






Lightning is less frightening
with orrramplifiers.

After a severe storm causes a
power outage and electricitv is restored,
watch out: the sudden surge of elec-
tricity racing througl-r a distribution
system can give line amplifiers a
searing folt.

But u'e protect our 6500's. Tran-
sicnt clippers are an integral part of
our AC power supplies. The individual modules
are protected by Siemens'gas diodes. And the DC
power supply has overvoltage and overcurrent
protection. All of which is whv we roll with the
punch as if the surge never happened.

Furthermore, to bring you the lowest cost

Unitcd Statcs: 3845 Plcasantciale lload, Atlanta, Ca. 30340, Tclcphone 404-449-2000, TWX 810-766-4912, Telex 054-2898

Canacla;  6511 At lant ic  Dr ivr ,  MississaLrga,  Ontar io,  LsT 1C8, Canacla,  Tclcphone 1lo-o77-0555, Tclex 06-983600
Etrropc:  1-7 Sunbury Cross Centrc,  Staincs l {oad ! \ tcst ,  Sunbury on Th;rmcs,  Mic lc l lcsex T\ \ '16 7l lB,  England,

Telcphonc Sunbury on Thanrcs 89751, Telex 896015

And fbr old svstems who'd like to rebuild
rvith our amplificrs we've incorporated 30/60
volt capabilitl.. So !'ou don't have to replace all
1'our amplifiers all at once.

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

per mile, we've conquered other sources
of trouhle. Our 6500's limit damaee

caused by short circuits. The entire
power suppll'la1'out has been re-
designed to permit cool operating

:.:"fi;
il temperatures with a70% efficienc'
,.$ rating including all losses. There
l ^".'" are lewer parts.

Scientific
Atlanta
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Low cost microwave. Where is i t? This issue features a look at the
l icensing problems (see page 21) and presents a do-i t-yourself  video
(with 4.5 MHz aural sub-carr ier) transmitter system developed at the
CATJ Lab this past winter (see page 32). The whole issue asks the
quest ion 'can a  low cos t  mic rowave approach sur face  in  an  indus t ry
where hardware tradit ional ly costs an arm and a leg'? Which comes
first.  .  . the gear, or, the rules to al low the gear to be used???
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The 1,000 Subscriber Exemption

By unaminous accord the Federal Communications Commtssion,
on April 26th, changed the rules for small town, rural cable. lt
decided some 58 weeks after it said it saw n0 reason not to, that
cable systems with fewer than 1,000 subscribers served from one
headend are not a threat to the economic viability of television
broadcasting stations. And therefore such small cable systems are
now free to cary any signals they wish, without regard to the origin
of the signals nor the delivery mode, wherever they wish. And
without a CAC from the Commission.

Th is 'dec is ion ' fo l lows the  March  10 ,1977 dec is ion  tha t
established that systems with fewer than 500 subscribers were not
an economic threat to conventional over the air telecasting.

Small town cable (or community antenna service) differs widely
from big town service; few willdispute this fact. Small town cable
tends to be locally owned and locally managed. That makes the
system operator typically more responsive to the needs, wants and
desires of the community simply because the system owner and
operator must not only do business in the town, he must purchase
his groceries there, bank there, send his kids to school there and
attend church there. Small town cable ends up being more of a
'local service'than big town cable, although there are of course
exceptions to every general ization.

Small town cable has largely been an off-air service. Except in
those exceptional circumstances where service was impossible
unless signals were brought in by common carrier microwave, the
traditional small town system has been forced to rnake the very best
possible use of distant, often long-haul-path signals. This has forced
the small town operator to keep on improving his oftair antenna
system, to maintain his pre-amplifiers and headend processing
equipment in the best possible condition simply because he had
very little (if any) margin for degradation in his receiving system. The

FCC believes that some 427o ol all CATV systems in operation are in
the'under 1,000 subscriber category' and certainly this number is
believable; although undoubtedly low.

However, what such numbers fail to show is that a much higher
percentage of 'smaller' systems are owned and operated
independent of multiple system type operations. A recently
completed CATA study indicates that of approximately 1,700 'small'

systems studied, there are some 840 different owners. The balance
of all of the 'non-small' CATV systems in the United States are
owned by iust ov'er I00 'owners' or corporations. 0n a one-man-
owner, one-vote system clearly the small, independent operator
would 'out vote' his larger corporate breathern.

That says that probably fewer than 950 'companies' actually
operate in the CATV industry. And that makes us a relatively small
industry. And for many years we have been getting smaller all of the
time. Because it has been the nature of this business to be a good
producer of'cash flow' once debt is paid off (and often before if the
debt has been carefully structured), there has been a ready market
for system acquisitions by established operators in an expansion
mood. For many years systems were bought and sold for cash or
cash and stock or stock alone for some simplistic formula such as
"frve times gross earnings" 0r "seven times cash flow" or...(pick
your own {avorite). In the past year or two the traditional sellers
(independent operators) have become more reluctant to sell out
their holdings to the traditional buyers (the multiple system
owners). CATV systems, like any business, are sold for a variety of
reasons. Many are personal, and many are business related. The
threat of bureaucracy (the unknown fears associated with
regulation) has been a legitimate reason for sale since 1972 lor
small systems operated by their owners with no help or modest part
time help. When the FCC decided that systems with fewer than 500
subscribers no longer warranted their bureaucratic attention in
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1977 hundreds of small system operators breathed a collective sigh
of relief and went back to what they used to do very well; running a
smal lone man business. With the'upping'of that number to 1,000
subscribers now another sizeable group of operators are also free of
the 'six-year-fear' brought on by the 1972 rules.

The fear of FCC bureaucracy has been a very real and very
legitimate c0ncern in the smallsystem marketplace for far too long.
Dozens of operators we are acquainted with (and hundreds we have
never met, we suspect) have teetered on the brink of selling out for
as many as six years because of that'fear'. An accurate accounting
of how many actually sold out since 1972 because of the 'fear of
bureaucrat ic entanglement ' in their  smal l  businesses cannot be
made. We estimate the number to be in the 100-150 system region,
a not insignificantl2-157o of the total systems operating in this size
category. In the process of 'selling out' we know of many fine,
skillful and talented operators who are no longer a part of our
indusby. The loss of their skills is very real indeed when you
remember how few 'people' are actually involved in the ownership
and operation of systems nationwide. Their skills are a resource to
the industry as a whole, and the loss of these skills has been
an industry loss.

The immediate reaction of most who heard the latest bit of FCC
good news has been jubilation and relief. A chap who has been in
our business since 1955, operating first one and now a dozen small
systems in very rural areas had been on the edge of selling out his
systems. With the news of the FCC ruling he drew a deep breath,
and tore up the contract for sale of his systems which he had been
scheduled to sign the very day he heard the news.

There is not now (nor has there ever been) anyplace in the'free
marketplace' for bureaucratic pressure. Washington bureaucrats
have neyer been able to perceive just how deeply their rules and

regulations cut, how many personal lives are affected by their
morass of largely idiotic rules and regulations. In the instant case of
small cable system operations there has been unmeasureable loss to
both the industry and the public served by smaller systems during
the 'six year fear'. lt is a sad lament on the bureaucratic processes
that there is virtually no way for those adversely affected by
bureaucratic dumbness to go back now and sue for damages; ano
collect.

But all of that is now past us and the days ahead look brighter
indeed; at least for those'fortunate enough' to be below the 1,000
subscriber number. Not only are such systems now free to carry any
signals they wish, but the continued erosion of TVR0 pricing
suggests that small systems will one day soon have access to those'bird signals' at very reasonable capital and signal delivery costs. At
the recent NCTA meet in New 0rleans there was open discussion of
complete basic terminals in the under $17,000 range and some
suggest ing, quiet ly perhaps, that $15,000 would buy a (one channel
receive) terminal (see separate report starting 0n page l4 here). At
the forthcoming CATA CCOS '78 national gathering in mid-July we
have been told by several suppliers to expect even further price
reductions in TVR0 equipment and ASN is suggesting that their
WESTAR ll four channel service could be laid into a typical system
(with four channels of video) for perhaps $18,000; and five year
lease-purchase terms.

When one adds up these technolog changes, the 1,000
subscriber exemption ruling, and the greatly improved 'attitude' of
small system entrepreneurs there can only be one conclusion; that
small town cable is coming back, heady and strong, to rural
America. And that will, we predict, reverse the trend of the oast five
to six years as owner operated businesses once again regain their
rightf ul place in the marketplace of America.

g ) o
grd

#

Portable test instruments by Sadelco are
available at major CATV Distributors.

299 Park Avenue, Weehawken, New Jersey 07087 / 201-866-0912
Genera l  rcpresenta t ive  lo r  Europe:  Catec  AG Luzsrn /Swi tz€r land,  Habsburgsrs t r  22 .

Tol. 041.41.75.50 Tctex TELFT 78168. tN CANADA: Comm.ptex Et€ctronics Ltd.
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the new$adelG0
MODEL FS -733 B/SI.JPER

DUAL.RANGE
(VHF/Superband)

has an economy price tag
that you'll really like...

Call us or write for your free color
brochure.

sadelco,InG.



TWO BIG REASONS TO GAlt BEI:

The BEI-Marquee
and best look for Your

gives You the newest
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

desi re .
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 e l iminat ing the cost

of pre-wired rack frames.
Cal l  or wri te today.

BEI-MARQUEE:
The sYstem that lets You decide'

THE BE | ,nARqaEE
LET /UE PER1ONAUZE
l/tY CHAR*46|ER- ffiilERAfoR !

AND TTIE PRICE
wA, RIEHT!

l=T-trI  Po Box1064

lEl-=tr :,itli; iil:'As 66061



miqrqdrue
deliVers

Whether i ts the new SATRO-S Five Meter
Turnkey  TVRO Termina l  jus t  in t roduced a t

NCTA '78  or  i t s  new 1  100-F FC(X1 )  and
1 1 00-TV R(X1 2) Satel l i te TV Receivers-
Microdyne provides fast del ivery at com-

pet i t ive pr ices. In fact,  the f i rst  ten of thir ty
TVRO Termina ls  a re  a l ready  on  the i r  way

to var ious si tes around the country.

Our f ie ld-proven 1 1 00-TVR (VT)(A)
and 1 100-F FC(1 ) TV Receivers are
avai lab le for  de l ivery wi th in  30-60
days fol lowing receipt of order.

Let Microdyne
turn vou on -
we do deliver.

1 1 o O - F F C ( X l )

r r o o - T V R ( x r 2 )

Microdyne Ibil Corporotion
' t l

P.O. Box 1527 -  627 Lofstrand Lane -  Rockvi t le,  Marytand 20850
Telephone (301) 762-8500 -  TWX 710-828-0477 -  Cable MICRODYNE Rockvi l le ,  Marytand USA

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

Telephone (604) 635-3990 -  TELEX 047-85529
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ATTHE NCTAIN NEWORLEANS. I I
One Antenna Stood Out.

The USTC SATTFLECT i l  al l  aluminum 6
meter TVRO antenna always stands out
because it  is buil t  to last, and, because it
outper forms the lower cost  (and h igher
cost ! )compet i t ion.

Look closely at the competition. Look for
structural strength, and integrity of design.
Many other TVRO antennas are available
but only the SAT/FLECT i l  ai l  atuminum
six meter size TVRO is buil t  rugged to give
outstanding ' large-d ish '  per for rnance for
a l i fet ime of service. And our polar-mount
system provides you with the easiest bird-
change in the industry today. Come to the
strong one. . . the USTC SAT/FLECT series.
Avai lab le in  a l l  a luminum or  a l l  s tee l  de-
s igns.

vfilEeUnlred Sfotes Tower ond Fobrlcotlon Compony
P.O. Drower'S', Aflon, Ok. Z{331

.ffi

::,,:iil*iiiiirti i.

Nl

IFor strong-one details, call Danny weathers at glg-257-4257 today.



CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

We are here to answer all of your equipment needs and we back your efforb with in depth stock, reliable
service and fast, efficient equipment repair service.

WE DISTRIBUTE

TELENG o TRIPLE CROWil o PHASECOM o TOMCO
SADETCO . KAY ETEMETRIG o MIGROWAUE FILTER
UITEK o TIMES WIRE & CABLE o SACHS HARDWARE

ARUlll o S0[A P0WER SUPPLIES
GallThe Gomm-Plex Off ice Nearest You

Monlreal Toronto Vancouver
Tel: (514) 341-7440 Tel: (416) 449-6263 Tel: (604) 437-6122
Telex: C5-826795 Telex: 06-966599 Telex: 04-354878

c0mm-pLrH
ELECTFIGINIGSi LIMITEtrI

See us at CCTA in lflontrcal Mat 30/fune 2!



I t  s tands to reason that  i f  you could
of fer  Mul t i -Pay (a choice of  two or
more)  serv ices to each home passed,
you'd have a much bet ter  chance of
sel l ing one or  more of  the serv ices
for  a substant ia l  increase in penetra-
t ion of  homes passed.

lf you could do it wlthout appreciably
increasing your cosls. . . would you?
Of course you would.. . but canyou?
Ol course you can!

VITEK's New Mul t i -Channel  Traps
are the answer for  both new and
exist ing systems.  You a l ready 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- t raps on
the pole p lus the added advantage of
being able to of fer  Mul t i -Pay serv ice.

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-serv ice.  l f  you ' re
of fer ing three levels of  pay-serv ice

or...
Howtosell
muchmofe
byofrering
muchmofe

without
opay-ing

muchmore!

VITEK

and you sel l  one of  the three .  .  .
replace the "Mul t i "  wi th a , ,Dual_

Channel  Trap" and pass the selected
serv ice only. l f  you sel l  two out  of

three,  replace wi th a Single-Channel
Trap and pass the other  two.  l f  you

can sel l  'em al l  three,  remove the
Trap and that 's  a l l  there is  to  i t .

You'l l smile all the way to the bank.

Typical ly ,  the cost  of  insta l l ing
VITEK Dual  or  Single Channel  Traps

are written off in a few months
aga ins t  i ncome.  And ,  remember .  .  .

A l l  VTTEK Cable Traps look l ike
regular  drop cable,  have super ior
envi ronmental  s tabi l i ty ,  durabi l i ty

and are maintenance-f  ree.

For  addi t ional  in format ion on Mul t i -
Level  Serv ice,  or  an analys is  of

costs for  a system being p lanned,
or  to upgrade a present  system,

cal l  or  wr i te ;  paul  El lman
VITEK Electronics.  Inc.

200 Wood Avenue, Middlesex, N.J. 0gg46
Tet: (201 ) 469-9400



Bigger, Gaudier and Wetter Than Euer

An Enthusiastic Show
The  "na t i ona l "  conven t i on  he ld  i n  New

Orleans Apri l  30th through May 3rd mixed the
latest in new CATV technology with the largest
CATV crowd in the thirty year history of the
industry and the worst torrential rain to hit New
Orleans in 50 years. For most it was an upbeat
show accented wi th  enthusiast ic  suppl iers
showing their new (and old) wares to equally
enthusiastic operators and would be operators
of cable systems.

NGTA's 30th was almost too big, too gaudy and
too spread out to be taken in and assimilated in
less than perhaps three ful l  days t ime. This
worked to the detriment of those tradit ional ' in

and outers' who are accustomed to popping into
the national for a day and a night and then
heading home again.  Wi th a repor ted 176
different suppliers on hand hawking everything
f rom compu te r  equ ipmen t  t o  hand  too l s ,
transistors to satel l i te terminals a man could
walk the aisles in a long 8 hour day and see al l  of
the booths but i f  he wanted to grasp the meaning
of each product and service on hand he probably
needed two ful ldays. . .and then some.

The FCC did i ts usual number of digging around
in their f i les to search out one or two 'big i tems'
to rule on just prior to the show and came
through for small and large operators al ike when
they changed the definit ion of small systems,
sent a motion picture group packing with a
petit ion that would have stopped the spread of
super independent stations via satel l i te and
announced a major administrative change in the
way CAC procedures wil lwork.

lf there was supposed to be one or two
blockbuster new products or services on display
that were going to change the way we do
business today or in the near future, i t  didn't
quite work out that way. There were numerous
signif icant new product announcements but in
our  v iew none of  them wi l l  be impact ing on the
way you operate your company in the near f uture.
The most signif icant new thing on display was
hardly a surprise;the AmeriCom Satel l i te Network
demonstration of four channels of CATV service
viaWESTAR l l  came off pretty much on schedule

THE NEW ORLEANS NATIONAL
HAD ITS SHARE OF NEW PRODUCTS

ANDSERVICES ON DISPLAY
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(see Apri l  CATJ, page 38) with only minor
technical gl i tches. The fact that ASN did show
up,  d id  have Los Angeles channel  11,  Chicago
channel 9, New York channel 9 and their pay'view
channel  Hol lywood One on d isp lay l ive v ia
WESTAR l l  had not a few people shaking their
heads in wonderment. l f  there was orle ' l ively'

t op i c  o f  conve rsa t i on  pe rmea t ing  the
atmosphere of the show it was probably ASN's
appearance ,  and  specu la t i on  abou t  how
ult imately the service might sustain an expected
onslaught  of  legal  chal lenges.  The pr inc ipa ls  of
ASN and several competitors over on SATCOM
engaged in  a l ive ly  exchange of  op in ions and
chal lenges as to  the i r  respect ive her i tages
throughout the show and it  made for sporty
reading in  the show dai l ies and tasty  goss ip in
the after hour watering holes.

Most of the technical or product excitement
came in spurts from a handful of companies. And
a good port ion of this centered around the ever
decreasing 'base price' for a so-called "basic

terminal " .  For  the unwary,  a  "bas ic  terminal "  is
one that includes a TVRO antenna, an LNA, a
single channel receiver, and a modest col lection
of hardware required to lash the whole system
together into a working system that delivers
pictures to your headend from a bird. We spent
three days trying to pin down "how low has it
gone"  and came to the conclus ion that  i f  a  fe l low
was persistent in his pestering of the suppliers
he might f ind he owned a "basic terminal" after
shell ing out someplace between $14,500 and
$17 ,000 .  l n  ou r  p rocess  o f  badger ing  the
suppliers in this area we kept hearing one basic
theme ment ioned;  a theme d iscussed in  some
detai l  in our Goop's Cable Column for last
November. l f  you wil l  recall ,  we were concerned
at that t ime that the industry was in the midst of
two separate and seemingly  opposi te-pul l ing
tug-a-wars. TVRO equipment was (and remains
today) in very short (or t ight) supply; while at the
same time the prices keep eroding bit by bit.  We
sensed an intense competit ive nature in the
TVRO field at al l  suppliers and came to the
conclusion that most people buying TVRO's
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HOWARD HUBBARD AND HIS DISH-While Hubbard's Antennas For Communications (AFC) has been the prime supplier ol'horn'antenna lor Bell lor years, and his 4.3 meter horns for CATV have recelved somo'attention, the new b meter XirUUarO
designed liberglass is the first lor Howard In the parabolic area for CATV.

these days are shopping virtual ly every known
source for the equipment before buying; playing
the 'best  b id '  o f  one suppl ier  against  a l l  o f  the
others in  the f ie ld .  V i r tua l ly  none of  the TVRO
suppliers had anything nice to say about any of
the other  suppl iers  in  the f ie ld  and not  a  l i t t le  b i t
o f  'sa les subter fuge 'was in  ev idence.  We found
one suppl ier  te l l ing a customer who had a l ready
s igned  a  P .O .  w i th  a  compe t i t o r  t ha t  t he
competitor 's antenna was not FCC approved,
another supplier spreading the 'secret '  that his
competitor 's receivers were subject to noisey
audio and on and on. We cannot recall  another
era of such intense competit ion in the CATV
arena except perhaps the late 60's / early 70's
i n f i g h t i n g  b e t w e e n  C A T V  p l a n t  a m p l i f i e r
suppliers. We came away from the show largely
feeling the November Coop's Cable Column
would make just as good (and as t imely) reading
today as i t  did six months ago.

There were two new five meter model TVRO
antennas on display; one in model form and
another on l ine operating for the show. Both are
fiberglass design and there seemed to be a
message here. Metal prices have gbne clear out
of sight in recent months, a direct result of a
change in the import tari f f  arrangements that
now restr ict Japanese sheet aluminum coming
into this country, and, the long winter coal str ike
that slowed down the production of U.S. sheet

a l u m i n u m .  M o s t  T V R O  a n t e n n a  d e s i g n e r s
believe that aluminum as a base material for the
4.5 to 6 or so meter sized antennas wil l  shori ly
become obsolete simply because at roughly a
dollar a pound raw material cost nobody is going
to be able to afford i t  anymore. When a 6 meter
antenna requires 2,500 to 3,000 pounds of 'skin'
p lus super  s t ructure a luminum the antenna
suppl ier  has about  the same number of  do l lars
invested as pounds in his antenna before he
star ts  the del icate process of  fabr icat ion,
construction, delivery and set up. Fiberglass is
not cheap, especial ly when very high grade
resins are uti l ized, but on a comparison to
a luminum i t  comes of f  qu i te  abi t  ahead in
today's market. You'l l  be hearing a great deal of
d iscuss ion f rom the antenna suppl iers  going to
f  iberg lass concern ing ' res ins '  in  the months and
years ahead. One of the things you' l l  hear about
is the f ire retardent propert ies of various resin'm ixes ' .  F ibe rg lass ,  un less  p rope r l y  res in -
prepared, wil l  burn quite easily. And as some
suppliers and operators have already found out,
a grass f ire on a headend site can be a disaster.

Perhaps the most impressive and exciting new
TVRO antenna package in operation in New
Orleans was the Microdyne/AFC new five meter
f iberglass antenna. This statement can't get us
in much hot  water  wi th  the compet i t ion in  as
much as this was the only new antenna in
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FEED on MICRODYNE/AFC SATRO-sM antenna is sus-
pended al four points, employs 1/4 wave concenlr ic (slol)
circles.

operation there. Microdyne has been a leading
suppl ier  o f  TVRO receivers s ince th is  craz iness
began.  And l ike many of  the receiver  suppl iers ,
they have been riding around on the coattai ls of
the  an tenna  supp l i e rs  p r i nc ipa l l y  because
system buyers seem to gravitate to the antenna
suppl iers  for  the package of  equipment .  The
obvious way out  o f  th is  market ing d i lemma was
for  Microdyne to have the i r  own antenna.  So they
got together with Howard Hubbard at Antennas
For  Communicat ions (AFC) to  br ing out  a  f ive
meter  f  iberg lass antenna.  Hubbard br ings to  the
marr iage one of  the f inest  minds in  super  h igh
f requency (SHF) antenna design and product ion
in the wor ld  today;  h is  AFC is  the pr inc ipa l
suppl ier  o f  'horn '  antennas to  the Bel l  system
nationwide. Those who recall  the CATA/CATJ
inspi red bat t le  wi th  the FCC back in  1976 to get
smaller-than-9 meter antennas approved for the
CATV field wil l  remember that Howard Hubbard
was a very impor tant  ingredient  in  the FCC
batt les of that era (see Coop's Cable Column for
January 19771.

The Microdyne/AFC SATRO-5M antenna is a
two-piece design that sel ls for around $9,500 as a
s t a n d  a l o n e  a n t e n n a  p r o d u c t .  H o w e v e r
Microdyne,  which brought  the i r  sa les exper t ise
plus the design exper ience of  George Bel l  to  the
marriage, really is not al l  that interested in
sel l ing the antenna as a 's tand a lone '  product .
Rather, as is wise from a marketing point of view,
they are interested in complete TVRO terminal
packages; one each antenna, LNA and one or
more of their receivers. We'l l  have more to say
about a couple of new Microdyne receivers
shor t ly .

One of the clever things about the SATRO-SM is
the azimuth adjustment system. You dig a hole in
the ground adequate to hold trom 2-4 yards of
concrete and into that hole you place a prepared
metal framework. When the concrete hardens
you have a set of t ie down studs around the outer
edge of the square pad and in the center you
have a 2 inch d iameter  round bal l  ( i .e .  t ra i ler  h i tch

ball).  When the SATRO-SM antenna arrives you
set the square framework onto the pad al igning
the center  o f  the f rame on top of  the 2 inch
d i a m e t e r  b a l l .  T h e  s t u d s  t i e  d o w n  t h e
c i rcumference of  the f ramework c i rc le  to  the
concrete pad.

There is no al igning to north and south with the
system because the whole antenna.rotates (over
the trai ler ball  as a center) in a complete 360
degree c i rc le .  This  means you have the u l t imate
in azimuth coverage possible ( i f  we ever f igure
out how to put a geo-stationary bird above the
North pole you could in  fact  look at  i t  w i th  th is
system!). For elevation, there are two struts to
the back of the dish. The struts have holes
punched a long the length of  the s t rut  and you set
the bottom end into an anchor bolt to correspond
to the approximate elevation you need. Then you
turn on two turnbuckle l ike contr ivances to  f ine
tweek the elevation to the nearest 1/1Oth (or less)
of a degree.

The SATRO-SM is good to 12 GHz (and
probably beyond) because of the high tolerance
surface and gains are 44 dBi at 4 GHz and 53.5
dBi  a t  12 GHz.  The feed is  apparent ly  un ique to
Hubbard and dual  po lar izat ion is  avai lab le.  The
LNA mounts at  the feed wi th  CPR-229G f langing.

Hubbard te l ls  o f  s tepping out  o f  the vehic le
w i t h  h i s  p u l l  t r a i l e r  ( f o r  t h e i r  p o r t a b l e  I
demonstrat ion uni t )  and having s ignal  wi th in  45
minutes.  In  a rea l  wor ld  permanent  insta l la t ion
Microdyne /  AFC suggest  that  a f ter  the foot ings
are in  p lace the job requi res two men for  four
hours each.  The wor ld  cer ta in ly  is  speeding up
f  rom the 10 meter  d ish days!

A one quarter model scale sized f iberglass
antenna was on display at the RF Systems booth
and RF people were ta lk ing about  August
del ivery on the i r  own 5 meter  f  iberg lass antenna.
RF has done a handy job of  dominat ing the l ions
share of the 6 meter al l  metal antenna market in
CATV, and from some of the pricing we heard
k icked around for  the i r  new 5 meter  f iberg lass
antenna they wi l l  be tough compet i t ion for  the
new 5 meter  f iberg lass f ie ld  as wel l .  They asked
that  we not  'pr in t '  the pr ic ing on the new
antenna,  which is  dramat ica l ly  s imi lar  in  des ign
concept to the SATRO-SM from Microdyne/
AFC, so we won't.  However, the numbers we
heard were lower than the announced stand
alone pr ice on the Microdyne /  AFC antenna.  The
mount ing system is  v i r tua l ly  ident ica l  to  the fu l l
360 degree ' t rack mounted 'az imuth system seen
on the SATRO-SM. However rather than having a
pair of elevation struts the RF antenna had a
single strut. And RF Systems, equally aware that
to be competit ive these days requires that a
supplier have at least two of the three major
components in a TVRO (antenna, receiver and
LNA) in  h is  own manufactur ing bag,  was quiet ly
ta lk ing about  June/Ju ly  avai lab i l i ty  o f  a  new 24
channel tuneable receiver. Again we were asked
not  to  d isc lose the pr ic ing of  the 24 channel
receiver. And again we wil l  note i t  was below
other 24 channel receiver prices we ran across.
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ln the TVRO receiver area Microdyne had a pair
of brand new receivers on display. Two things
impressed us about  them. One was the i r  s ize.
They are very th in  l ine design,  no b igger  than
typical CATV modulator rack mounting packages
or  th in  l ine bandpass f i l ters .  The other  th ing that
impressed us was the design approach to their
m u l t i p l e - c h a n n e l  c a p a b i l i t y .  A  n e w  s i n g l e
channel  model  is  actual ly  a  four  channel  job.  The
receiver has a door on the front of the panel and
behind the door are crystal sockets. By popping
a  c rys ta l  ou t  o f  a  spa re -c rys ta l  socke t ,
subst i tu t ing the crysta l  for  the act ive crysta l  in
the bay and then insert ing a 29 cent screwdriver
in to a smal l  opening and 'peaking '  a  pot  for
max( imum s ignal )  you change channels .  l t  takes
about  30 seconds t ime i f  you have th ick f ingers
or ten seconds i f  you are David Alvarez.  pr ic ing is
in  the $3,200 region.  A b igger  brother  vers ion has
12 channels and a host of subile features you
need to s tudy carefu l ly .  Microdyne fe l t  the 12
channel  number was a 'happy '  compromise
between s ing le and fu l ly  tuneable vers ions and
par t  o f  the i r  log ic  is  that  you probably  won' t  be
ut i l iz ing one receiver  on both polar izat ions
a n y h o w  ( t h e r e  a r e  1 2 - c h a n n e l s - m a x i m u m
possib le on each of  the two s ignal  po lar izat ions) .
Pr ic ing on th is  un i t  is  in  the $5,200 region.  As we
understood the market ing phi losophy behind the
new receivers they are ready for production now
but  wi l l  not  be actual ly  re leased unt i l  the present
supply  of  completed uni ts  and par ts  for  the
black-faced single and 24 channel models runs
down abi t .  The new uni ts  have a whi te  face
although the sharp black/white contrast between
the 'o ld '  receivers and the new receivers is  hard ly
necessary to tel l  them apart. Microdyne seems
to be pushing hard on the theme that they can
deliver receivers on short notice. We overheard
several comments from Microdyne personnel
that  ind icated they fe l t  one of  the i r  s t ronger
sales p i tches was s imply  the fact  that  a  fe l low
could walk  in  the door  and walk  out  wi th  a
receiver; without having to take up long term
residence.

Microwave Associates had their new 24 channel
tuneable VR-4 on hand operating and perhaps
the most  impress ive th ing about  the VR-4 is  i ts

SATRO.SM mount rolates on a circular ring allowing 360
degree azimulh adjustment.

ONE OUARTER SIZE SCALE MODEL ot new 5 merer tiber.
glass antenna lrom RF Systems was on display. Antenna
has circular lrack type mount similar to new i/licrodyne/AFC
antenna, single elevation strut. Earle Davis of RF discusses
new antenna with Bil l McVey lrom Tennessee,

f lex ib i l i ty  and 'super-e lect ronics '  look.  Whereas
most the newer receivers seem to be start ing to
look l ike fancy CB sets (sorry fel lows. . . that 's
the way we saw them) the VR-4 looks for the
world l ike i t  belongs in an Intelsat $500,000
terminal  insta l la t ion.  The s ing le channel  VR-3 is
now in  fu l l  sca le product ion but  i t  w i l l  be mid-
summer apparent ly  before the 'do everyth ing '
VR-4 wi l l  be sa i l ing of f  the product ion l ines and
into system terminals .

There was one more TVRO receiver on hand. At
the ASN booth Scientif ic Communications, Inc.
had perhaps the smallest-yet TVRO receiver on
disp lay.  The e lect ronics are such that  wi th in  a
single 3 inch tal l  panel there are two separate
receivers.  SCI  had both s ing le channel  and fu l ly
tuneable 24 channel  models  on hand and the
ones we saw had the 'ASN'  logo on them.
Apparent ly  ASN is  look ing at  hav ing SCI 'pr ivate
label '  a receiver for ASN users/customers in as
much as ASN was ta lk ing widely  about  a fu l l
l ease  package  tha t  cons i s t s  o f  an tenna ,
receiver(s), LNA and the whole ball  of wax.
Attempts to pry information about the receiver
loose from either SCI or ASN fai led miserably;
except  the notat ion that  SCI  was not  'p lanning '
to be in the "onesy-twosy" receiver business.
The compactness of the receiver did fascinate us
and  pe rhaps  by  CCOS-78  we ' l l  have  the
oppor tuni ty  to  'get  ins ide '  the box and see how
they have managed to compress al l  of the
electronics into a half-sized box.

Af ter  the innovat ions in  sate l l i te  technology
the  nex t  mos t  i n te res t i ng  f i e ld  was  tes t
equipment .  People f rom Indiana in  par t icu lar
have apparent ly  spent  a long,  snowbound winter
pouring over many hours of R and D bench
operation designing some very innovative new
test  equipment .

Mid State Communications had not one but two
brand new and qui te  innovat ive f ie ld  s t rength
meters on hand. Larry Dolan and Doyle Haywood
obviously have done their homework well and
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measure. In effect you have a 100 kHz accuracy
dig i ta l  d isp lay f requency meter  that  can be
convent ional ly  tuned to read both levels  and
frequencies of carriers tuned, and, a keyboard
entry system to dial up a specif ic carrier. Some
of us are going to have to re-learn the frequency
assignments of carriers i f  we are going to get
maximum ut i l i ty  out  o f  th is  versat i le  meter .  The
pr ice on th is  un i t  is  $1,395 and that  too does not
even begin to tel l  the storY.

The SAM-Il has as standard equipment a buil t
in spectrum analyzer head, not unlike the
CATJ/Laufer approach to an economy analyzer'
With your own external display scope connected
to two front panel jacks on the SAM-Il you can
'see' on the scope screen the whole 296 MHz
bandwidth of the machine, or narrow that down
to a s ing le carr ier .  The d isp lay has a 40 dB on-
screen range, manual sweeping, variable rate
and var iab le d ispers ion.  Very c lever ly ,  by us ing
the d ig i ta l  f requency d isp lay on the SAM-l l  you
can narrow up the d ispers ion onto a s ing le
carrier, and then read its frequency to the
nearest 100 kHz on the digital display. Mid State
says the meter can also function for slow scan,
l ow  leve l  sys tem sweep ing .  The  spec t rum
analyzer is also available as an option for the
SAM-I meter ($150 extra).

Whi le  Mid State was spendin$the co ld Ind iana
winter  cooking up a pai r  o f  innovat ive new s ignal
level  meters Rale igh Ste l le  and the gang at
Texscan were equally busy across town at their
end of  Ind ianpol is  dreaming up at  least  s ix  new
test equipment pieces for CATV. We can't recall
having been introduced to so much new CATV
test  equipment  in  one p lace at  one t ime as in
New Or leans.

Of the six new pieces at Texscan, four were
tota l ly  new and except  for  l imi ted pr ivate
showings have not been shown previously. The
"nobody e lse has one l ike th is"  box shown was
the model MDC-3 microwave converter. With this
device ahead of your f ield strength meter or
spectrum analyzer, you can read signal levels
and check modulat ion and so on for  s ignals
operat ing in  the (1)  1 .9-2.1 GHz band;  that 's
where MDS is, (2) 3.5 to 4.0 GHz band; that 's 300
MHz of  the TVRO downl ink spectrum, and,  (3)  the
12.5 to  13.0 GHz band;  that 's  most  o f  the CARS
b a n d .  T h e  M D C - 3  i n s e r t s  b e t w e e n  t h e
appropr ia te antenna downl ine and the FSM or
analyzer of your choice. l t  frequency converts
the chosen microwave band down to an lF that is
tuned on your FSM or analyzer. The MDC'3 can
be powered from a VSM series analyzer (+ 12
VDC)or  f rom 1101220 VAC. l t  w i l l  handle as much
as 2 watts power direct without burning up or out
and that means you can use it  with many
transmitters as well as at the receiving end of the
l ine.  Pr ice is  in  the $2,200 range and by us ing an
external f i l ter kit  ($800 range) you can also use
the MDC-3 to  upconver t  a  UHF sweep s ignal  to
the SHF/microwave band of interest for sweep
alignment of a piece of microwave gear. Very
nifty.

#ru ffiffi,ffi
ELEVATION STRUTS on the SATRO-SM adjusl lhe elevation;
a pair of turnbuckle type scrows provide fine adjustment on
eleval ion.

whi le  the ' rumors '  heard pr ior  to  the show
suggested a d ig i ta l  d isp lay for  the new Mid State
product(s) that turned out to be only a part ial
t ru th.

The SAM-I is an analog display conventional
tuning meter. l t  covers 4 through 300 MHz, reads
in the -40 to +60 dBmV range and sells for $895
list. That hardly tel ls the story however. SAM-I
has d i rect  reading of  hum modulat ion ( that  ends
haul ing a scope around to measure hum),  a
manual  ga in contro l  (a la  the 7271and an in ternal
meter cal ibrator. The internal cal ibrator is a 150
MHz c losed- loop osc i l la tor  o f  the same design
approach as one f inds in $700 range meter
calibrators and with i t  you read accurately to the
nearest 0.25 dB according to Mid State. You
calibrate to the environmental temperature you
are work ing under  which means the meter
should be as accurate when it  is zero as when it
is 120 degrees (F). The SAM-I covers the range in
a f ive posi t ion range select ion swi tch wi th  low,
h igh,  mid,  super  and sub bands l ined up in  that
order. The dial is cal ibrated to al low 1 MHz
resolution accuracy.

The SAM-ll  is an analog display meter of both
convent ional  and unconvent ional  tun ing.  l t  has a
dig i ta l  tun ing system and a d ig i ta l  d isp lay
accurate to the nearest 0.1 MHz (100 kHz) and a
keyboard to 'dial up' the channel you wish to
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Another new Texscan unit is the DS-S digital
s to rage  sys tem.  l t  i n te r faces  w i th  any
osci l loscope or  d isp lay device to  add dual
channel storage capabil i ty. With this capacity
you  can  make  de ta i l ed  a f  t e r - the - f  ac t
examinat ions of  rap id ly  occur ing phenomena
that are simply too fast (r ise t ime, decay t ime, or
both) to be seen with the eye in real t ime
displays. The DS-S also should f ind widespread
application for narrow resolution, slow scan
spectrum analysis appl ications.

Perhaps the most innovative new gear from
Texscan is their model 955719558 tweway test set
system. This system, for large systems with
comp lex  fo rward  and  reve rse  f requency
schemes le ts  you p lug in to a return path
ampl i f ier  anyplace in  the system and a l ign that
return band ampl i f ier  in  one stop.  l t  works th is
way. A headend unit sends a forward direction
VHF p i lo t  s ignal  throughout  the system. In  the
f ie ld  you d ia l  up the forward p i lo t  s ignal  wi th  the
remote package and send it  back to the headend
on sub low VHF. By tweeking on the return band
ampl i f ier  you read out  a  'nu l l '  condi t ion on the
forward path signal which indicates (by some
elect ronics b lack magic)  the proper  a l ignment  of
the reverse d i rect ion ampl i f ier .  This  scheme is
in operation in the extensive Columbus two-way
system and f ield reports are al l  good. The system
is complex but  ingenious and we predic t  that
now the technology barrier is broken in this area
we wi l l  see many addi t ional  innovat ions in  the
years ahead. l t  is conceiveable that we wil l  be
bui ld ing l imi ted- type return or  reverse path
systems on a regular basis in the years ahead
just to al low us to do quick and accurate forward
path f ie ld  a l ignment  on a one man basis .  This
product l ine may be the sleeper of the whole
show.

Texscan also displayed a new (model FDM)
signal leakage monitor system. Now there is
current ly  a  rhubarb going on in  the s ignal

MICROWAVE DOWN CONVERTER-Texscan's Rateigh B.
Slelle congratulates Tom Jokerst of Continental Cable.
vision, Inc. (Ouincy, lllinois) for having selected the new
MDC-S mlcrowavs conyerter lrom Texscan. Converter
covers MDS (2.1 GHz), TVRO (3.7 GHz) and CARS (12.7 GHz)
bands. See lexl.

LOW COST HETERODYNE-Canada's Tr ip le Crown
Electronics displayed a new under 9500 (in U.S.) heterodyno
headend signal processing unit that.may prove serious
contender to strip amplif ier processing for small systems
on a l imited budget.

leakage detection area of this business as to
which f  i rm ( i f  indeed any)  actual ly  has the ' r ight '
to  be bui ld ing equipment  in  th is  f ie ld .  A pret ty
broad patent, awarded not very long ago to
ComSonics in Virginia, would appear on the
surface to pre-empt anyone but them from
offering leakage detection equipment systems.
Be that as i t  may, while the patent attorneys and
engineers f ight i t  out Texscan has joined the
leakage equipment market with their model FDM
package. This employs a headend mounted'transmitter '  that puts a signal on the system in
the 108-136 and 225-300 MHz regions.  t t
transmits a pair of modulated test signals down
the l ine at the appropriate level. The receiver,
dubbed appropr ia te ly  the 'B loodhound' ,  is  a
compact  5 pound bat tery  powered device
capable of reading signals down to lhe -7T dBmV
region. l t  has an aural tone alert that sounds off
when it  detects radiation/leakage and the abil i ty
to function as a direction f inder. The receiver and
the transmitter are both priced in the just-under
$400 region, each.

Final ly  a t  Texscan there were two la ter
genera t i on  ve rs ions  o f  t r i ed  and  t rue
instruments; the 7271 t ield strength meter and
the VSM2A spectrum analyzer. The 1271 has a
newly developed (patent pending) "true-peak"
detector circuit that is claimed to be accurate
w i t h i n  0 . 5  d B  ( + / - )  r e g a r d t e s s  o f  v i d e o
modulat ion levels ,  and an input  range for  fu l l
scale def lection from - 40 dBmV to + 70 dBmV.
The VSM2A is a second generation of the popular
4-1,000 MHz spectrum analyzer. Texscan calls
the  new mode l  a  " l abo ra to ry  pe r fo rmance
device" although it  is intended, as was the
VSM2, for f ield use. l t  has a digital storage
interface (for their new DS-5 digital storage
system), an internal level cal ibrator and a battery
saver circuit.

l f  al l  of this has been a bit r ich for your blood to
date, and you are one of the 42"/o of all CATV
systems known to the FCC that has fewer than
1 ,000  subsc r ibe rs ,  a  new headend  s igna l
processor from Triple Crown Electronics may be
more to your l iking. Triple Crown has been
sell ing their model TSP signal processor for
several years and as the June/July issues of CATJ
tor 1977 reported, our Lab found the unit we
received for test to be a very compact, easy to
service, high rel iabi l i ty unit.  TCE's Charles Evans
has had his boys hard at work on a lower cost
he te rodyne  s igna l  p rocesso r  un i t  and  a
prototype was on display in New Orleans. The
Model HE-P wil l  sel l  for $495 in the U.S. when it  is
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avai lab le la te th is  summer for  sh ipment  and at
that price for a true heterodyne processor i t  may
well be a serious contender for the capital
expenditure dollars of small systems heretofore
locked in on str ip processing systems.

The HE-P wi l l  accept  any input  6  MHz wide
channels from 5 to 900 MHz and it  wil l  del iver that
input channel out on either the same frequency
range or any other 6 MHz wide frequency range
from 5 to 300 MHz. The processor has 65 dB of
gain,  a  45 dB (min imum) AGC range,  an output
signal level from + 45 to + 55 dBmV, an output
level  s tab i l i ty  o f  +/ -0.5 dB for  an input  change
of  +/ -15 dB.  Per formance specs are 48 dB
signal  to  noise for  a  0 dBmV input  level  s ignal ,
a frequency response f latness of + / * 0.5 dB over
the passband and a 5 to 12 dB sound reduction
control system (which when coupled with the
off-air level difference of from 3 to 10 dB should
prove adequate for sett ing the audio down by 15-
17 dB).  The uni t  is  rack mount ing,3.5 inches ta l l ,
operates from either 1 17 VAC (0.1 amp) or 24YDC
(0.3 amp). At the $495 price level i t  should be a
winner .

Triple Crown also displayed a new modulator
that should be of interest not only to economy
minded TVRO instal lers but perhaps of more
immediate interest to those system operators
interested in gett ing a good quali ty RF signal
back on the system after having carried some
distance via low (or low-low)cost microwave. The
Triple Crown model HE-M modulator is set for
September delivery in the $500 price range.
When you couple a $500 modulator with a $500
demodulator such as the TOMCO D'1000 unit
(see page 50, CATJ for May) you have a viable way
of handling the baseband to RF (or reverse)
interfacing that can be married to under $3,000
per channel FM microwave now available.

Speaking of the low cost microwave, the
or ig inators of  the low cost  FM approach,
Microwave Associates, had a new version of the
12XC (Gunnplexer) system on hand in New
Orleans. l t  is a rack mounting package that
expands the versati l i ty of how you can lash
together several channels of the equipment into
a single piece of waveguide for either receive or
transmit functions. We talked with M/A's Chief
Engineer  Fred Col l ins about  what  is  coming
out next in this f ield and learned that M/A is now
working out the detai ls on an outdoor mounting
vers ion of  th is  equipment .  For  those who would
l ike to see the gear hung on the tower or a pole,
this is good news indeed.

We had the opportunity to visit  at length with
Arie Zimmerman and his crew at Phasecom
Corporation and inspect closely their newest
"2000 series" headend units. Phasecom gear has
for  years been extensive ly  ut i l ized in  the
Canadian market by the largest and most
complex metropoli tan area systems on the North
Amer i can  con t i nen t .  Bu t  t he  use  o f  t h i s
innovative headend equipment in the U.S. market
has never amounted to that much acceptance
and we have for some time wondered why. In the

newest 2000 series gear Zimmerman and crew
have put together two important ingredients
which impressed us as being equal to and often
ahead of what the other headend piece suppliers
are offering these days. The new series has TV
modulators (2100 series priced in the $900/$1000
range), TV demodulators (2200 series priced in
the $800/$1000 range) and the'2300 series of
heterodyne processing gear. l t  is the processing
gear, which has been in the market the longest
as a ' family of gear',  that has virtual ly captured
the big system metropoli tan market in Canada.
CATJ intends before the year is over to take a
hard look at al l  three of the Phasecom entries
because we believe there is some very clever
engineer ing here which you need to know about .

There were a number of new schemes for
subscriber converters on display in New Orleans.
ln  fact  a  fe l low a lmost  needs to  mainta in a
separate reference book on converters to keep
up with al l  that is being offered. One that caught
our attention wil l  be available late this year from
the people who have done such an excel lent  job
with the passive trap market; VITEK Electronics
Inc. This is the f irst entry into large scale
(meaning mass production) active electronics,
although their test equipment for CATV has been
around for a number of years. The MUL-T-BLOK is
a  40  channe l  conve r te r  f ea tu r i ng  dua l -
conversion, no remote cord, an apparently new
approach to  swi tch ing and s imple operat ion.  l t
has an input range of 50-300 MHz, which it  then
block converts to either 2-13 or some port ion
thereof  .  For  example,2-13 ends up on 2-13 whi le
C- l  ends up on 7-13,  J-P ends up on 7-13,  Q-W
ends up on 7-13 and f  ina l ly  90 MHz to B ends up
on 7-13.  Speci f ied input  levels  are -5 to  +15
dBmV, uni t  ga in is  f rom uni ty  to  5 dB and the
noise f igure is  10 dB maximum. The uni t  has
good cross mod, intermod and signal to spurious
rat ios and a customer f ine tun ing range of  + l
500 kHz (0.5 MHz). The units draws 2.5 watts at
110 VAC and carries a one year warranty. Delivery
is  scheduled to  begin in  October  wi th  a 19
channel version priced in the $20 range and a 30
channel version with LED push button indicators
in the $35 region.

Finally, no cable show would be worth a darn
unless i t  had some blue sky on display. The f iber
optics displays we saw from several exhibitors
indicated to us that f iber optics is here and now
and probably within another year we wil l  be hard
pressed to seriously design a new trunk run
without gett ing a comparable bid from at least a
couple of  f iber  opt ic  suppl iers .  Any industry
needs a l i t t le blue sky to kick around, and if  we
lose f iber optics from this podium we have to
start looking for something else to take its place.

There appeared in our hands, directly after the
s h o w ,  a  m y s t e r i o u s  l o o k i n g  a n d  h i g h l y
prof essional appeari n g brochu re that an nounced
the availabi l i ty of (are you ready for this. .  .we
were not!) the "Blue Sky Box".

The "Blue Sky Box" (honest injun. . . that 's the
name of the device) is an "universal addressable
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data terminal for CATV" designed (the brochure
says) to "provide progressive services for cable
users" .  What  the box does is  make i t  poss ib le ,
today, for your cable system to offer, in addit ion
to normal cable TV services, some or al l  of the
fo l lowing:  (1)  secur i ty  serv ices,  (2)energy contro l
systems and (3)  u t i l i ty  meter ing funct ions (water ,
gas and electr ic). l t  offers to handle cable
service, per-view service, premium pay service,
f ire and intrusion alarm services, emergency
aler t  f  unct ions,  apar tment  contro ls ,  system
m o n i t o r i n g ,  u t i l i t y  m e t e r  r e a d i n g ,  e n e r g y
controls, control of remote video cameras, credit
card verif ication, check verif ication. and remote
sw i t ch ing .

A publ icat ion,  so inc l ined,  could eas i ly  work
up a 10 page ar t ic le  descr ib ing both the uses of
the "Blue Sky Box"  and how i t  works.  We won' t
for now. However, you should know who is

b e h i n d  t h i s  i m a g i n a t i v e  n e w  p a c k a g e  o f
e lect ronics;  i t  w i l l  probably  p lay some par t  in  just
how serious you take the offering. Remember a
gent named Clif ford B. Schrock? Clif f  has been
associated with Tektronix in Pori land, Oregon
for many years and for a year or so he edited
Ti tsch Publ icat ions CE/D magazine.  Cl i f f  has
always impressed us as being one very sharp,
a l though poss ib ly  spaced-out ,  engineer ing mind
wi th absolute ly  no fear  of  (1)  the unknown,  (2)  the
compet i t ion,  and (3)  t ry ing to  do someth ing
everyone e lse sa id could not  be done.  The , ,B lue
Sky Box" is a product of Cli f f  Schrock and if  you
want  to  spend an enter ta in ing hour  reading over
what the latest inventive Schrock mind has
conceived, we suggest you drop a l ine to Cli f ford
B. Schrock and Associates,2040 SW 187th, Aloha,
Oregon 97005. l f  you can't wait for the mail to go
both ways you should try 503.644-6285. Schrock
says "the blue sky is here now". We'l l  see.

Low Gost Microwaue Options

HOWTO GOABOUT FILING FOR IHASSLE-
FREE' DO.IT-YOURSELF GARS BAND
[non-type-acceptedJ M IGROWAVE

by
Ray Daly
President
Computer Cablevision, Inc.
Washington, D.C. 20007

Ray Daly is the President of comput.r cabrevision, Inc., a microcomputer andconsuning firm rocared in-washington, D.c. Mr. Dary was until early this year thesenior engineer for the FCC's Microwave Branch of the cable tetevision'guieau.
In that posirion he was responsible for CARS proceedings at the commission,was involved in cable television tochnical standards andlhe TVRo small earthterminal decision of December 1976. computer cablevision is in the deveiopment phase of a microcomputer and microprocessor rine of cnrv perijnerear
eq_uipment including tweway subscriber to subscriber intertacing "quipr;ni.

Mr. Dary is a recent'contributing editor' sratf addition ro tni Cli.l .i"fi, ,*porting on FCC actiyities, proposed actions and anterprelations of actions takenin the technical arena. In this month's fearure repori Ray Dary roports o'ho,recenl .Fcc rule changes begin to open the dooi for ro*cosi, aimost iicense(hassle) free CATV microwaye_for certiin applications. This leature repon is fartof the CATJ series relating to the expansion ol low cost microwave in our industry.

You can now get two types
of FCC licenses for low-cost
microwave stations. Since type-
acceptance of the Microwave

Associates MAl 2-XC transmitter
on September30,1977, you can
apply for a conventional CARS
microwave l icense using low-

cost equipment. And now, as a
result of several recent changes
to the Cable Television Relay
Service (CARS) Rules, the per-
missible use of low-cost micro-
wave gear has expanded.

In the Cable Television Relay
Serv ice the FCC author izes
microwave stations of cable
operators to serve their cable
television systems. For a con-
ventional point-to-point CARS
microwave station, FCC Rules
require that the transmitter be
type-accepted and the transmit
antenna have a beamwidth of
less than 3 degrees. With the
type-acceptance of the Micro-
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wave Associates gear, you can
receive an FCC l icense to oPer-
ate th is  equipment  us ing a 2
foot or larger parabolic antenna.
Several cable operators have
already received FCC authoriza-
t ion for such stations.

Whi le  such a convent ional
CARS station with i ts Parabolic
antenna has many advantages,
these advantages have a Price.
Af ter  buy ing antennas and
feeds, going through localzoning
and permi t  procedures,  t re-
quency in ter ference studies,
architectural permits, and en'
vironmental impact clearances,
the cost of the microwave gear
may be only 10 to 20 percent of
the total system cost. And so
the low-cost equipment has be-
come part of a high-cost sta-
t ion. This can be the conse-
quences of the FCC's antenna
requirement. l f  you could use
a small horn antenna, you might
be able to el iminate many of
these adit ional costs.

As a result of recent changes
in the CARS Rules, mobile CARS
stations can now use horn
antennas. The Commission be-
l ieved that the 3 degree beam-
width requi rement  was "an

unnecessa ry  res t r i c t i on  on
CARS mobile stations." They
went on to say: "Since CARS
mobile stations are authorized
on a secondary, non-interference
basis they could advantageouslY
utilize antennas having a wider
beamwidth than the maximum
presently allowed and not re
strict our frequency assignments.
The relation of the Present re
quirement lor mobile stations
would permit the utilization ol
antennas currently available for
mobile transmission equipment

which are less expensive and are
more easily oriented towards the
receiving equipment." The Com-
mission was specif ical ly ad-
dressing the horn antennas. So
as a result of this change, which
was effective on December 13,
1977, low-cost microwave sta-
t ions can be l icensed us ing the
horn antenna.

MOBILE CARS STATIONS
Mobile CARS stations are

authorized under some different
regulations than f ixed, point-to-
point CARS stations. Mobile
stations are l icensed to an area
on a secondary, non-interfer-
ence basis and no FCC construc-
t ion permit is required. Also,
mobile stations are exempt from
certain FCC requirements, yet
they are subject to others that
f ixed stations are not. These
points should be considered
before f i l ing with the FCC for
a mobi le  CARS l icense.

The secondary status of mo-
bile stations is both a blessing
and a curse. The blessing is that
the FCC review is minimal.
Since a mobile station, accord-
ing to the FCC Rules, can not
(is not allowed to) cause any
interference to any exist ing or
future f ixed station, the FCC
assumes that you wil l  obeY the
Rules. Therefore, the onlY fre'
quency coordination at the FCC
is to see that no other mobile
stations are operating near your
proposed station. In the event
that another station does oper-
ate nearby the FCC will grant
your application with the con'
dition that your station will not
cause interference to the exist-
ing mobile station. l t  is your
responsibility to work out the

detai ls with the other l icensee.
So in many ways the FCC does
your frequency coordination for
you.

The curse is that, first, you
must keep track of any other
f ixed station that your neigh-
bors might construct and you
must coordinate your station's
operation with theirs. This in-
cl udes television broadcasters,
since they share the entire
CARS band with cable televis-
ion. Second, any f ixed station
that comes along in the future
might  wipe out  your  mobi le
station's operation. lt is because
of this possibi l i ty that the FCC
has included this subject as
part of its recent Notice of In-
quiry and Proposed Rulemaking
in Docket 21505. So while the
secondary status speeds up the
application at the FCC, i t  puts
a heavy burden on the mobile
CARS station l icensee.

For a mobile CARS station,
the FCC cannot require a con-
struction permit before l icens-
ing your station, pursuant to
the Communicat ions Act  o f
1934 as it now reads. However,
for f ixed CARS stations the
Commission requires that you
fi le for a construction permit
before you can even begin to
bui ld  your  s tat ion.  l f  you do
construct before receiving the
FCC construction permit and
the FCC finds out then you
cannot get a l icense to operate
any part of the station buil t
prior to the grant of a construc-
t ion permi t .  But  i f  you do bui ld
in accordance with the con-
struction permit, upon comple-
t ion of the construction you
must  f i le  an appl icat ion for  a
l icense to operate the station.
Obviously ,  th is  is  t ime consum-
ing and involves some extra
paperwork. For a mobile station
no construction permit is re-
qui red,  just  f  i le  a  l icense appl i -
cat ion.  This  one-step appl i -
cation procedure saves you
time. Later in this art icle, how
to f i le  such an appl icat ion wi l l
be explained.

In  add i t i on  CARS mob i l e
stations are exempt from some
FCC requirements that apply to
f ixed station. First, the FCC
requires an applicant to use a

MICROWAVE/CATV TOWERS

TOWERS,  GUY CABLE,  MICROWAVE EOUIPMENT,
CATV, CCTV, MATV, COMMERCIAL TWO.WAY

RADIO,  COAX BOUGHT AND SOLD
We also have broadcast towers available

Write or cal l  for our lateit used equipment l ist

Day
901-794-8625

olpho
I

communlcotions
ROUTE 1,  BOX 399

COLL I  ERVI  LLE ,  TENNESSEE 38017

Night
901-853-8037
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channel  o f  less than 12.5 MHz
bandwidth i f  the path length of
the proposed station is less
than 10 mi les.  S ince CARS
mobi le  s tat icns are exempt
f rom th is  requi rement ,25 MHz
bandwidth channels  can be
used. However, in the Notice of
Inquiry and Notice of proposed
Rulemaking in Docket 21S05, the
C o m m i s s i o n  i s  c o n s i d e r i n g
delet ing a l l  o f  the 25 MHz chan-
ne ls .  Th i s  wou ld  e l im ina te  th i s
specia l  t reatment  for  CARS
mobi le  s tat ions.  Regard less of
the outcome of the FCC pro-
ceeding,  i t  would most  l ike ly
be a good idea to  use 12.5 MHz
b a n d w i d t h  e q u i p m e n t .  F o r
short-haul systems, there should
be no not iceable d i f fernce in
the qual i ty  between the 25 MHz
and the 12.5 MHz equipment,
especia l ly  when us ing 250-350
l ine cameras.  A lso,  th is  would
conserve spectrum and if  you
ever  dec ide to  u:se the equip-
ment as part of a f ixed station
the gear  should meet  a l l  o f  the
FCC requ i remen ts .  Second .
the antenna requirements (as
discussed previously) do not
apply  to  mobi le  s tat ions.  l t
should be noted that  s ince th is
is  a subject  o f  the inqui ry  in
the previously cited FCC matter,
th ings may change.  And f  ina i ly ,
there are some other require-
ments which mobi le  s tat ions
are exempt f rom, however they
have l i t t le, i f  any, effect at pre-
sent.

And there are FCC require-
ments that apply only to mobite
CARS stations. First, the rules
l imi t  any cable te lev is ion op-
erator to three mobile channels.
except i f  a showing can be made
that  addi t ional  channels  are
necessary and available. This
should not  be a problem. Se-
cond,  mobi le  CARS stat ions
are authorized to transmit , ,pro-
gram material, and related com-
munications necessary to the
accompl ishment  of  such t rans-
miss ion,  f rom the scenes of
events" to cable television sys-
tems or studios. In other words.
mobi le  s tat ions are for  local
or ig inat ion.  However ,  the Com-
miss ion wi l la l low mobi le  CARS
to re lay other  te lev is ion s ignals
on a "temporary" basis. The

Phone or write
for our tower-mounted arrays.

You can get thern in cantileverefF
single bays, vertical stacks, staggeiJtacfs

or stagger.st?cked quada!
For 25 years slrco has designed arrays to withstand the severe elementsof weather condit ions and to give top performance throughout thJwortd.
All arrays are cut to channer and incrude ail the requTred rniLitation
materials for mast or torryer mounting. phone or write too"v "no giu" u,your requrrements. we'll give you the best arrays 25 years of expdrience
can proouce.

SIT@
ANITENNIAS

10330 N.E. Marx St.
P.O. Box 20456
Portland,Oregon gT22O
Phone:(503) 253-20OO
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FCC has recognized, in the
CARS Rules, that these periods
can be for "more than 2 con-
secutive days". Therefore, the
Commission has left i t  to the
judgement of the CARS l icensee
to determine how mobi le  h is
mobi le  s tat ion wi l l  be.

One regulat ion that  d id  apply
only to mobile CARS stations
required that a mobile station
always have an oPerator " in
plain view [of the transmitter]
and in actual charge of i ts oP-
erat ion" .  The operator  was
required to hold a f irst-or se-
c o n d - c l a s s  r a d i o t e l e p h o n e
operator 's  l icense.  However ,
the Commiss ion recent ly  a-
mended th is  requi rement  for
mobi le  s tat ions in  cer ta in  c i r -
cumstances.

Mobile CARS stations may
now be operated unattended.
The same requirements for un'
at tended operat ion of  f ixed
CARS stations also aPPIY to
mobi le  s tat ions.  Essent ia l lY,
this means that the transmitter
must be located in a secure
place (i .e., your off ice or head'
end)  which is  a lways easi ly

access ib le ,  p lus  a  l i censed
radio-telephone operator must
be available for maintenance.
Add i t i ona l l y ,  t he  t ransmi t te r
must automatical ly stoP trans-
mi t t ing when there is  no s ignal
to  be re layed.  This  is  usual lY
accomplished by a sync detec'
tor circuit inside the transmitter.
The Commiss ion proposed on
February 8, 1978, to delete this
requi rement .  This  proceeding
is captioned, Notice of Pro'
posed Rulemaking in CT-Docket'
78-51,  and comments were due
by March 24, with reply com-
ments due on Apr i l  10.  S ince
no other  microwave serv ice
at the FCC requires automatic
shut-of f  ( inc lud ing the Tele-
v i s i o n  A u x i l i a r y  B r o a d c a s t
Service) which shares the same
band wi th  CARS, i t  is  ant ic i '
pated that  the Commiss ion wi l l
qu ick ly  de lete th is  requi rement
for CARS.

Also mobi le  CARS stat ions
may now be operated by "any
person whom the l icensee shall
designate." The proper operation
of  the s tat ion shal l  remain the
l icensee's  responsib i l i ty .  But

for  s tat ions "operat ing wi th
nomina l  t ransmi t t i ng  Power
in excess of 250 mil l iwatts" a
f i r s t -o r  second-c lass  rad io -
telephone operator must be at
the receiving end of the circuit
in order to supervi.se the station's
operation. The FCC made these
changes in recognit ion of signi-
f icant advances in both micro-
wave technology and in the
uses of mobile microwave.

LOFT MICROWAVE
A new type of mobile CARS

station can now emerge. Pre-
v i o u s l y ,  m o b i l e  e q u i p m e n t
would cost about $15,000 plus
you had to have a first-or second-
class FCC l icensed operator on
your payrol l .  These costs are
now substantial ly reduced. For
about $3500 you can purchase
a complete mobile CARS station
(v ideo input  to  v ideo output)
consis t ing of  a  Microwave As-
soc iates MA-12XC equipment
with antennas. The horn an-
tennas are the least expensive,
but  your  choice of  antennas
wi l l  depend on the d is tances
between your transmit and re-
ceive sites. Furthermore, the
station can be operated unat-
tended,  resul t ing in  min imal
operating costs. And when an
operator is required, i t  can be
any person you care to desig-
nate.  This  permi ts  a use of
mobile microwave stations for
cab le  te lev i s ion  wh ich  has
not been available before.

Such a s tat ion could be a
Local  Out le t  For  Telev is ion
(LOFT). For example, you could
locate your character generator
for your t ime-weather-message
channel at your off ice or any
other location in the community
and microwave the signal back
to the headend.  Then,  when an
occassion arises, you could
use the equipment  to  cover
local events l ive! l f  there was
a h igh school  spor t ing event
that you could carry on your
system, you or any person that
you might designate could take
the microwave transmitter to
the game for l ive coverage via
your LOFT microwave station.

Another possible use of a
LOFT microwave station is in
conjuction with a TVRO earth

I
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ou're pricing an earth terminal
make sure you get the whole apPle
and not iust the core,

experience in our current satellite earth
terminals.

Study the inset comparison chart. Then
call or write Hughes for more information.
Hughes Microwave Commun ications
Products. P O. Box 2999, Torrance, CA

90509. (213) 534-2146.
We know how to
make an apple very
tempting.
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station. LOFT microwave could
be used to relay signals to a
headend which is located at
some distance away from the
TVRO site. For example, i f  your
system carried WTCG on only
a late-nite basis, you could use
the LOFT station to microwave
the signal to the headend. Then
during the day and evenings
you could use the LOFT station
to cover local events l ive or
feed local  v ideo.  However ,
remember that mobile stations
are l icensed on a secondary
basis and as such they are not
protected from interference.
Therefore, i t  might be appropri-
ate to also get a conventional
f ixed CARS station l icense to
cover the TVRO to headend link.
There is no reason why you
couldn't get both l icenses and
use the same transmitter.
FILING FOR A MOBILE CARS
LICENSE

To obtain a FCC l icense for a
LOFT microwave station, first
you must complete FCC Form
327 (An Application for Cabte
Television Relay Service Station
Authorization). Fi l l ing out this
form is really quite easy com-
pared to f i l ing with the Gom.
mission for either a TVRO earth
station or a Cert i f icate of Com-
pliance. In either of those cases
there is no form presently avail-
able, and you pretty much need
to know the FCC Rules and the
FCC inside and out (some would
say like an attorney) to be able
to f i le an acceptable appli-
cation. Furthermore the f inal
application can be almost the
size of a book and the FCC re.
quires mult iple copies.

CARS application are lar
s impl ier ,  ( the Commiss ion only
rare ly  re turns CARS appl i -
cations as unacceptable for
f i l ing). FCC Form 327 makes
it quite easy to complete an
accep tab le  app l i ca t i on  and
three complete copies of the
app l i ca t i on  p lus  two  ex t ra
copies of certain pages are all
that is required. For example,
the sample application shown
here consists of 10 individual
pages totaling (only) 32 pages
to be filed with the FCC. Further-
more, no copies of the appli-
cation need to be sent to any

other party ( i .e., local television
broadcasters) and the Gom.
mission does not require fre.
quency coordination prior to
f  i l i ng .

The FCC grants CARS appli .
cations as quickly as possible
within the l imits of the law. For
the past four years most CARS
applications have been granted
within 45 days of their receipt
at  the Commiss ion.  Wi th in  the
first ten days the application
is  usual ly  l is ted on a publ ic

notice stating that the appli-
cation has been accepted for
f i l ing.  The Commiss ion cannot
legally grant the applict ion unti l
30 days after the issuance of
th is  publ ic  not ice.  Unl ike TVRO
earth station and Gertificate of
Compl iance,  the processing
of CARS applications usually
begins immediately after the
publ ic  not ice is  issued.  The
majority of applications are
then ready to be granted when
the 30 day public notice period

e
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MOD-KITS
Broadband offers the largest selection of Mod-Kits
in the industry and can offer the system operator
an easy and cost effective method to use his mid or
super band for applications such as extra channel
capacity or Pay-TV.

Nr'\N
* SA-1 Push.Pul lTo 300 MHz
* ST-20 Single Ended To Push.Pull
* Kaiser Phoenician To Push.Pull
* Many Others

erpe
The Most Complete Stock Of 100% Tested
Replacement Components In The Industry

*Toll Free 800-327-6690

ROADBAND
1525 Gypress Dr.
Jupiter, Fla.33458NGINEERING, INC.
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AppLrcATroN FoR cABLE TELEvrsroN RELAv sERVrcE srATroN AurHoRtzai i5f f " t ' *o"o '
scililil'r.I: :1

l . ( o )  A p p l i c o r i o n  f o r ;  . � l  C o n s r u d i o n  P e r m i r  ( C P )  l l  M o d i { i c o r i o n  o f  C P  f l  A s s i s n m e n r  o f  A u r h o r i z o i i o n
( C h e c A  o n l y  o n e  b o x )

E  M o d i f i c o r i o n  o f  L i c e n s e  i l  L i c e n s e  R e n e w o l  f l  T r o n s f e r  o f  c o n r o l

F.,.""." a, l  Re ins toremenr  : l  Amendmenr  o {  App l ico t ion

, r )  r - " "@,-r* t  ! ( * , , * - ** -T[ f l l l
{ c )  l f  t h L s  o p p l , c o t i o n  i s  { o r  o  m o d , l , c o t i o n  o f  C P  o r  { o r  o  C P  f o r  o  l i c e n s e d  s t o t i o n .  c h e c k  t h e  b o x ( c s )  f o r  r h e  o p p r o -

p r i o t e  d e s c r i p t i o n ( s ) .  A t r o c h  o s  E x h i b i t  A - l  o  c o m p l e t e  e x p l o n o r i o n  o l  t h e  m o d i f i c o r i o n  o r  p r o p o s e d  c o n s f r u c i i o n .

,  I  A d d  C h o n n e l ( s )  l l  C h . . s e  T , o n s h i r  S i r e  . l  A d d  R e c e t v e  S t r e ( s )  l _ l  C h o n s e  A n r e n n o  S y s r e m

: l  D e l e r e  C h o n n e l ( s ) f l  C h o ^ s .  C o n r , o l  S y s r e m  !  D e l e r e  R e c e i v e  S i r c ( s ) [ ]  C h - o n s e  H e i g h r  o {  A n r e n n o
5ruct0r€

f l  C!. .ee f  Cho nse Ope,o r ins Power al  Chonse Rece ive Si re(s)n Chonse H or i  zon to I  Locor ion
I  r o n s m r l l e r  o {  A n r e n n o

J  E x r e n s i o n  o r  l l  O t h e r  ( s p e c i l y )
T i m e

2 . ( o )  I n d , . o r .  r h .  n o 6 . ,  m o , l , . s  o d d . e s 3 ,  o n d  r . l . p h o n .  n u m b .

r b )  l . d i r o r .  l d r c . n o l  R c v . n u c  5 . r v i c .  E m p l o y e r  t d c n r , f , c o r i o n  ( E . t  )  N ! n j b . ,  u s . d  b ,
r h .  o p p l , c o . r ,  l l  r h c  o p p l i c o n t  h o i  n o  E , l .  N u m b e r ,  ! 3 .  S o c i o  5 . c ! r i r y  N u m b . L

( c )  I n d i c o r .  r h e  n o , h . ,  h o i l , n s  o d d . c s i ,  o n d  i . l . p h o n .  n u n b . ,  o I  p e r s o n  i o  . o n i o c r ,  i f  o r h . ,

Fffi'F{FTTI

that there are no mobile station
construct ion permi ts) ,  check"L icense"  in  1(c)  and "No"
in 1(b). 1(c)is left blank. In Section
2 the FCC s imply  wants your
names  and  add resses :  The
name and address of your com-
pany, your name and address
in case the FCC staff has a
question about your application,
and the address where the
station's records wil l  be kept.
A lso,  the Company's  In ternal
Revenue Employer ldentif ication
(E.1. )  Number is  requi red.  This
completes page 1.

The backs ide of  Schedule A
is rather straightforward. 3(a)
asks i f  your  s tat ion wi l l  be pro-
v id ing programming to other
cable te lev is ion owners.  For
the example,  the answer is"No". 3(b), (c), and (d) merely
ask about the control of the
equipment .  Three "Yes"  an-
swers. 3(e) asks if you have
ever had any FCC station l icen-
ses, permits, or authorizations
revoked. Another "No" (hope-
fu l ly ) .  Sect ion 4 requi res that
you attach an Exhibit A-5 stating
why you are e l ig ib le  to  be a
CARS l icensee. The answer is
s imple-you operate a cable
system. So instead of  us ing
more paper, i t  is acceptable
to s imply  wr i te  in  "Operate
cable television system in (com-
munity), (state)". Section 5 re-
quires that a map be attached
as Exhib i t  4-6.  S ince such a
map wi l l  a lso be requi red as
Exhib i t  C-1,  label  a  sheet  of
paper  "Exhib i t  A-6 and C-1" .
Draw a circle on the paper re-
present ing a 25 mi le  rad ius.
Mark a d i rect ion as being nor th
and say "Station wil l  operate
wi th in  25 mi les of  (communi ty) ,
(state)." Section 6 asks about
foreign interest in your company.
And lastly there is a place for
your  s ignature.  Do not  s ign yet .
Section 78.16 of the CARS Rules
st ipu lates who may s ign an
appl icat ion ( i .e . ,  an of f icer ,  i f
the appl icant  is  a  corporat ion) .
But do check off the "appropri-
ate classif ication" of the person
who wi l l  s ign the appl icat ion.
We are now done with Schedule
A.

Schedule B.  Sect ion 1 s imply
requi res some min imal  owner-
sh ip in format ion.  F i l l  in  the

SAMPLE
F E O E R A L  C O M M U N I C A T I O N S  C O M M I  S S I O N
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is over. But, as with al l  FCC
appl icat ion processing,  i f  a
problem is  encountered by the
staff,  this can delay the grant
of  the appl icat ion.

A variety of problems can
arise at the FCC in processing
a CARS application. The easiest
way to understand how to avoid
problems is  to  go through an
appl icat ion.  To i l lust rate th is ,
a sample appl icat ion is  shown
on these pages.  This  sample
assumes that a LOFT station
wil l  be used to relay both auto-
mated weather and local orgi-
nation programming to a com-
pany's cable television system.
Note that no broadcast signals
will be relayed and that no other
cable te lev is ion systems wi l l
be served.

The appl icat ion consis ts  of
f ive (5) pieces of paper. These

pages are labeled, in the IRS
tradi t ion,  Schedules A,  B,  C,
D,  and E.  Schedules A and B
ask main ly  legal  in format ion
whi le  the technica l  in format ion
is  speci f ied on Schedules C,
D and E.  S imply,  Schedule A
asks your names and addresses
plus your  s ignature.  Schedule
B quest ions deal  wi th  min imum
ownership information. Sche-
dule C requests t ransmi t ter
data and television program-
ming in format ion.  Schedule D
relates only to towers or an-
tenna structures. And Schedule
E asks for data on the micro-
ryave antennas and the name
of the communities to be served.

Schedule A is the f irst page
to complete.  Sect ion 1 wi l l  ind i -
cate to the FCC what type of
appl icat ion you are f i l ing.  S ince
you desire a l icense (remember

_ I



legal name of the company,
the type of entity ( i .e., 3 = cor-
porat ion) ,  your  E. l .  Number,
and the state where the company
is incorporated. Since the com-
pany a lone wi l l  be the l icensee,
check number 2 as "No".  As-
suming that you have already
fi led FCC Form 325 (Annual
Reporting Form) for your cable
television system, simply check"Yes" .  F in ished wi th  Schedule
B. To this point the FCC rarely
has any problems with CARS
appl icat ions prov ided a l l  o f  the
questions are answered. Just
make sure that the copies you
wil l  send to the FCC are signed
and dated.

Schedule C, transmitter in-
formation. As you can see in
the top l ine of  the sample,  one
M icrowave Associates MA1 2-XC
transmitter is to be used. ln
the second l ine is  ind icated
the emiss ion designator .  This
is the type-accepted bandwidth
in kHz( i .e . ,  12,500 = 12.5 MHz)
and a code ind icat ing type of
modu la t i on  ( i . e . ,  Fg -FM) .  So
for  12.5 MHz channels .  ind icate
12500F9: tor 25 MHz channelg
indicate 25000F9. Next indicate
the c lass of  s tat ion as mobi le
by put t ing in  an "M".  You have
already completed the requested
exhib i t  C-1 when you made
exhibit A-6 earl ier. For mode
indicate unat tended by put t ing
in a "U" .  The exhib i t  C-2 is  no
longer  requi red,  but  rev iew
Section 78.53 of the CARS Rules
to make sure that you wil l
comp ly  w i th  those  requ i re -
ments.  S ince th is  appl icat ion
only proposed one receive site,"1"  is  checked.  The channel
group is  ind icated on the r ight
hand side of the page as "K"
since a 12.5 MHz channel is
proposed. l f  25 MHz channels
are going to be used, then it
should ind icate group "A" .  For
the frequency boundaries of
these channels  see Sect ion
78.18 of  the CARS Rules.

Next, you have to select
which channel to operate on.
This can be quite involved, but
assume that you know that no
one e lse is  us ing a channel  you
picked within 50 mites. Then
you indicate that channel on
Schedule C by wr i t ing in  the
information requested next to

the appropriate channel number.
Since in  the sample appl icat ion
automated weather information
and local  org inat ion wi l l  be
relayed on channel K20 (12.9375-
12.9500 GHz) then "AO/NO" is
written next to the number 20.
Since none of  the codes apply
about the source of the signal
nor to the FCC authorization
for carriage of the signal on
the cable te lev is ion system,
then the number "6" code is
f i l led in  twice on the same l ine
(#20) and the space for "Micro-
wave  S ta t i on  Ca l l  S ign . . . "  i s
le f t  b lank.

. These answers require that
Exhibits C-6, C-7 and C-8 be
provided. This is done on one
sheet of paper. The exhibits
must indicate the nature, source,
and the extent (hours per week)
o f  t he  p rog ramming ,  p lus  a

statement about why Commis-
sion authorization is not needed
for CATV carriage of the signal
being relayed. This is al l  that is
necessary for  th is  example.
lf a TVRO earth station or another
m ic rowave  s ta t i on  were  i n -
volved, their cal l  signs are re-
qui red.  F in ished wi th  Schedule
c.

Schedule E.  Only  antenna
information and cable system
informat ion is  requested on
th is  schedule.  S ince a horn
antenna is  be ing used wi th  a
two foot parabolic (Nurad) an-
tenna at the receive site the
antenna data is  f i l led in  as
shown in  the example.  S ince
the station wil l  be mobile, simply
ind icate the antenna heights ,
the path distance, and the path
azimuth as var iab le.  On the
r ight  hand s ide ind icate the
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SAMPLE
N O

o w n s  o r  o p e r a t e s r

I f  " Y E S " ,  
a t a . h  a s  E x h i b i r  A - 3  a  c o p y  o f  a  w r r l r e n  c o n r r s c t  s p e . r f y r n s  r h a r  s € r v r . e  w r l t  b c  p r o v r d . d

o .  a  n o n - p o t i r ,  c o s t - s h a r t n s  b a s i s ,  o r  a  . o p y  o f  a  w r j l l e n  s r a t e m c n r  s p e . i t y , n s  r h a l  s e r v i . e  w i l l  b e

P r o v i d e d  w i t h o u t  c b a r s e .

X

\ s ,  - r , r  ! r , ! ! t . , !  i n < q 6 s r < -  v <  ! d ^ c I  \ v  p r q y q t r L  u > <  w r  u ' c  c a u r p m c n r  u y  u n a u r n o n z e o  p e r s o n s ,

( e ) H a s l h e a p p l i c a n t o r a n y c o n t t o l I i n g p a i l y r " l n l . n p p t i . o t i " n f f i

a u l h o f l z a u o n  r e v o k e d )

l t  
" Y E S " ,  

a r t € c h  a s  E x h i b i t  A - 4  a  s r a r e m e n t  r d e n l i f y r n R  r h c  l i c e n s c ,  p r , h , t ,  o r a u r h u r s a t , o n  r . v o k . d
a n d  t b e  c i c a m s t a n c e s  ! e l . v a n t  l o  t h e  r e v o c a t r o n .

X

' 't*...e. OPaRATa alh-e TEtA/l9t6N gttTEm lN hrAtIlNAToN D.c.
5 .  A r t a c h a s E x h i b i t A _ 6 a f r ! p o r d r a r v i n g o f a p p r o p r i a r e d c r ! i l s h o ( r n R r h r c o m ! l e r c p r o p o s . d , c r . y s y s l e D , n c l u d -

r n e  p o i n t s  o f  h l e r c o f , n e c l i o n , . i f  ! n y ,  w r l h  o t h e r . / b 1 .  r . l e r r s r o n  r e t n y  ' . a r i l e r  s l a t i o n s ,  a n d r o r

o t h e t  s t a t i o n s .  f t e  m a p  o r  d r s w i o a  s h o u l d  s h o w  S o  I o l l o q i n { ,
( a )  D i r c c t i o n  o r  t r u e  n o i l h ;

( b )  L o c a r r o n o f t r a n s m i l r i n s s i r e ( s t r h r l o c r r i o n o f a . v i n l ( m r c d ' r r . r - l a y s r a . o n { \ , , p r \ \ r v e r . i p , , a r , , n s ) , a n d

t e m i n o l  r e c € i v i n g  p o r n t ( s ) ;

( c )  c a l l  s i s n ( s )  a n d  l i c e n s . c ( s )  o f n o y  s t a t i o . ( s )  t o  w h ' . h  a p t l i c n n r ' s  p n , p , , s d r  s t a I o i l  q r u  b . , n r e r c o n r f c t c d ,
( d )  E v e r y  p a t h  n u h b o r  l o r  l h c  s t a l i o n  f o r  w h i c h  t h i s  a p p l i . a l , o n  r s  a i t e i l .

:,&
:i:i:i::

I s  t h e  . p p l r c a n t ,  o r  a n y  o I  i r s  p o d n c ' s i  m e f r b . , s ,  o r  o w n e r s :  ( d )  a  n ) i l , , c n  - , , , . . t r , " . " - ; l ;  , . . m .  l - - f
t h e . e o f ;  o r  ( b )  . n  . l i e n  o r  t h e  r e p r e s € n r a t r ! e  o r  a n J  . l i c n ;  o r  ( c )  .  c o r p o r a r r o n  o , a a n r z e d  6 & ,  r h .  l . w s  b f  r ' n v  r  I
t a r e i e n  s o v e r b m r ' n t ;  o r  ( d )  a  c o 4 o r a t r o n  o f  w h i . h  a n y  o f f i c c r , ) r  d i r e . l o r  r s  a n  n l r f n  o r  o t  v h r c h  h o r c  r h r n  o n r -  |  |
f i f s  o I  r h e  c a p i t a l  s t o c k  i s  o w n e d  o f  r e c o r d  o r  v o l e d  b y . r ' . n s , o i  s e i r  i r . p i ( ' s l ' n r , r i v o \ , . r  b y  r  r o r . i s h  s o v e m -  |  |
n e n t o r r e p r e s e n l a t i v e t h e r c o f , o r b y a n y c o r p o r r r l o n o r g a n r z r d u n l t c r r h . t t r w s ! t a n , r , , * , , l o u . l o i r r l € ) r  

I  I  V
c o Q o r a t r o n d i r e . t l v o r i n d i r e c t l y . o n t r o l l . a l b y a n y o r h e r . o . p o r i i l r . n o t w h r L h r n y o t L ( t r , r m , , ( , , n . . . . * 1 , , , , 1  

|  |  A

o f  r h e  d ' r e c t o . s  a r e  a l i e n s ,  o r  o f  w h i c h  h o r e  r h . n  o n e - i , u i l h  o f  l h o  c , p r r a l  s r o c k  r s  l r . n c d  o f  r . c o , d  o r  ! o l c d  |  |
b v  a l r e o s ,  t h e i r  r e p r o s e n t a t i v c s ,  o r  b v  !  f o r e r e n  s o \ r h m . n r  o r  r e p r . s c n l . l r r c  t h c , e o t ,  , , !  b y  a n y  c o r p o r a r , o n  |  |
o r s c n , z e d  u n d u  t h e  l ! { s  o f  s  r o o s  c o u n t r y )  |  t

I r ' ! Y E s ' t ,  r r t a c h  a r  E x h i b i r  A - 7  a  d e t a ' l c d  s r a r e h ( n r  w h , . h  t u l r v  d c s ! r , b c s  r L t r . n  I n r c ! u \ r s ,  , n , . . , " .  F ] I l i I
d n d  d l . . . r o r s  o f  l h e  . p p r i . a o t  a n d  a n v  c o n r r o u i n s  r n r r r i . s ,  r n . r u d r n r '  r J r n r r r y ,  J J d n . \ . ,  n a r L U n a l , r y ,  l l : : ' : , . ' : . 1 ' ' : l : : i : l
b i o s r a p h i c a r  d s r a ,  a n d  t e n r . r  c a p i , a r  s , o c k  o q r * s h ' f .  
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C E R T I F I C A T I O N

A l l  t h .  s t a t e m e n t s  h a d c  r n  f i .  a p p L . J t i o n  a n d  i l r u c h c d . x h i b r l s  ! n i . o n s r d r r c d  h r l r i l a i  r c p n , r r n t a r r o n s ,  ! n d  a l l
t h e  e x h i b i r s  a r c  a  n r t e r i n l  n o r r  h e i ( o f  a n d  r i e  i n . o n o r a r e d  h . r e ' n  s s  r f  s . r  . u r  I n  r u l '  , r  i h e  . r , D r i ( . a r r o n .
T h '  a p p h c a r l  c r d i t i . s  t h a t  h e  h o s  d  c u & n l  c o p y  o I  t l . ' c o n r i l r s s i o n ' s  R u l c s  ! o v r . n r n s  t h ,  ( j ! b t r  T . l c v r s i D n  R r l r y  s r r , , . , :
( c A R S ) .

T h e  a p p l ' c a n l  w a i v e s  a n v  c l a l o  t o  l h c  u s e . I  a t r y  p r t r r c u l r r  f r r q u r n . y  a r  J R a , n s r  l h e  n . * u t r r , , r y  p ( , w r i , i l  r h c  u n r c d  s r i r c s
b e c a u s e  o a  t h e  p r c v i o u s  u s t  o f  l h c  s r m o ,  w h e r h r r  h y  l , c . r s e  o r , , r h ( r { r s . ,  r n d  r . q L c s l s  J n  r u i b . i l z r t r o n  1 n  r . c . r d d n . , , \ v r t h

I  C E R T I F Y  r h a r  r h c  s r a r r m e n r s  i n  S l s  r p p t r c a l i o n  r r c  r r u . ,  , . , ) n r p l . r r ,  l n d . , , r i i . ( : l  I  )  r h e  b . s t  o r  J , y
k n o w t e d g e  r n d  b . t i e f  r n d  a r e  n r d c  i n  l o o d  t . 1 r h .
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SAMPLE
P o g e  -  o l  -

F c c  F o . h  3 2 7  A P P L I C A T I O N  F O R  C A B L E  T E L E V I S I O N  R E L A Y  S E R V I C E  S T A T I O N  A U T H O R I Z A T I O N

n  h i p  l n l o r m o r i o n  (  l h e  u t f u r a u r l n  s u h n t i r t e d  i n  r h i s  s c h e t l r t e  s h " u t L l , ' n a l ' l t

the  Conn iss ion  to  idcn t i t \  o l l  en t i t ies  r .h ich  c i rher  d i f t c r l t  o r  in r l in ,c th  cont rc l  the  aU ' t i can / . )

S E C T I O N  l .  C o n t r o l  o n d  O w n e r s h i P

1.  The fo l low ing  in fo rmat ion  nus t  be  p .ov ided fo r  the  app l ican t ;  fo !  each member  o r  par tner ,  i f  the  app l ican t  i s

an  un incorpora ted  assoc ia t ion  or  padnersh ip ;  and fo !  each cab le  te lev is ron  owner  o r  ope!a1or ,  i f  the  aPp l ican i

i s  a  coopera t ive  en terpr ise  who l ly  owned by  cab le  te lev is ion  owners  o r  opera tors .  Ind ica tc  the  lesa l  name,

t h e  ! y p e  o f  e n r i t y  ( l l n d i v i d u a l ,  2 . P a d n e r s h i p ,  3 . c o r p o r a l i o n ,  4 , , u n i n c o r p o r a t e d  A s s o c i a t i o n ,  o r  5 - G o ! e r n -

r "n t r i  en t i t y ) ;  "na  the  In rerna l  Revenue Serv ice  I imp loyer  ldent i f i ca t ion  (E .1 . )  Number  used bv  th :  en t i l t  ( i f

the  en t i ry  has  no  E. l .  Number ,  use  soc ia l  secu. i t y  Numbe0,  I i  the  en t i t y  i s  a  nongo!eromenta l  corpo f r l ron ,

r f , d i c a t e  t h c  s t d t e  u n d e r  w h o s e  I a w s  t h e  c o r p o i , t r o n  ' s  o r g d n i r u ' 1 .

; r,l]r r ' l i
t | l  t _ i

l .  I l r s  t h .  a b o v c - n a r n e d  n p p l i c r f l l  f j l I a  I ' C C  I : o r n  l l 5  r n d i c a l r N {  r l l  " i r i l r c s  w h r ' h  (  r l h I r ' l r n  c r i '

r n d r i { . l l \  ( ! ' r l i o l  t h c  a p p l r . r n r '

l n d i c a l c  a p p l i c a n t ' s  m c m b e r s ;  P a { r e t s ;  o r  o s n e r s  ( i f  a  c o o p e r . t i ! c  c r t e r f r i - \ e i

l r r r i l l l l l l l l
( l f  a d d r l i o n a l  s p a c t ' i s  n e e d c d ,  a l t n c h  r s  f : ) h r b r l
i o r D r i  i l s  r b o ! f . )

tr
U

channel  number that  you f  i l led
in on Schedule C.  Preceed i t
wi th  the channel  group le t ter .
In  the example,  channel  20 of
Group K is being used, so "K20"
is  f i l led in  under  channel  des ig-
nator. The fourth space of the
c h a n n e l  d e s i g n a t o r  u s u a l l y
ind icates the polar izat ion of
the microwave signal, but since
the station is mobile no polari-
zation information is required.
Next, on the left indicate the
communit ies to be served with
t h e i r  F C C  G o m m u n i t y  U n i t
Number ( i .e .  DCI)  and the legal
name of the franchisee.

Schedule D.  Depending on
how you plan to use your mobile
station, you have to f i le none,
one, or several Schedules D.
A seperate schedule is required
for each tower (not buildings),

mounted e i ther  on the ground
or  on a bui ld ing,  which is  over
twenty (20) feet high. l f  you
plan to transmit from your of-
f ice window to a window in
your  headend bui ld ing,  then
no Schedule D need be sub-
mitted, but you should state
th is  in  your  le t ter  to  the Com-
miss ion when submit t ing the
appl icat ion.  Otherwise,  submit
a Schedule D for each tower
over twenty feet which you might
use for  e i ther  t ransmi t t ing or
receiving from more than 48
hours.  In  the sample,  a  bui ld ing
in Washington,  D.C.  is  shown
which could be used for a re-
ceive site. Note that an accurate
st reet  address,  geographica l
coordinates, building or tower
height, and ground elevation
must be given. Also, a vert ical

profile sketch of the structure-
it  need not be a picture-is
required.

Tower problems are the most
c o m m o n  p r o b l e m s  d e l a y i n g
grants of  CARS appl icat ions.
Since the FCC coordinates their
tower data with the Federal
Aviation Administration (FAA),
most of the problems can be
avoided by inc lud ing wi th  the
application the latest FAA tower
clearance. Make sure the FAA
numbers,  he ights  and coord i -
nates.  match Schedule D.  l f
the FAA data is in error, write
the FAA a letter, refering to
thei r  prev ious s tudy number,
advising them of the correct
numbers. Attach a coPY of this
letter to your CARS aPPlication.
You could s t i l l  run in to Prob '
lems.  For  example,  i f  a  paging
service radio l icensee is mount-
ed on the same tower you Plan
to use and they gave different
coordinates to the FCC, the
Commiss ion might  th ink that
there are two different towers
buil t  r ight next to each other.
l f  you have any problems, re'
member that the person at the
FCC is  work ing wi th  numbers
trying to insure air safety. They
cannot afford to visit your tower
s i te ,  so they can only  t ry  the i r
best  to  do the i r  job wi th  num'
bers. We are now finished with
Schedule(s)D.

Last step. After reviewing the
comp le ted  app l i ca t i on  have
three complete copies made
and two ext ra copies of  a l l
Schedules D and related tower
in format ion ( i .e . ,  FAA c lear '
ances). Sign and date al l  coPies
and the original. Keep the original
for your records and send the
copies to the FCC. Notice that
it  is not mandatory the aPPli-
ca t i on  be  t yped .  Enc lose  a
cover letter stating that you are
s u b m i t t i n g  a  l i c e n s e  a P P l i '
cation for a mobile Cable Tele'
v is ion Relay Serv ice (CARS)
station to serve your cable sYs'
tem. Mail the copies to the FCC,
1919 "M" St .  NW, Washington,
D.C.20554.
THE FCC'S TURN

Upon acceptance of  Your
app l i ca t i on  the  Commiss ion
will send you a postcard stating
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SAMPLE

APPLICATIOI {  FOR CABLE TELEVISION RELAY SERVICE STATION AUTHORIZATIOT

. k  ( r ' )  l h .  r ! t h  n u m b c r s
r r r n s r ' r r t r n \ )  l . . d s .

that the application was ac-
cepted for  f i l ing and g iv ing you
an  app l i ca t i on  number  ( i . e . .
CARS-14356-12) .  Then a6oui
45 days after f i l ing with the
Commiss ion  you  shou ld  re -
ceive another postcard saying
that your application has been
granted.  The of f ic ia l  author i -
zation wil l  be mailed later. but
you can begin operation im-
mediately upon receipt of the
grant-card. To insure that things
go th is  smooth ly  at  the FCC,
call the CARS Microwave Branch
about a week or two after re-
ceiving the f irst postcard. Tele-
phone (202) 254-3420 or (9421,
3422). They will atso be gtad to
help you if  you have questions
about how to complete the form
(or about CARS Rutes). This
cal l  is  wel l  wor th the money
because you can see if  there

wil l  be any delays. l f  they have
not yet processed your appli-
cat ion,  ask when they wi l l  be
able to  work on i t  and when i t
would be a good t ime to ca l l
back.

BEYOND TODAY'S LOW.COST
So far this article has covered

how you can receive an FCC
license for a low-cost micro-
wave station today. The future
holds several possible alter-
natives for low-cost microwave.
The most promising is competi-
tion. The Microwave Associates
M A 1 2 - X C  e q u i p m e n t  i s  t h e'on ly  complete FCC type-ac-
cepted microwave system cost-
ing less than 93000. Because
th i s  equ ipmen t  i s  ava i l ab le
today, i t  is used in the example
in this art icle. For mobile opera-
t ion the standard MA12-XC is

Use a regular touch button
telephone to control:

r Cable TV circuits
r Pollution sampling equipment
r Microwave transmitters
r Call diverters and automatic

answering devices
rAntenna syslems
rTelephone equipment
r Radio/telephone inter-

connection equipment
I Pumps, motors, overhead doors
Use Monroe Electronics p lug- in
circuits to construct your own cus-
t o m  s y s t e m  w i t h  o f f - t h e - s h e l f
ready to use circuit caros.
A^ccessories include power supply
12 V f rom 115 V AC l ine.

I1E,'&3:[,","1[3^"o' $49 ro $gg
Tone Detector

Line AMP
Vox,
Squelch

Unattended
telephone answer-

C
z
m
J
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Circuit card Enclosures are offered for i to 12 cards

MONROE ELECTRONICS, INC.
100 Housel  Ave. ,  Lyndonvi i le,  N.y 14ogt

In0 devtces certified
under FCC Section 68 for

drrect conneclion lo public
telephone network.
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SAMPLE

'  
A P P L I C A T I O I . I  F O R  C A S L E  T E L E V I S I C } I  R E L A Y  S E R V I C E  S T A T I O I \ I  A U T } ] O R I Z A T I O N

S C H E D U L E  D .  S i l e  S e o ' c h  o n d  D o t o  / / , 1 1  o  ' o ' t a t  S c l ' e ' ! t i '  t )  l ' t r  r u h  t n t n ' n t i t '  r . t t t t '  ' t n l  p r L " t L r

r c p c u r . r  ' t t t .  S r r  r ,  r ,  r s r '  . i d .  l t , .  l 4 r t h . r  t a ' t n t t  t 1 t ' t r , )

such stat ions wi l l  not  and can-
not  be rout ine ly  processed.
I t  may even turn out  eas ier  to
get  equipment  type accepted
( th i s  i s  be ing  i nves t i ga ted ) .
It  should also be noted that this
exemption may be changed as
part of the FCC's Notice of ln-
quiry and Proposed Rulemaking
in Docket 21 505.

Third, when the FCC adopted
the Notice of Inquiry and Pro
posed Rulemaking in Docket-
21505  the  Commiss ion  con '
s idered inc lud ing a proPosal
to permit cable television oPera-
tors access to the 2 and 7 GHz
band.  Yes,  2  and 7 GHz.  This
proposal was aimed at imProv-
ing  ru ra l  t e lev i s ion  se rv i ce .
Ear l i e r  t he  Commiss ion  had
au tho r i zed  te lev i s ion  t rans -
lator f icensees access lo 2, 7
and the ent i re  13 GHz band;
four  t imes the spectrum avai l -
ab le to  cable te lev is ion (see
CATJ. March 1978). However,
the Commiss ion on a 4-2 vote
rejected the proposal saying
that  the cable te lev is ion in-
dustry had not shown any in'
terest or need for use of these
f  requencies.  Chai rman Ferr is
a n d  C o m m i s s i o n e r  B r o w n
stated at that meeting that theY
would wr i te  d issent ing s tate-
ments to  that  dec is ion.  More
work wil l  be done on this matter
and please feel free to contact
me if  you have any specif ic sug-
gest ions on th is  mat ter .

And f inal ly there is you. With-
out  your  par t ic ipat ion in  the
FCC CARS ru lemakings,  low-
cost microwave is just an idea.
The FCC should hear from you
about your experiences, your
plans and even your dreams for
us ing microwave for  prov id ing
the publ ic  wi th  te lev is ion ser-
vice. l f  the FCC can see no
need for low-cost microwave,
then in  rewr i t ing the CARS
technical standards the FCC
wil l  not consider low-cost micro-
wave.  l f  the CATV industry
does not express their demands
the FCC cannot be crit ized (too
much) for not giving low-cost
microwave a chance, esPeciallY
when  the  te lev i s ion  b road -
cas te rs  w i l l  say  they  need
al lo f  the spectrum themselves.

not  ideal  be ing bui l t  for  indoor
use and requi r ing a 120 vo l t ,
60 Hz standard AC Power (al-
though a DC vers ion wi l l  soon
be available). A plastic (garbage)
bag over the equiPment should
make it  usable in most out '
door weather, but the AC Power
may be a problem in  some
s i tua t i ons .  However ,  o the r
m  i c r o w a v e  m a n u f a c t u  r e r s ,
inc lud ing one who had Pre '
v i o u s l y  m a n u f a c t u r e d  G u n n
d i o d e  e q u i p m e n t ,  m u s t  b e
closely watching this market.
The entry of one or more of
these  manu fac tu re rs  shou ld
improve the options.

Second, the CATJ Lab has
reported in past issues about a
low-cost  microwave sYstem
which they have been working
on. lt has always been assumed,

quite correctly for most CARS
stat ions,  that  the equipment
must be FCC type accepted
before i t  can be l icensed. How-
ever, there is an exception in
the  p resen t  Ru les .  Sec t i on
78.107(b) reads, "Each trans-
mi t ter  author ized for  use in
the Cable Television Relay Ser-
vice, other than CARS pickup
station, must be a type that
has  been  t ype  accep ted . . . "
(emphasis  added) .  This  holds
the promise for even lower cost
LOFT stat ions.  The d i f f icu l ty
is that the FCC has never autho-
rized a mobile CARS station
under  th is  exempt ion.  To date
all  mobile CARS stations have
used type accepted equipment.
This means that there is no
experience at processing this
type of station and therefore

i
I
t
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SAMPLE

: l " d i c " r e  b e r o w  ' h .

l M i c , o w o v e  C h o n n . l  s

l r a  b e , e l o y . d  o n  r h i :

l F i h  d n d  r h .  a n r e n -

i-t-1.1 ,j.. i , j-- l t,,-+)-,,--, ,!+, l_.1.-,1 -L1 i,t r 1si _=.

i i  I  r - - L ,  J - -  r : _ f . i _ . i - _ - l  i  I  I  I  l _ _ i _ 1  |  l _ l l  |  |  r . L r  t  r  I
. i  - i I i I . L l - i - l - ,  t  l i r - L l  l  l  i  l  t  l . _ . 1

[ , ;-] a---

l , '  , l  i - f r ,  l . J  | |  + , , f . - ] , , i . l - . * , , i " / - I r l I n l r i
l r , r t , i - r . l 1 r L  , , i  , , , l r i r ,  ; - - _ l
i  i  r - L  r , ,  L - i r , , ,  i - ' l ] " r l l t l t - i  

t  I  I  L - r d l

j r , l
. _ , i - i - i - . ;  i  i . . , , i - _ l ; t . l t _ _ . 1  - 1 _ r _ _ - I I  l _ . t l l - - r  i r  r I I

SOUTHERN SATELLITE

SYSTEMS,INC.

announces

THREENETT/
SATELLITE
SERVICES
6

J The second independent
television station, KTVU,
channel 2, San Francisco/
Oakland.

f  Ine ramrry arroroaole pay
c a b l e  s e r v i c e ,  H o m e
T h e a t e r  N e t w o r k
(HTN) ; tenatively available

.  June1978.

f col|"n" courses via
CATV, from the l l l inois
Institute of Technology.

Let SSS show vou how to
turn blue sky into green
profit. Since December of
1976 more than 200 cable
ope ra to rs  have  tu rned -on
more than 1,500,000 subscr i -
bers to the industrv's f irst in-
dependent satell i te i ignal. . .

WTCG/SUPER r7t
Now SSS offers three new wavs to

Hook  up  more  bas rc
subscribers

Obtain rate increases

Gain subscriber satisfaction

Increase net revenues

CONTACT
Sel Kremer or Kip Farmer

SOUTHERN SATELLITE
SYSTEMS TNC.
P.O. Box 45684

Tulsa, Oklahoma74745
Telephone (978) 664-4872

d
6
d
6

so wr i te  in  your  comments Rulemaking in  Docket  21505 to
today on The Commiss ion 's  the FCC, tg tg f r /  St reet  NW,
Notice of Inquiry and Proposed Washington, D.C. ZOSS4.

FCC Extonds Docket 21505 Comment Dates
The FGC has extended. its comment period to July 9th for those parties in-

terested in making formal suggestions or comments on the proposei changes
in CARS band rules. The preceding.material, prepared by Ray Daly, directedyour attention at several pending changes in the rules dnd 6pelled out how
these changes might impact upon your own present or f uture use of microwave
systems. Reply comments wil l now be due on August 9th.
. Rule making proceedings of this sort seldom attract large scale comments;

the usual response comes from various manufacturers w-ho have some parti-
cular ax to grind as relates to their equipment. However, because of thb un-
common amount of interest in low cost microwave, readers who have an in-
te.rest in seeing at least the mobile service maintained, and a system continued
wherein you can submit. 'homebrew equlpment' specifications for l icensing
should recognize that unless there is a large number of comments fi led in this
matter the commission may well be disposed to eliminate this approach to
low-cost microwave system construction.
_ Read.e,rsrequiring additional data on the subject are urged to contact Ray
Daly at his ComputerCablevision, Inc. office: 202r397.f691. 

-

C
z
m
J

\

31



F

Status Of The Gunnplexer

LOW COST MIGROWAVE TRANSMITTER
WITH 4.5 MHz SUB-GARRIER AUDIO

13 Months Ago. . .
I t  has been thirteen months since'word'of the

development of low-cost microwave techniques,
uti l izing the Gunn Diode, f irst appeared in CATJ.
And it  has been eleven months since CATJ's Lab
reported in print with a circuit diagram of a lab'
model video modulated Gunnplexer system, and
it was also last July at CCOS that hundreds of
operators had the opportunity to actually see in
operation both the commercial version of this
gear and some CATJ Lab low-cost versions.

There is much talk in this issue of CATJ about
microwave. And judging from the comments we
have been hearing lately, it comes none too
soon. The cable natives are, as they say, restless.

We've learned a great deal about low cost
microwave in the intervening year or so. Some of
what we learned is best forgotten; other should
be indelibly imprinted in the mind of every would
be practioner of the low cost microwave art. This
month we begin a mult i-part series on the current
state of the low cost microwave art. There is
much good news, and some not so good news. ln
the former department, be sure to read carefully
the piece in this issue by Ray Daly; formerly of
the Cable Telev is ion Bureau's  microwave
branch. Daly has some very interesting things to
say about how you can f i le for a'painless' GARS
band l icense and actually use home-brew equip'
ment in the CARS band service. We expect some
fall  out from his suggestions appearing in print
and that may be where some of the bad news
comes along at a later date.

ln addit ion to now having a very simplif  ied way
to go for l icensing low power (or low cost) CARS
band microwave equipment, there is a building
sentiment within both the industry and even at
the Commission that perhaps in some situations
where interference could be either tolerated or
coped with ( i .e. resolved) at the local level there
might best be a way for this to be done on a
regular basis without'scooting along the edge of
the law'. Daly's comments about the many
factors that drive uo the cost of the basic micro-
wave package are well taken; it seems somewhat
anti-productive to be able to plunk down say
$2900 for a complete commercial microwave

transmitter and receiver such as the Microwave
Associates 12XC series gear and then have to
spend another $3000 or more per chanel to get
the l i t t le boxes l icensed, connected to antennas
and operating. l t 's sort of l ike the 5 cents of
wheat you f ind in a 70 cent loaf of bread.

The bottom l ine on the total-system cost
equation is that while hardware costs may be
tumbling the periphereal costs seemed to be
going up constantly.

Bul enough of the politics of the situation.
Where are we technically?

Well,  this month's f irst part of this status re'
ports deals with the transmitter end of the
equation. Next month we'l l  tackle the receiver.
The last t ime we visited the transmitter in print
we had around $3 in parts plus a Bud box to
marry to the basic $90 Gunnplexer transmitter.
That got us fairly respectable video (even color
no-less) but no audio. Since most people watch
television with the sound turned up we thought i t
best to remedy that shortcoming. We'l l  show you
how to go about adding a 4.5 MHz aural (FM)
subcarrier short ly.

Now a number of things have happened or are
happening wi th  the basic  Gunnplexer  un i ts .  You
wi l l  recal l  that  as-avai lab le- f rom Microwave
Associates the $90 each (or $180 for a pair) trans-
ceivers were tuned up in the amateur 10,000 to
10,500 assignment. For those of us l icensed to
operate there this seemed adequate although
running your off ice-located weather channel
machine back out to the headend through a 3
mile 10,250 MHz hop of Gunnplexer is at best
dangerous even if (or especially if) you have a
legit imate r ight to be operating in that band (i .e.
you have a ham l icense). Sti l l ,  several fel lows
have'played around' with that approach primarily
because unti l  Ray Daly came along and showed
us how to l icense homebrew equipment in CARS
band we didn't think we should be 'playing' in
CARS band, and, (and this one hurts even worse)
the 12 GHz (or CARS band) version of the basic
low cost Gunnplexer transceivers are simply not
available from Microwave Associates. For which
we blame them not; i f  you were sell ing a com'
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FouR Foor rRANsMlr dish lrom Mlcrowave Assoclates ls mated wlth lo*cost mlcrowave Gunnplexer transmltter whlch mountsdlrectly to feed llange 8t rear ond of dlsh antenna. Uslng this test system-hlgh quality vldeo slgnals over palhs as great as 20 mllesproved practlcal under,dry weather' condillons.

ler.cial version (with fuil FCC type acceptance)
for just under $3,000 a channel you wouldn't be
foolish _engugh to be offering a do-it-yourself
version for $180 either!

So even inspite of brother Daly's ,,here's how
you get your own homebrew microwave l icensed
for CARS band use" explanation in this issue of
CATJ, there remains the sl ight problem of not
being able to  acqui re the basic  Gunnplexers in
the 12 GHz range. At least not from Microwave
Associates. And to save you scouring the back
pages of Microwave Systems News or Micro-
waves (magazines) we'll advise you here that no-
body else is delivering low priced 12.13 GHz Gunn
Diode osci l lators either r ight now.

And to further save you some grief and wasted
time, no, you cannot remove the back end of the
cavity on the 10 GHz version and ,shave it  down'
to move the operating frequency of the low cost
units up a ' tad' to say 12,700 MHz. The Gunn
Diodes in the cavit ies at 10,250 GHz simply don't
l ike working at 12,700 GHz, even if  the cavity wil l
resonate up there. At least that has been our ex-
perience (you see, we did try that approach. . .).

So you are back to  being a,ham'on 10 GHi  or'bootlegging'; r ight? No, not entirely. There are, i t
turns out, two frequency al locations immediately
above the 10,000 to 10,500 MHz band, which th6
basic  Gunnplexer  wi l l  h i t  w i th  no d i f f icu l ty .  One
of these is the 10,500-10,550 MHz ,Developmental
Band' (police radars commonly employed operate

on-10,525 MHz g ive or  take the i r  doppler  and
drift) and another is the 10,550 to 10,690 MHz'mobile' band. Our study of these two bands re-
vealed a pair of interesting t id-bits. In the 1O,SOO
to 10,550 MHz band there are FCC cert i f ied low
power radar packages; the kind you plunk down a
few hundred bucks for, take home and set on a
b o o k s h e l f  a n d  t u r n  o n ;  t o , a l a r m  y o u ' i f
someth ing b igger  than a medium s ized cat
moves around in the room. l t  turns out that one
very enterprising chap who has had his , low
power radar equipment' FCC cert i f ied for sale in
this band has read the rules careful ly and dis-
covered that there is nothing in the rules to pre-
vent him from employing a 'secondary form' of
modultaion with his package. That is, in addit ion
to the carrier he transmits for radar detection pur-
poses, he also transmits a second carrier.And that
second carrier is FM modulated with. .  .you
guessed it ,  video. This chap (which has the gear
on the market under the tradename ,Videobeim':
a dead giyg away as to his true marketing in-
terests) sel ls his package to security instal lat ion
firms with instructions to hook up a vidicon (sur-
vei l lance) camera to the jack marked ,video
input' ,  and a video monitor to a companion re-
ceiver he sells. The idea is that when a security
company has an instal lat ion where they cannot
easily or economically instal l  a coaxial cable
between a surveil lance camera location and a
central monitoring point the ,Videobeam' re-
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places the camera with 10,500-10,550 MHz micro-
wave. l f  that seems ho-hum to you, be advised
that this is not commonly done in any other fre-
quency range with any other gear these days; un-
less a would be microwave user goes to the
trouble and expense of putt ing down perhaps
$5000 to $10,000 for a more conventional micro-
wave system and al l  of the messy l icensing, fre-
quency coordination and other FCC required
problems that go with 'expensive' microwave.
Obviously the 'Videobeam' serves a most useful
and much needed purpose; not unlike the pur-
poses low cost CATV microwave would serve
given half the chance necessary to do the job.

Then there is the 10,550-10,680 MHz band. This
is, as noted, designated a 'mobile band'. Now
normal ly  when we th ink of  'mobi le  rad io ' ,  we en-
v is ion ro l l ing down the h ighway and speaking
into a microphone to communicate with some-
body. But, as most are aware, this is not some-
thing one does easily ( i f  in fact at al l) at 10,550
MHz. l t  is the nature of the ultra-ultra short waves
of this frequency range that they are simply not
suitable for this type of 'mobile' operation. So
what does this band do? That's the sixty-four-
dollar question around since in the decade or so
there has been such a band allocated there have
been fewer than 30 l icenses granted in the
service. That works out to over 4 MHz per
l icensee on a nationwide basis and that clearly is
a poor use of prescious spectrum space. Sti l l  the
word 'mobile' does stand out since that is the
word Ray Daly keys off of his separate report in
this issue. Might not Mr. Daly's approach to es-
sent ia l ly  hass le f ree 'mobi le  CARS band'  l icens-

ing also work for someone at say 10,550-10,680
MHz? lt  is a question which begs an answer, and
it is very relevent because of the ease with which
10,000-10,500 MHz 'amateur band' Gunnplexers
wi l l  in  fact  tune up in to th is  reg ion.

So there are two more licensing possibilities.
And both f i t  the technical format of the readily
available gear.

However ,  inspi te  of  a l l  o f  these 'poss ib i l i t ies '

the ind iv idual  that  l ikes everyth ing f i rmly  set
down in black and white is st i l l  at somewhat of a
loss as to where to go. Any decision to use low
cost (do it  yourself) microwave is frought with
some danger. Anything you do might be border-
ing on being contrary  to  ex is t ing Commiss ion
rules, or as Ray Daly points out in this issue, pre-
empted by rule changes at some future date.

There remains therefore no clear cut and
concise answer to the problem; which simply
stated, is, 'Where can I set up and operate, with
total legali ty, a low cost microwave system that
can be afforded for my small (often rural) CATV
system?'

Margin and Distance
Much has been made of how much power you

need to successfully cover some set distance
between the transmitter and the receiver. For
reference, see GATJ for November 1977, page 47.
With the industry now very famil iar with FCC re-
quired fade margins for TVRO work (typical ly 3
dB [minimum] above FM noise threshold) i t
should be understandable to state that the
margin you require on (10) 12GHz microwave is
the sum of the maximum total weather losses to
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COVER OFF of basic 15/20 miltiwatt transmitter unii shows 4.5 MHz audio sub-carrier system board (just right of cent6r). power
supply and video modulat ion control circuits are to left .  Unit is shown with 17 dB gain horn antonna; this antenna comes olf  of the
package when tho transmitter ls matod with a higher gain parabolic antenna.

be anticipated in your region of the country
under  the most  abusive weather  condi t ions l ike ly
along your path. In very dry areas of the country a
15 or 20 dB 'margin' may prove very adequate
(remember that heavy rain is the principal loss
factor for [10] 12GHz microwave energy). In other
very wet areas of the country a 4Q dB 'margin'
may prove to be inadequate. Charts and graphs
abound (see page 49 CATJ for November) and
considerable care should be taken anytime the
tota l  path length wi l l  exceed 5 mi les.  Beyond 10
mi les ra in  becomes especia l ly  cr i t ica l .

The f irst mile is the problem. At 10,250 MHz the
path loss in  the f i rs t  mi le  is  116.8 dB.  l t  r ises to
around 119 dB al 12,700 MHz. That means that
your system gain ( i .e. transmitter power output,
transmitter antenna gain plus receiver antenna
gain and receiver gainlsensit ivity) must be great
enough to overcome not only the loss of the
path but also provide the ' fade margin' required
to protect against 'rain outages'.

After the f irst mile, everytime you double the
path length you add 6 dB to the path loss. For
example,  i f  a  1 mi le  path is  119 dB,  two mi les of
pa th  i s  119  +  6  o r  125  dB  wh i l e  4  m i l es  i s  131  dB
and 8 mi les is  137 dB.  Think about  that  for  a
minute or  two;  because that  is  the.crux of  the
problem you are fac ing.  The f i rs t  mi le  is  the
k i l ler .  l f  you can bui ld  up a system and make i t
work satisfactori ly at 1 mile, you are really
almost home free. After that i t  is primari ly' tweeking'and providing the necessary margin to
push the signal through infrequent heavy rains.

Now The Transmitter
The Gunnplexer  osc i l la tor  operates on the

transmit frequency. As detai led in the May,197l
(page 10) and June 1977 (page 10) CATJ, the osci l-
la tor  is  a  Gunn Diode operat ing ins ide of  a
resonant cavity. The cavity is sized to create a'se l f  resonant '  condi t ion and the Gunn Diode'excites' that cavity. RF energy so-generated is
fed out  o f  the cav i ty  through an ' i r is  opening '  in to
e i ther  a sect ion of  waveguide or  d i rect ly  in to a
primary antenna (such as the commonly shown
17 dB gain horrr antenna). Anyone that has
missed the basic  descr ip t ion of  the Gunnplexer
needs to go back to the two references noted
and bone up on the technology involved here.

A varactor  d iode that  shares the resonant
cav i ty  housing wi th  the Gunn Diode is  our
modu la t i ng / f requency  chang ing  dev i ce .  By
applying a voltage to the varactor (a bias voltage
in the + 1 to + 20 vdc range) the output fre-
quency of  the Gunn osc i l la tor  is  subt ly  modi f ied.
l f  we 'sweep' the voltage back and forth the 'rate
of sweep' varies the output frequency of the
Gunn osci l lator at the same rate as the 'sweep-
ing bias voltage' applied to the varactor. This
then f requency modulates (or  FMs) the Gunn
osci l la tor .  So by apply ing an ampl i tude modu-
lated signal, such as a video baseband signal, to
the varactor port, the varactor 'FMs' the Gunn
osci l la tor  and f requency modulator  o f  the Gunn
osci l la tor  resul ts .

The basic layout of the Gunnplexer transmitter
system is  shown in  d iagram number one.
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I years ol
innovation & service
LRC developed and introduced these con-
nector innovqtions:

o First with the positive stop to eliminote the
need for torque wrenches or other special
tools.

o First with controlled O-ring compression
Ior c positive seql.

r First with the smoller size connector, in-
stclls with smqller tools.

o Developed hex crimp for improved metcl
to metql contoct.

o First with the 1/4" crimp ring for more con-
tqct qrea cnd strength.

o First F59 with the stroight shcrnk giving
consistent crimp oreo for strength.

o First with the multi-bcrrb shqnk giving
m o r e  c o n t q c t  q r e q  q n d  c o n n e c t i o n
strength.

o First with the qttqched hex crimp Ior quick
cnd ecsy, no-fumble instqllqtion.

Other LRC innovqtions. . .

r The extension connector, Iirst developed
Ior Europe qnd then introduced in the U.S.

o The Security Shield, the first tcrmper-proof
trcp connector.

r The Iirst sealed feed thru connector for
moisture proof performqnce.

r Developed the seoled "F" Iitting to provide
o positive moisture bqrrier.

I  R  C  = L E c r R o N r c s , r N c .
9 0 1  S O U T H  A V E . ,  H O R S E H E A D S .  N - Y .  1 4 8 4 5  P H O T E  6 0 7 - 7 3 9 - 3 8 4 4
AvAltABtt  lN LUR0PI rNRU Ie. l ro S€rr 'ce N v Kle ne N,euwend')x 40. I  2800 Mrch€len B. l8,um

C A N A D A  I N R U  t  r e (  l r o  r n e  I v  a q u , p n e n l  M o n l r e a r  0 u e b e c
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Remember that  people l ike to  turn the sound up
when watching TV, so we've included a 4.5 MHz
sub-carr ier  aura l  generator  which wi l l  a l low you
to modulate the transmitter with not only the
video (1 volt peak to peak typical) source but a
relatively low level (0 dBm) high impedance
audio source (10 K)as wel l .  l f  you want  to  use a
600 ohm audio source to modulate the audio,
f ind a step up (inter-stage) transformer to convert
the 600 ohm audio to 10,000 ohm audio.

The audio source drives a 741 amplif ier and
then a varactor diode (Amperex BB105G) which
FMs the 2N3563 osci l lator operating on 4.5(00)
MHz.  The FMed output  a t  4 .5 MHz is  then ampl i -
f ied in addit ional 2N3563 bi-polar transistors.
What we are doing here is simply creating a 4.5
MHz carr ier  f requency modulated.  This  4.5 MHz
carrier, with audio 'attached', is then combined
wi th the v ideo input  s ignal  (a  baseband s ignal ) .
The audio s ignal  is  combined wi th  the baseband
video through a resist ive network to insure that
the audio runs 20 dB 'down' from the video
carrier. You run the 'audio down' here for the
same reason you do on your CATV system; to
prevent the audio sub-carrier from creating inter-
ference with your video baseband information.
At the input to the Gunnplexer varactor you
should have approximately 1 volt peak-to-peak
baseband video and 0.1 volt RMS audio.

Also note there is a switch at the end of the
audio chain to  a l low you to  swi tch out  the in-
ternal 4.5 MHz sub-carrier generator should you
already have the 4.5 MHz available from a de-
modulator.

Tune up? There is virtual ly none. l f  you fol low
the schematic and the photos here there is very
l i t t le  you can do to  go wrong.  There is  a .9 to  7 pF
trimmer capacitor on the base of the f irst
2N3563. With a frequency counter connected to
the output of the 4.5 MHz sub-carrier generator
(and no modulation present) adjust the tr immer
for 4.500 (you should maintain 1 kHz accuracy
which is 4.499 to 4.501). The only other construc-
t ion adjustment  is  the 1.5 to  20 pF t r immer in  the
output of the last 2N3563. This is a peak for maxi-
mum level adjustment; adjust for highest output
level .  And the 10K pot  on the input  to  the 741?
Simply an audio level  contro l  which i f  you want
to get very technical impacts on the amount of
audio dev iat ion (or  FMing)  of  the aura l  sub-
carrier.

Over on the video modulator side we have two
parts (our init ial circuit in the July 1977 CATJ had
five!); a 500 ohm pot and a capacitor. The pot is a
video modulation level adjustment. We'l l  touch
brief ly here on what you do to adjust i t  properly;
simply set i t  unti l  the received signal looks good,
and then forget i t  as long as the video level to the
modulator stays pretty much the same.

Now yes there are many more circuits that
could be designed into a system l ike this; such
as automatic video level controls, and automatic
aural level controls to insure that the modulation
indexes on both the video and audio stay at or
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below some pre-determined level .  But  each
br ings up the costs  of  the uni t ,  and for  appl i_
cat ions involv ing s imple appl icat ions such as
running the weather  channel  back out  to  the
headend (where the video level stays within fair ly
constant level ranges) such ,automation' is noi
requi red.

Frequency control. Devotees to the Gunnprexer
are wel l  aware that  the Gunnplexer  is  not  un_
condj t ional ly  s tab le as to  operat ing f requency.  In
fact for each one degree of temperatuie change
(C) the frequency moves by 0.350 MHz. tf  thlt
seems l ike a bunch,  remember we are at  10,250
MHz (or  h igher)  and propor t ionai ly  i t  is  not  a t l
that  much.  Now i t  turns out  that  f requency ,dr i f t '

Like To Tinker With Microwave?
Judging from our mail here at GATJ and comments we hear at OATV gatherings there is a considerable amount ofinterest in adapting low-low cost (Gunnplexer) microwave to various app"lications involving CATV systems. since thefirst public operational showing oi the Gunnpiexer equipment at cArA! ccos-77 w" unoirst"nd that approximately800 of the basic Gunnplexer transceivers have been pr6duceo ano snijpeo by manufacturer Microwave Associates.contrary to popular mi+betief the design and opdrationar prooremi-presenteo by 10 or 12119 GHz transmitters andreceivers is no more complex nor complicated than equipment operating at 100 Mi{2. tn taci, uecause the microwavetransmitter and receiver are complete within the Gunnilexer unii inv iot.on worl( you clo is in fact either at baseband(video an-d or audlo) or at the selected lF range (40-50'MHz in ori"h"f. rhis year at cATA's ccos-7g we will have aspecial 'Gunnplexer Room'where operators wtrd wisn to learn more about clnnple"eiie;hn;logy may congregate,exchange practical experience and.talk with people who have already ;Ueen ttrer",. Leading ,p 1,ij eitort will be a fellownamed Bob Richardson who is- in the process oi completing a seveial lrundred page;cu;npieiei ianooook,. This newhandbook describes dozens of Gunnplexer circuits, dtt ouii i ano raJe operational by Richardson, spanning the rangefrom simple motion deteclion systems (great for security at your headerid) to more functional vid'eo lano audio) trans-mission and receiving systems.
lf you are ' into Gunnptexgrg! n9w or plan to be one day.soon, bring your own list of questions and equipment if youwish to ccos-78 on July 16-19.-And plan lo spend someiime it i ine rounnplexer Room' with Richardson and a host ofdesign people from Microwave Associates.

wil l  affect both a transmitter and a receiver by
about the same amount (and in the same upward
or  downward d i rect ion)  i f  both uni ts  are in  about
the same temperature envi ronment .  And i f  they
are not? Wel l ,  that  is  another  one of  those ref ine_
ments we have made since last report ing to you
in July of 1977. However, the AFC (automatic
f requency contro l )  is  a l l  incorporated in to the
receiver  por t ion of  the design;  which s imply
means we let the transmitter move around as i t
wi l l  and then the receiver  runs up and down the
band 'chasing '  the t ransmi t ter .  And that  seems
like as good a place as any to stop this phase of
the report so that we can come back next month
with the operating schematics and construction
techniques requi red for  the receiver .
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Exploding Technology and Competition
Competit ion, they say, is the l ife

blood of progress.
There was plenty of comPetit ion

evident at the April 3Oth/May 3rd NCTA
bash in New Orleans and from our
point of view it was healthy competition.
There were three TVRO antennas on
the site (a 4.5 meter Hughes/Andrew,
a new to the industry 5 meter Micro'
dyne/AFC and the latest all aluminum
USTC 6 meter) providing satell i te sig-
nals to perhaps a dozen different
booths. There was even competit ion
between the satellite owner/operators;
SATCOM ll had CATV tralfic on trans-
ponders 2,4,6,8,10,14 (TrinitY Broad-
casting which began full t ime service
on the 29th), 20,22and 24. And Western
Union had (ASN) CATV traffic on trans-
ponders 1,4,7 and12.

And many of the best minds in the
satellite/TVRO industry were on hand
as well, competing for the attention
ol the convention attendees. But not
all of the best minds were on hand; a
subiect we wil l return to shortlY.

Back three years ago when the Com'
munity Antenna Television Assoc_iatio4
(that's'CATA for the uninformed) hglg
its f irst CGOS (which stands for CATA
Cable Opertor's Seminar) in Oklahoma,
CGOS focused on a then untried and
unproven subject; small earth termi-
nals. lt was at CCOS-76 that the in'
dustry and the world first saw operating
4.5 meter television terminals (a pair
from Prodelin and Andrew) and it was
there that the'smaller-than-9'meter'
subject was first aired and studied. In
a sense, CATA's 1976 CCOS was de-
signed to be competit ive, in a friendly
way, to NCTA's annual bash (held that
year in Dallas). To make CCOS worth
attending, CATA deliberately sought
out subject or topic matters designed
to establish the CATA 'show' as an
important event on the annual cable
calendar.

Last year's CCOS Picked uP where
CCOS-76 left off and it was at CCOS-
77 that the industry first saw operating
low (and low-low) cost microwave. Now
there are two firms producing micro-

wave packages in the under $3,000-
a-channel price range and the firm that
started it all, Microwave Associates,
indicates that upwards of 400 low cost
units have been ordered by the CATV
industry. Not a bad start for a totally
new product concept.

When CATA's incoming President
Ben Campbell f irst asked me what I
was going to do to "top" the small
earth terminal and low cost micro-
wave successes ol past years, I told
him "Don't worry. ..we'l l thlnk of some
thing". That was back in November of
last fall and I felt November was way
too far out in front of CCOS-78 to be
th ink ing about  upstaging ourselves
(or NCTA) with "new technology" for
ccos-78.

In January the pieces began fall ing
together. An off-hand comment made
on the telephone one day during a
conversation between myself and my
favorite "informed RCA source" (Al
Parinello) started the wheels roll ing.
By late in February most of the pieces
were clear in my mind even if not in
place. CATA's CCO978 would be iele
vised, f ive hours per day, live from Okla-
homa's Founlainhead State Park Lodge
to some 400 or more CATV earth termi-
nals from coast to coast and border
to border. RCA's Parinello had promised
to make it all possible at RCA (in de-
fense of Al, he probably thought my
chances of getting the other pieces
together were nil and he was in l itt le
danger of having to fulf i l l  his part!) if
I could round up a transportable uplink
terminal, get it to the Fountainhead
Lodge site and get a signal up to SAT-
coM l.

Now for those who believe uPlink
terminals grow on trees, think again.
.We startod chasing uplink terminals.
RCA had a pair, once, but theY had
sold them off to a friendly Arabic aroup
in 1976. CBS had one for awhile, no-
body knew where it got to. Hughes had
one that went with former Prez Nixon
to China and it was 'stored' in a ware-
house in one of the many Los Angeles
locations of the company. Several

people at Hughes helPed me run it
down, only to find it was scattered in
pieces and boxes and was probably not
repairable for less than $40,000. Ouch'
Our budget was, at the most, a free
room for the engineer that would come
with it and perhaps a couple of K of
bucks to cover getting it shipped into
Oklahoma. We were iust about to throw
in the towel when.another off 'handed
comment to me by friendlY Ed TaYlor
of SSS opened the door again. "Have
you tried to run down the terminal Arle
Zimmerman bought several years ago?"
asked Ed. Now we knew Arie had done
alot of far out things in his l i fe but
owning his own uplink terminal was a
bit wild even for Arie.

The  "Z immerman  Te rm ina l " ,  i t
turned out, is almost exactly what we
needed. Only it is actually owned by
Maclean-Hunter Gable TV Limited, one
of our steller Canadian MSO's. We'l l
skip why they own it, noting it had been
stored in the Detroit area for quite
sometime.

And so there it was. A terminal. re-
quiring two forty foot low boy trailers
to transport, stored in Detroit. Another
friend, Stormy Weathers of USTC,
volunteered to send two cab overs to
Detroit to bring it down to Oklahoma.

As this ls written we are hardly home
f ree yet. Much work remains to be done
to get the terminal to the site, set up
and operating. We have some licensing
hurdles to get over (Compucon wil l
help us prepare the FCC material), and
there is a chance that the 1 kilowatt
klystron in the HPA (high power ampli-
f ier) is 'soft '. That's another word for
not worth much. Sruki Switzer, who
played an important part in talking
Maclean-Hunter into allowing us to use
the terminal for GGOS-78 uplinking,
has been kind enough to provide us
with plenty of advice on getting the
terminal operating. And Tony Bickel,
who is no longer with USTC (by the
way) is going to take the two low boys
of gear and turn them into an operating
uplink site. Doug Rasmussen of Hughes
has volunteered to be standing by with
a replacement HPA if we can't get the
one with the Maclean-Hunter uplink
terminal to fly. lt 's nice to have so
many talented friends out there.

Having found the uplink terminal, and
seemingly now on the way to trans-
mitting five hours per day of the CCOS
seminar sessions l ive and direct to
cable system personnel from coast to
coast on July 17, 18 and 19th, the next
hurdles are more mundane but just as
crit ical. For example, while we had
intended all along to videotape all of
the CCOS sessions this year (on a 3/4
inch format), there is a world of differ-
ence between taping now and editing
later (before anyone sees the final pro-
duct), and, doing it all l ive. Microwave
Associates Board Chairman Dana
Atchley, Jr. had volunteered his son
Dana (l l l) to do the taping. Dana (l l l) has
a lairly efficient and very compact
mobile production van which he hauls
all over the United States each year
doing contract video work on a one-
man show scale. Dana (l l l) had planned
to bring a couple of Colorado cable
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operators with him to man the video
gear. Now suddenly we need everything
from special effects equipment to page
memory storage. A sl ide chain wouldn't
be a bad idea, not to mention having
someone on hand who knows how to
produce 15  hours  o f  p rogramming( ! ) .
Suddenly I  have a much deeper under-
standing of the problems faced by the
networks when they try to cover the
olympics. l f  there are any video pro
duction people out there who want to
part icipate in this latest grand experi-
ment of the cable industry, I 'd l ike to
hear from you. There's no money (ex-
cept your own) involved in what needs
to be done. .  .and we can't  even f ind a
place for you to stay at Fountainhead
Lodge (that 's been sold out for months
although 25 minute-away Arrowhead
Lodge does have a few accommo-
dations left).

What we plan to do is this. Possibly
on transponder 22 (we're st i l l  working
on which one at this point) start ing at 9
AM on Monday Ju ly  17 th  we ' l l  be  on
wi th  the  morn ing  techn ica l /manage.
m e n t  s e s s i o n  f r o m  F o u n t a i n h e a d
Lodge.  l t  w i l l  run  un t i l  12 :30  in  50
minute  segments .  A t  9 :50 ,  10 :50 ,  and
11:50  we ' l l  have ten  minu te  b reaks
dur ing  wh ich  you w i l l  be  en ter ta ined
and in fo rmed by  some o f  the  indus t ry
supp l ie rs  who are  'donat ing  money to
CATA' to help defray the costs of this
exper iment ;  and in  re tu rn  fo r  wh ich
they  are  ge t t ing  ten  minu tes  t ime to  te l l
you about what i t  is they do for you. At
12 :30  the  ' l i ve  sess ion '  w i l l  be  over  and
we ' l l  run  un t i l  ' 12 :50  w i th  in te rv iews
(both l ive and on tape) from CCOS. The
interviews promise to be kind of dif-
ferent because they wil l  be with cable
operators and cable people who are on
site at CCOS. The topic or theme of the
in te rv iews w i l l  be  a  comple te  surpr ise
to everyone, myself included. From
12:50 to  1  there  w i l l  be  another  o f  our
ten  minu te  ' commerc ia l  b reaks '  and
then f rom 1  to  1 :50  we ' l l  run  a  spec ia l
v ideo tape dea l ing  w i th  some top ic  tha t
requ i res  spec ia l  camera  work  tha t
s imp ly  cannot  be  hand led  l i ve  by  our
crew. As an example of what type of
format we are going to work with here,
one o f  the  taped sess ions  w i l l  dea l  w i th
des ign  techn iques  (and t roub le  shoot -
ing) of TVRO receivers. l f  you are on the
rece iv ing  end o f  th is ,  you ' l l  ge t  in to  the
very innards of TVRO receivers on your
2' l  inch screen and see things you've
never seen before.

And then,  i f  the  Lord  is  w i l l i ng  and
the creeks don't  r ise, we' l l  be back
again on Tuesday and Wednesday (the
18th  and 19 th)  w i th  another  fu l l  f i ve
hours of brand new CCOS seminar
top ics .

Now way back early in this column I
noted that 'many of the best minds' in
the satel l i te/TVRO area were on hand in
New Orleans. To be more precise,
many were, some were not. And many
that were there didn't  get the chance to
speak or teach their special i ty to the
assembled throng. We'l l  make the best
possible use of the television (and
satel l i te) medium to overcome that
deficiency at CCOS.

For example, a gentleman named
Rod Whee ler  i s  coming down f rom
Whi tehorse  in  the  Canad ian  Yukon
Terri tory to tel l  (and i l lustrate) how he
went  about  bu i ld ing  (and ge t t ing  a
l icense for! l !)  the f irst privately owned
and operated TVRO in Canada. Unti l
you 've  seen a  4 .5  meter  homebu i l t
an tenna nes t led  a long s ide  a  30  foo t
square log cabin in the Canadian north.
land, you haven't seen i t  al l .

Another very bright young man f rom
England,  S teve  B i rk i l l ,  i s  coming over
to  exp la in  how he se t  ou t  to  des ign  and
bu i ld  no t  on ly  h is  own te rmina l  an-
tennas  bu t  h is  own GaAs-FET LNAs
and threshold extension receivers for
recept ion  o f  In te lsa t  and Russ ian
Sta ts ionar  s igna ls .

Howard Hubbard, the man behind the
new Microdyne/AFC 5 meter two piece
fiberglass TVRO antenna (see 'Show

Repor t '  th is  i ssue)  w i l l  be  teach ing  and
exp la in ing  th ings  about  TVRO antenna
des ign  and ins ta l la t ion  you w i l l  never
get  in  a  b ig  convent ion  se t t ing .

And these are but teaser samoles of
the most informative 15 hours you can
poss ib ly  imag ine .  Through the  good
cooperation of Bob Titsch of Cable-
v is ion ,  there  w i l l  be  fu l l  schedu les  fo r
the CCOS-78 "telecasting days" ap.
pear ing  in  the  la te  June and ear ly  Ju ly
issues  o f  Cab lev is ion .  A l l  o f  wh ich  says
that i f  you wanted to attend CCOS-78
th is  year  bu t  cou ldn ' t  ge t  in to  the
faci l i ty because we ran out of space
ear ly ,  o r  s imp ly  because Ok lahoma is  a
long ways  to  go  in  ho t  Ju ly ,  cons ider

the  a l te rna t ive .  Get  yourse l f  in  f ron t  o f
a TV set at the closest CATV system
that  has  a  TVRO termina l  on  Ju ly  17 th ,
18 th  and 19 th .  Put  a  s ix  pack  o f  your
favorite on ice, get comfortable and be
prepared to learn and share in the
greatest learning experience the CATV
indus t ry  has  ever  a t tempted.  You might
even want to videotape some or al l  of
the program (heck no, i t  is not going to
be copyr igh ted ! ) fo r  la te r  s tudy .

Oh yes ,  ius t  to  pu t  the  f ros t ing  on  the
cake, we are now working on selt ing up
a twenty meter 'ham' (amateur) radio
stat ion at the seminar this year. So
what?  Wel l ,  i f  we ge t  a l l  o f  the  p ieces
put  together  you w i l l  be  ab le  to  s i t  in  E l
Cajon or wherever and through a local
ham operator (who operates on twenty
meters )  send ques t ions  f  rom your
off ice back to CCOS-78 l ive and in real
t ime so  your  ques t ions  can be  pre-
sented  to  the  fe l lows conduct ing  the
seminar. l f  you are a ham or have one in
your  fac i l i t y ,  be  th ink ing  about  how you
can p lug  in to  th is  na t ionwide  two-way
network .  And watch  the  la te  June and
ear ly  Ju ly  i ssues  o f  Cab lev is ion  fo r
more detai ls in this area.

A f inal personal note to incoming
CATA President Ben Campbell .  "Ben,
please don't  ask me what we are going lo
do to top this in 1979. I  think next year
we'l l  just hold a quiet l i t t le family gather-
ing in my back yard and let everyone
else stay home and part icipate via satel-
l i te. l t  wi l l  probably take me unti l  July of
1979 to recover from this one!".
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TETHru[41 TOPITs
What MIGHT Be Done About Fines

"l got the February CATJ yesterday.
I skimmed through i t  and was quite
interested in what You had to say in
your editorial.  What came through to
me, but was not Printed there, is that
NCTA is not al l  that good at the job

that they have chosen to do for the
industry. I  have had this feel ing for
some t ime.  A t  one Po in t  when I  was
being pressured bY Bob Schmidt to
join NCTA, al l  that came through was
that they were nothing more than a big
chowder and marching society. Then
I did the sensible thing and loined CATA.

" l  th ink  tha t  i t  i s  t ime fo r  CATA to
take the lead and make some proposecl
changes to insure that we get a fair
shake for a change. I  would suggest
the  fo l low ing :

1) Ask for a new change in procedures
to accompany the implementation
of the fines and lorfeitures. Evi-
dently the f ines and forfeitures
are here to stay. Let the FCC have
the i r  day .  Te l l  them,  in fo rmal lY ,
that CATA wil l  not contest the
new f ines and forfeitures i f  they
wi l l  imp lement  the  changes tha t
we ask for. There are some Points
wh ich  we w i l l  suggest  tha t  I  am
sure  tha t  theY w i l l  l i ke .

2) Formally ask to be able to review
the new rules and regulat ions
which  w i l l  imPlement  the  f ines
and forfeitures. I  do not think
that we should ask for a lot of
changes in  th is  a rea  i t  i t  i s  a t  a l l
oossible. We should ask for a
few changes, and among them
should be the requirement that
any charge that is made bY the
FCG, or any other Person, or
organization, must be made in
writ ing and sent bY registered
mail  to the FCC and the Person'
or organization, that the charge
is being made against.

What happens next is not too
impor tan t .  Poss ib lY  You might
l ike to cal l  out the exact proceclure
tha t  w i l l  be  fo l lowed.  Th is  cou ld
cover such things as interrogatories,
schedu l ing  o f  hear ings ,  con t i -
nuances, etc. I  am sure that Eftros
wil l  have some great ideas in this
area. The most important i tem is
that al l  of the hearings with re'
spect to anY f ine, or forfeiture,
must be held in the community
where the infraction occurs. Give
in on some of the other things
tha t  you  w i l l  ask  fo r ,  bu t  no t  th is
one.
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3) Ask for a comPlete review of the
present Rules and Regulat ions.
Here again this is a must. You
can probably come uP with some
reason for the review, but here
are the ones that I  thought of.
A .  W i t h  e q u i t a b l e  R u l e s  a n d

Regu la t ions ,  the  amount  o f
in f rac t ions  w i l l  be  min imized,
and the costs involved wil l
be  kept  to  a  min imum.  The
present Rules are not structured
to be either equitable or econo-
mical to administer.

B .  The Present  Ru les  are  h igh lY
b iased aga ins t  cab le .  TheY
were the ones that the broad-
casters had Put uP in 1972 to
hinder cable TV growth. History
and practice have Proven that
this amount of caution was
n o t  w a r r a n t e d .  T h e  R u l e s
should be changed to repre-
sent a Practical approach to
real world condit ions.

C.  The Cour t  has  recogn ized
that the Rules must be changed,
and have mandated that the
FCC make such changes. Now
is the apProPriate t ime to imPle-
ment such changes.

4) Ask for a change to the Commis-
sion Rules and Regulat ions that
will provide for a nondiscriminatory
orocedure to make changes to the
Rules  and Regu la t ions  wh ich  w i l l
be subiect to the f ines and forfei-
tures. The Present Rules were
made in such a way that i t  ei ther
d isc r im ina ted  aga ins t ,  o r  insured
that, the small  cable TV oPerator
could not participate In the formu'
lat ion of the Rules. The Present
set of Rules represents a com'
gromise between the large cable
TV operator, MSO's, NCTA and
the broadcasters. Suggest that
the cable TV segment of the FCC
respons ib i l i tY  be  admin is te red
in the fol lowing waY:
A. Al l  systems having a Cert i f i '

cate of ComPliance wil l  be
issued new ones. The new
o n e s  w i l l  e x p i r e  w i t h  t h e
franchise, but must have some
sort of val idation each Year
unti l  the franchise exPirat ion.
This can be in the form ot a
stamD that is aff ixed to the
cert i f icate.

B. Al l  cable TV operators wil l
be charged a f lat fee each Year
at the t ime that the form 325

or  326 is  f  i l ed .  Th is  w i l l  be  the
mechanism that tr iggers the
FCC to send the new val idation
stamp. The fee should be, I
would guess, about $40.00.

C. Al l  cable TV oPerators having
a  v a l i d a t e d  C e r t i f i c a t e  o t
compl iance w i l l  in i t ia l lY  be  sent
a uD-to-date set of Rules and
Regu la t ions .  For  an  add i t iona l
charge of, say $5.00, an operator
having a val id Cert i f icate may
purchase an uP{o'date rePlace'
ment set of Rules and Regu'
la t ions .

D. The operator with the val id
Cert i f icate wil l  automatical lY
receive al l  Notices from the
FCC that have to do with the
admin is t ra t ion  o f  cab le  TV
m a t t e r s .  T h i s  i n c l u d e s  a l l
ru lemak ings .

E. For a f lat fee, saY $10.00, anY
operator having a val id Cert i f i -
cate may receive, in a t imely
manner, al l  of the comments
submitted on any given Pro-
posed rulemaking or Procedure
cnange.

F. Change the rules so that onlY
one set of comments is neces'
sary for any submittal.

G. For a f lat fee, say $10.00, an
ooerator with a val id Cert i f icate
may receive a coPY of al l  the
reply comments.

H. As part of the $40.00 fee, al l
operators with a val id Cert i f i '
cate wil l  receive copies of al l
such  documents  as  OPin ions
and Orders, etc.,  automatical lY.

l .  As oart of the $40.00 tee the
o p e r a t o r  w i l l  a u t o m a t i c a l l Y
receive sheets to update his
set of Rules and Regulat ions.
The new Rules and Regulat ions
wil l  become effect ive ten days
after the date that the update
sheets are Postmarked. l t  wi l l
be easy enough to Print each
update sheet so that i t  is folded
wi th  the  new ru le  on  the  ins ide ,
and the address and Postmark
on the other, or outside.

"There aro some other changes that
might be good to have. Now is the t ime
to ask for them. One that might be good
is to get the FCC to adopt some sort
of system that would insure that any
mail  that was not answered within ten
calendar days would be given a f i le
number that would be put on a acknow'
ledgement letter and a date would be

40



given when the complete answer would
be forthcoming.

"Now would be the time to have the
500 limitation raised to 1,000, and we
should ask that the l imitation area of'1,000 to 3,500 be investigated with
the object of raising the l imitation to
that f igure.

"We should ask for the sports black-
out to be l ifted."All of the tosting r€qulrernonts should
be changed to equipment/system de-
sign requirements. All systems below
3,500, and above '1,000, would be ex-
empted from system testing if a pro-
gram of updating, or modifying in-
stalled equipment to better than origi-
nal published standards is maintained
so that all system components (active)
are updated, or modified, at least once
each, say twenty four months. Sys-
tems below 1,000 would be completely
exompted from required system test-
ing lf the system design criteria and
the equipment  insta l led would,  on
paper, provide performance in excess
of the stated design standards in the
Rules and Regulations. Systems with
more than 3,500 subs must effect com-
plete system testing as shown in the
Rules and Regulations, unless they
have a modif ication/update program.

"Slnce it is not such a good idea to
make everything on a one way basis,
why not suggest that they modify the
form 325, or 326 to contain a section
which indicates which of the programs
contained in the previous paragraph
is being followed. You might even

suggest that the person fi l l ing out the
form certify that the indicated program
is, in fact, being followed as required."One last chango that you might
work for is to have any signal which
is taken off the satell i te, AND lS pAlD
FOR, OR IS OF A SPECIALTY STATION
OR NETWORK ( th is  would inctude
CBN, SlN, Canadian stations from
ANIK, and ones l ike WTCG and KTVU,
etc.) be authorized wlthout a change
to a Certlllcate as long as there was
an agreement with the broadcaster. I
do not have HBO, but the guy (Mission)
across the street does. They get about
$8.00 for it. I think that I would have
a better package for my customers
with something l ike HTN and KTVU and
WTCG. I could give them two pay chan-
nels for about $5.00 per month. I might
even get as good a penetration as the
system in Maine. (l have a captive
audience with 93% penetration and
just over 700 customers and growing
at the rate of 150-200 per year.)

"The FCC is going to be asking for
the world with the fines and forfei-
tures; let's us ask for the world also
with a good sweeping program like
the one that I have given here. The FGC
has already asked for what they wanted,
and now they have it. lt is reasonable
to tell them, OK, we'l l go along with
the fines and forfeitures, but you have
to give us something in return."You asked for support and what we
should do to take the lead and not leave
it up to someone else. Let's not leave
this one up to the chowder and march-

ing boys, they botched things up for
us in the past, do not let them do i t
aga in . "

Jonathan Lippit t
Signal Master
San Diego, Ca.92108

Ol all of your excellent thoughts and
suggesllons, the'one lhat really makes
superb sense ls the sectlon deallng
wlth the FCG maklng avallable, as part
ot the annual CAC valldatlon process,
coples of all CATV rules and updates
and proposed changes to ALL system
operators. The usual FCC copout ls ..the
notlces and rules are published In the
Federal Reglster". Whlch ls no answer
for people who don't subscrlbe, and
even lf you do, the porcentage of CATV
materlal thoreln ls very small. We know
ONE cable operator who does subscrlbe,
and he asslgns a gal 2 hours per day to
go through the Reglster lust to plck out
the CATV related materlal. Very lew of
us have that kind of tlma avallable. How.
eyer for your suggestlons to work wll!
requlre masslve support from the cable
Industry. What say fellows. . .ls lt worth
llghtlng for?!

New FM Atlas Ayallable

Anyone who has ever attempted to
make any sense out of the over 4,000
FM broadcasting stations scattered
throughout North America has prob-
ably come to the frustrat ing decision
that nobody real ly publ ishes a use.
ful guide to FM statlons, their operating
condit ions and what type of material

I
I FOR USE IN THE CABLE TELEVISION INDUSTRY

O HIGH QUALITY O LOW COST O CATV MICROWAVE EQUIPMENT
O LOW POWER SYSTEMS FOR UNDER $3OOO.  O ANTENNA

M O U N T E D  R F  H E A D S  .  F O R  S H O R T  A N D  L O N G  H A U L  U S E
AVAILABLE lN THE 10-13, 14-15 GHz FREeuENcy BANDS

Sarre{
UNDER $3,000

LOW POWER
SYSTEMS

I NTERNATIONAL M ICROWAVE CORPORATION
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FOR SALE-Texscan Spectrum Analy-
zers Model  VSM-1 wi th TBG-12.
Used one season. Special low prices.
Sold in lots or singles. Box 5-32978,
c/o CATJ, 4209 N.W. 23rd, Suite 106,
Okla.  Ci ty ,  OK 73107

SYSTEM MANAGER
SYSTEM ENGINEER
MARKETING PERSONNEL
TECHNICIANS
Chal lenging posi t ions avai lable in
many areas of the United States

Experience in CATV desired
PHOENIX COMMUNICATIONS

CORPORATION
is looking for qualif ied individuals for
the above posil ions. We are a rapidly
expanding corporation in the Cable
TV industry offering l iberal benefits
and opportunity for advancement.
lnterested? Please send resume and
salary requirements to-
PHOENIX COMMUNICATIONS COR.
PORATION
50 WASHINGTON STREET
sutTE 1100
SOUTH NORWALK, CT 06854
Att: Director of Personnel

CHIEF TECHNICIAN WANTED
MSO needs chief technician with hands
on experience, capable of assuming
complete technical  responsib i l i ty  of
aporoximately 180 miles of planl and
two TVRO's. Thorough knowledge of
headend and system design necessary.
lf you quali ly, you wil l be working with
an elite group.
Contact: Dan Tennant

217 Fairmont Avenue
P.O. Box 907
Fairmont, WV 26554
(304) 366-2880

is also
at the
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they program. This becomes even more
of a problem when you are faced with
preparing the necessary 'log-list' of
FM stations required by the U.S. Copy-
right Off ice.

Well, help ls on tho way. The brand
new Fifth Edition of the FM Atlas is
now out and at a mere $3.95 per copy
it is a fantastic bargain; perhaps even
a steal. Editor Bruce F. Elving is "Mr.

FM Radio" in North America and he
knows what to put into a convenient
(8-1/2 by 5-9/16 inch) manual to make
life easier lor those of us who wonder
things l ike:

1) Where are all of the FM stations
around here,

2) Which stations operate with verti-
cal and horizontal polarization,

3)  Which stat ions program thei r
67 kHz sub carrier (and with what
type of material)

4) What type of programming for-
mat do the stations employ

5) What is the coverage radius of
the station

and much, much more. Dr. Elving (he
has a Ph.D. in Communications from
Syracuse University) has made it his
lifetime work to know more about FM
broadcasting stations than perhaps
any other individual in the world today.
His'FM Atlas' is the latest in a series of
highly recommended reference books
and between the maps, charls and
tables you can't help but have at your
fingertips everything you wil l prob-
ably ever need to know about FM broad-
casters in North America Recommended
for everyone, the price is $3.95 post-
paid from Fhl Atlas Publlshlng Company,
P.O. Box 24, Adolph, Mlnnosota 55701.

Right On The Mark
"With reference to your cover on the

March CATJ, the only thing 'un-natural'

about the piece of cable is that it is 50
ohm; which could be a wise technic ian
insta l l ing a communicat ions antenna
on a CATV tower."

B.W. Hughes,  Jr .
Sales Manager, Comm. Prods.
Util i ty Tool Corporation
Gromwel l ,  Ct .06416

The March issue fealured a Piece of
aluminum jackoted cable, center con'
ductor bared, and a 'filing job' to smooih
olf the rough edges of the center con'
ductor preparatory to putting on a titting.
We asked the question 'what is un-
natural about this piece of cable'. Mr.
Hughes is dead on the mark; it is 50 ohm
cable. He's also right about the appli '
calion of the cable; it was intended for
installation of a VHF twoway anlenna, on
a CATV tower. Mr. Hughes' company is a
well known supplier of cable preparation
tools.

Some System
European CATV (often owned and

bperated by an agency of the federal
government  in  European countr ies)
recently got a big boost when Vienna,
Austria announced that it was award'
ing a six year contract (starting in 1979)
to Phi l ips to construct  a massive
450,000 housing unit CATV system.
The new system, potentially one of

the largest in the world, wil l provide
18 channel capacity with two Austrian,
three from West Germany and one
from ltaly or Switzerland.

An Additional Caribbean Outlet
A new channel two outlet is due on

the air shortly from Santo Domingo in
the Dominican Republic. The 90 kW
ERP station is RCA color equipped,
wil l broadcast from a 200 foot tower
at an elevated site. Coverage is pro'
jected to include an area west into
Haiti and east to the Mayaguez region
in western Puerto Rico.

Non-Cable Trivia
While the Government Printing Of-

fice release of the 1979 (fiscal year)
Federal Budget wil l never make the
best seller l ist, there are a few interest-
ing l ines in the budget which may give
you food for thought.

For example, close to home:
1) The FCC'S prolocted budgel is to

be $67,035,000 (up about 9.1 %
from 1978);

2) The CPB (PBS) federal subsldy
will be $120,200,000 (they will seek
$1 52,000,000 f or 1 980);

3) Board for lnternatlonal Broad.
castlng, $85,180,000 (up about
13% over 1978);

4 )  I n t o r n a t l o n a l  C o m m u n l c a t l o n
Agoncy, $75,111,000 for broad-
casting affairs (up some 6% over
1978).

The Board for International Broad-
casting, and, the International Com-
munication Agency may not ring a
bell with you. 'BlB' is the agency that
operates Radio Free Europe and Radio
Liberty while IGA is the group that
operates the broadcasting affairs of
the U.S. Inlormation Agency (USIA).
Combined they wil l spend $160,291,000
of U.S. taxpayer's money to carry the
'American message overseas; or some
$8,000,000 (5.5%) more than the CPB/
PBS programmers wil l receive from the
treasury to provide non-commercial
television here In the United States.

The numbers say something about
the sense of priorit ies one finds in the
ever growing federal budget. An in-
teresting example of how the Board for
International Broadcasting spends U.S.
taxpayer money to operate Radio Free
Europe and Radio Liberty is found in
the announcement of January 27th by
an of  f  ic ia l  o f  the U.S.  sponsored
stations, Tony Shub. Shub has offered
'communist officials fairness doctrine
free alr t lme' on the two stations as an
'alternative to intentional signal iam-
ming by communist regimes behind
the i ron cur ta in ' .  Shub cal ls  h is  of fer 'a
civll lzed alternatlve to jamming'. What
an interesting way to spend $85,180,000
in the next f iscal year; providing the
kilowatts for communist officials to
talk back into their own countries on
radio station facil i t ies designed and
operated as a means of getting 'alter-

nate views' to the population of the
Soviet-block nations. Such creative use
of taxpayer funds should be rewarded
in 1980 by another 13% budget in'
crease!
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TRIPLECROWN ELECTRONICS, INC. #
Presents 'ri,4

HEAD.END ELECTRONICSFOR YOU IN I 978 #,.�

oCO-CHANNEL ELIMINATOR. .
interference suppressor for $250
Money back guarantee.

rTV CHANNEL MODULATOR.
TV ChannelSub-band thru UHF.

oNON-DUPLICATION IF SWITCHER. . .any 6
channels to any 6 outputs. . .switch on contact
(sink .1mA at + 5V) for remote control interface.

oPHASE LOCK CONTROLLED CONVERTER. . .
accepts IF and converts to desired channel locked
to reference signal.

THE MAINSTAY

SIGNAL PROCESSIOR.MODEL TSP
Our full product range includes:

.SMALL SYSTEiI TRUNK AIIPLTFIENS

. APARTMENT AIIPLIFIER9

.LINEEXTENDERS

. FEED FORWARD AilPLtFtERs

oNOTE: We also have a new SIGNAL
SOURCE for  sys tems s imu lanon,
composite tripl€ beat tests. or just plain
X-tal controlled marker. . .$4500 buys
36 channels.

.rack mounted
that works. . .

.to IF or to any
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Write or call:

42 Raclne Road, Rexdale, Ontarlo mgW 2Zg
Telephone (af 6) 743-14El

Presents

NEWADDITIONS

L O W C O S T . . .
SIGNAL LEVEL METERS

DT.9R
The DT-9R is an improved version of the DT-
series introduced five years ago. It 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 channels 2 and 13 is
normally two weeks. $ 159

LM-I3
The LM-13 is an installer-middle tech type meter.
Its 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 carrier you wish to m€asure.
A leather carrying case is available. $225

LM_13
I

MID STATE C(IMMUNICATIONS INC.
I74 S. FIRSTAVE., BEECH GROVE, IND.

3t7-787-9426
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TVRO STATS-June
Now showing up in our monthly tabu'

lation here of TVRO growth statistics
is the first indication that systems
are now planning for the eventual
(summer of 1978) start up of alternate
independent  broadcast  s ignals v ia
satell i te. During the month of April two
systems requested KTVU (Oakland)
and WGN (Chicago) for satell i te deli-
very; the f irst such application.

With the FCC no longer requiring
that TVRO applicants l ist each and
every satell i te delivered signal they
plan to carry on the applications, and
more and more applicants l isting only
one or two of the actual services they
intend to carry, the long term future of
the accuracy of this portion of our
monthly statistical analysis is not
good. Under the present FCC concept,
your application need only l ist one
satell i te delivered signal; when your
TVRO is granted a CP/license, you are
author ized to add other  sate l l i te
delivered signals at wil l provided only
that you are entit led to those additional

signals under signal carriage rules and
have a valid contract with the common
carrier/program supplier. No f urther
FCC notif ication is required.

This 'relaxation' of the paperwork
burden is certainly good for CATV, but
it makes accurate statistics almost
imposslble i l there are no further re-
porting requirements. This area im-
pacted by this rul€ change is that
portion of the statistics box which l lsts
the number of applicants for specific
services available by satell l te. The
remainder of the data continues, as lt
has been, accuratg to FGC records.

$1,000 Home Termlnals? Hughes.
The Electron Dynamics Division of

Hughes Aircraft has been awarded a
$146,000 "developmental contract" by
NASA'S Goddard Space Flight Center
to develop working proto-type 12 GHz
receiving systems for "home use". The
contract calls for Hughes to develop
a receiver with a 4 dB noise figure that

can be uti l ized with 12 GHz family
satell i tes planned for launching in the
1980's time frame with receiving an-
tennas as small as 1 meter in size.

According to Goddard, the primary
use of the new 12 GHz "low cost" re-
ceiver package will be for public service
applications in schools and hospitals;
although some "cpmmercial" applica-
t ions are envis ioned,  inc luding l ink ing
motel ,  hote l  and publ ic  gather ing
spots together via satell i te communi-
cation networks. The $1,000 price tag
is a design criteria for receivers pro-
duced in 1,000 quantit ites per annum.

The primary impact of this program
is felt to be in areas where Japan is
expected to offer both satell i te relay
systems and low cost receiving termi-
nals, based upon experiments now
under way with their recently launched
BSE (experimental) satell i te. Hughes
has been a major supplier of the satel-
l i tes themselves on a world wide basis,
but the general feeling is that when
the next generation of (12 GHz down-
link) satell i tes becomes feasible that
they wil l require very large quantit ies
oI  inexpensive downl ink terminals
for an ever expanding world market.

Game Plan For Canadian TVRO Service?
A "firm" proposal for inaugeration

of satell i te program delivery service to
Canadian CATV systems,  v ia the
domestic ANIK satell i te system, is
nearing final approval by the various
groups involved.

Under the proposal seven channels
of service would be offered to Canadian
CATV syStems, probably on Canada's
ANIK-ll bird (109 degrees west longi-
tude). The signals involved would be
Detroit 's WJBK (channel 2, CBS), WWJ
(channel 4, NBC) and WXYZ (channel 7,
ABC), plus educational WTVS (channel
56); a Canadian CTV Network signal
from either Toronto or Ottawa, a
Canadian educational station (f rom
either Toronto or Ottawa), and a cable
publ ic  serv ice channel  or ig inat ing
f rom Ottawa and carrying (among other
things) the House of Commons live,
gavel to gavel.

One of the obstructions to Ganadian
CATV systems uti l izing satell i te deli-
vered signals in the past has been the
restriction by the Ganadian Telesat
Corporation (owner and operator of
the ANIK series birds and operator of
the space communications network
in Canada) that all earth receiving
terminals must bs owned and operated
by Telesat. Under the newly devised
program Telesat wil l allow private
terminals in Canada to uti l ize the Tele-
sat ANIK signals, and a Canadian CATV
system carrying all seven of the pro-
posed channels of service would pay
90 cenls per subscriber per month for
the service.

The uplink service for the Detroit
area off-air U.S. signals would be
handled from the Canadian side of
the border near Windsor. Not all chan-
nels of seryice would be available at
the outset of the service (the public
service channel with gavel to gavel

CATV TVRO STATISTICS-MAY, 1 978

Feb. 1978 Mar. '1978 Apri l  1978Applicatlons FlledlFCC
1) l l  meter
2) 10 meter
3) 6 meter
4) 5 meter
5) 4.5 meter
Total Apps
Gost Max.
Cost Min.
Avg. Cost
Channels Requested
Average Channels
Requesting WTCG
Requesting CBN
Requesting HBO
Requesting MSGE
Requesting SHOWTIME
Avg. Cost Per Channel
TVRO's LicensedlFCO

$56,500 $145,000
19,935 20,250
36,90'1 37,942

88 132
2.6 2.93
23 29
26 37
21 33
7 1 9
7 5

0
1

1 0
20
1 7
48

0
2

1 0
1 7
1 7
46

0
0

1 2
1 4
8

34
$78,050
21,555
36,289

147
3.06

36
33

. 3 8
1 9
6

$1 1,859
27

$14,192
48

$12,949
39

Note: Data compiled from FCC sources, adjusts forward one month with each
issue.
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coverage of the House of Commons
is  exoec ted  to  be  the  f i rs t  channe l
ava i lab le ) ,  a l though some are  fo re-
casting service could begin on the f irst
channe l  o r  channe ls  as  ear ly  as  ear ly
September  o f  th is  fa l l .

Many U.S.  f i rms,  an t ic ipa t ing  th is
re laxa t ion  o f  sa te l l i te  s igna l  useage by
Canad ian  au thor i t ies ,  have recent ly
es tab l i shed Canad ian  representa t ives
and ou t le ts  fo r  the i r  TVRO equ ipment
and services.

Trinity Up

Tr in i ty  Broadcas t ing ,  l i censee o f
channel 40 KTBN in Cornona, Cali fornia
began fu l l  t ime ( re l ig ious)  p rogramming
on SATCOM transponder 14 on Satur-
day  Apr i l  29 th .  Tr in i ty  made a  decs ion
jus t  p r io r  to  inaugera t ing  serv ice  on
SATCOM l l  tha t  i t  wou ld  o rov ide  fu l l -
t ime (24 hours per day most days)
serv ice .  Because Tr in i ty ' s  feed is  a
ful l  broadcast service feed ( identical
to that telecast on channel 40 over the
southern  Ca l i fo rn ia  a rea) ,  th is  i s  the
f i rs t  re l ig ious  'b roadcas t  s igna l '  ava i l -
ab le  to  CATV feeds  v ia  sa te l l i te .  Un-
l i ke  the  present  PTL feed or  the  CBN
feed,  wh ich  are  no t  s imu l taneous ly
broadcas t  over  te lev is ion  s ta t ions ,
CATV systems carrying KTBN must
have a CAC for such carr iage i f  they
have more than 999 subscribers. Sys-
tems w i th  fewer  than 1 ,000 subscr ibers
need no CAC to add KTBN service.

And,  because the  Tr in i ty  feed is  a
broadcast service, this becomes the
f i rs t  re l ig ious  programmed sa te l l i te
d is t r ibu ted  s igna l  wh ich  qua l i f ies  as
i t  s tands  fo r  re -d is t r ibu t ion  v ia  te r -
restr ial translators establ ished with
satel l i te feeds. There were numerous
rumors  o f  such t rans la to r  f  i l i ngs  be ing
prepared for f i l ing to the FCC as CATJ
went  to  o ress .

Moving Day On Schedule

The "grea t  move" ,  swapp ing  a l l
CATV service from RCA's SATCOM
ll to RCA's SATCOM I bird was, as
CATJ went to press in mid May, on
schedu le  fo r  the  la t te r  por t ion  o f  May.
Af te r  the  move the  fo l low ing  t rans-
ponder  l ine-up  w i l l  be  in  e f fec t  on
SATCOM I:

Transponder Service
Number

2 PTL
4 broken-no service
6 WTCG/WTBN (-)
8 CBN

10 SHOWTIME (west,
mounta in )

12 SHOWTIME (east, central)
14  KTBN (Tr in i ty )
16  FANFARE ( . . )
1 8  H r N ( K T V U ) ( ' . . )
20  Mad ison Square  Garden

Events
22 HBO (west, mountain)
24 HBO (east, central)

And the  exp lanat ions .  . -Super  17 's
cal l  letters, WTCG for many years, are
schedu led  fo r  a  change to  WTBN soon,
perhaps  in  June.  .  - -FANFARE (Houston
based regional movie and sports pay
service) scheduled to begin operation
June f i rs t .  * * * -Home Theater  Network
(see CATJ for February 1978) now
schedu led  to  beg in  serv ice  Ju ly  4 ;  San
Francisco/Oakland KTVU (independent
s ta t ion)  schedu led  to  beg in  serv ice
August  f  i r s t .

Et Tu Ku?

Wi th  more  and more  in te res t  in
smal le r  and smal le r  te rmina ls  fo r  v ideo
recept ion  th is  migh t  be  an  appropr ia te
t ime to  pu t  to  res t  the  var ious  rumors
f loa t ing  about  concern ing  how the  nex t

g e n e r a t i o n  o f  K u  ( 1 1 . 1 2  G H z  d o w n l i n k )
band sa te l l i tes  may impact  upon the
termina l  scene.

As  demonst ra t ions  are  showing and
cont inue to  show,  the  ' f loor '  fo r  cos t
e f fec t i ve  te rmina ls  fo r  the  4  GHz down-
l ink  band has  probab ly  no t  ye t  been
reached.  As  Coop 's  Cab le  Co lumn
reported here in May, ten foot termi-
na ls  in  35  dBw or  be t te r  E lRp foo tpr in ts
are  very  capab le  o f  p roduc ing  v ideo
s igna l  to  no ise  ra t ios  in  excess  o f  4g
dB when mated w i th  a  qua l i t y  LNA.  In
37 dBw foo tpr in t  a reas  smal le r  an ten-
nas ,  perhaps  down to  6  foo t  in  s ize  (1 .g
meters  approx imate ly )  w i l l  a lso  work  in
the  48  dB v ideo s igna l  to  no ise  reg ion
prov ided the  LNA is  a  qua l i t y  un i t .

A good quesl ion is simply ,how low
can i t  go?" There is no f irm answer unti l
we see how much be t te r  LNA manu-
f  ac tu rers  can make the  low no ise
ampl i f ie rs ,  and,  how soon new PLL
(phase lock  loop)  rece iver  techno logy
matures .  l t  does  seem reasonab le  how-
ever to forecast that within 35-37 dBw
footpr in ts  tha t  6  foo t  an tennas w i th
qua l i t y  LNAs w i l l  p roduce no ise  f ree
s igna ls  under  most  cond i t ions  o f  no
objecl ionable terrestr ial inlerference.
Beyond tha t  6  foo t  leve l ,  on ly  t ime w i l l
t e l l .

T ime is  on  the  s ide  o f  the  nex t  h igher
sa te l l i te  downl ink  band;  o r  Ku band
which  has  downl ink  channe ls  in  the
h igh  11  and low 12GHz reg ion .

The b ig  unkown about  Ku band is
what  percentage o f  the  t ime w i l l  ra in
a t tenuat ion  w ipe  ou t  the  sa te l l i te  to
ear th  pa th?  Ra in  losses  o f  12-18  dB are
not  uncommon in  tha t  f requency  range
in  heavy  downpours  fo r  jus t  a  one to
two mi le  pa th .  Even g iven the  ' s lan ted

approach '  o f  sa te l l i te  s igna ls  in  mid-
la t i tudes  ( i .e .  those w i th  look  ang les  o f
say 30-50 degrees) there can well  be a
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mile or more of rain on the ground end
of the path. Ku band planners know
this, and most of the to-be-launched Ku
band systems are planned around
much h igher  output  power EIRP's than
the present C band or 4 GHz downlink
bands. To be cost competit ive it is
assumed that most Ku band trans-
ponders need to be in  the 55 dBw EIRP
region;  some 18-19 dB hot ter  on the
transmit end than present C band
transponders. Seemingly that 18-19 dB
would make up for virtually all of the
rain problems one is l ikely to encounter.

However, if you go to the people who
are bui ld ing the actual  'b i rds '  you f ind
there are no olans to launch such 55
dBw Ku band b i rds unt i l  the 1981-1982
time frame. And the first such birds are
being planned for loreign (i.e. non-U.S.)
areas such as lran, India, and closer to
home, Canada. The first l ikely high
power transponder launched for U.S.
domestic service wil l probably be put up
by Western Union; but not beforo the
1982-1983 period.

So for the moment 'smaller terminals'
seem, at least through 1982 or there
abouts, to be "toys of C band" or the 4
GHz downl ink region.  And i f  you are
si t t ing around wai t ing for  h igher  power
transponders to get into service, you
will have at least a 4 and perhaps five
year wait.

More on MBS SrN
As reported in the January issue of

CATJ (see Satelllte Technology News,
page 42) the proposed Mutual Broad-
casting System uti l ization of WESTAR
I for multiple audio channel program
relay has a number of interesting
' twists ' to  i t .

The January report 'bothered' some
people who had a diff icult t ime putting
the EIRP and Gff numbers together "to
reach the 65 dB signal to noise ratios"
forecast by Western Union. Some clari-
f ication was needed, and perhaps this
wi l l  he lp.

1)  Wl thout  any emphasls on the
audio signal the projected aural
baseband signal to noise is 42 dB;

2) When 75 mlcrosecond preemphasis
(and the companion de-emphasis
at the receiver) is added, the sys-
tem picks up an additional 13 dB
of effective aural signal to noise
(nowweare a l42 + 13or55dB);

3) To this is added a speech com-
pression system which a Western
Union sookesman describes as
'novel'; i t has a minimum of an
additional 10 dB of 'effective'
s ignal  to  noise improvement
bui l t  in to i t .

WU has been investigating various
s p e e c h  c o m p r e s s i o n / c o m p a n d e r
techniques for several years now, since
this type ol additional signal to noise
improvement is by far cheaper than
more traditional approaches such as
la rge r  an tennas ,  h ighe r  sa te l l i t e
powers or improved receive system
noise temperatures. WU has looked at
single band (2 to 'l ratio) compression
devices, multi-band (1.5 to 1 ratio) de-

vices (such as is produced by Tele-
funken) and a relatively obscure sys-
tem designed by a chap in New
England called the 'DBX' system. The
DBX system operates with a combi-
nation of emphasis (in the compression
loop) plus it has multi-band compander
circuits in it. The DBX 'box' has been
demonstrated to potential users such
as NPR (National Public Radio), MBS
and others. The inventor is apparently
keeping a tight hold on the actual
device, reluctant to sell the system on
a onesy-twosy basis for fear that as
soon as the box is out in the field his
'rights' to it may evaporate under an
onslaught of copies. Western Union
plainly believes in the system however
and it is l ikely that its f irst large scale
use (and the end of its 'secrets') wil l
come with the MBS system detailed in
the January CATJ.

Western Unlon lests have shown that
once the signal to noise ratio gets to
around 55 dB (at baseband audio) it is
very diff icult (if in fact possible) for
subjectlve tests to properly indicate
whether the signal to noise has in fact
improved beyond that  point .  The
problem is not unlike the video signal
to noise tests when the baseband
video reaches the same approximate
point; 55 dB. In WU tests of the DBX
box, the signal was purposefully de-
graded into what one engineer called 'a
crappy level condition', or near 39 dB
audio baseband S/N. and the 'DBX'
machine turned on. "When we saw 60
dB or better baseband audlo S/N with the
DBX unit ln the l lne, wlth 39 dB SIN going
in, we knew we had a saleable system"
commented the engineer.

LNA On Fritz? A Hinl
lf your TVRO installation should

experience an LNA failure wherein
the satell i te pictures seem to drop
well into the sparklies (but not totally
out) you may have a voltage regulator
problem with the LNA. Most LNA de-
vices (and in fact probably all) feed a
higher voltage to the LNA than the
LNA requires (or uti l izes) for operation
of  the ampl i f  ier .  The h igher- than-
required voltage is regulated down
to the proper in-unit operating volt-
age with a regulator; usually a chip
device.

lf your LNA suddenly goes out and
you have a noise and sparklie laden
picture, before you panic try this:

1) Disconnect the normal DC voltage
supply (often in the 12-24 volt
r eg ion ,  depend ing  upon  the
voltage source chosen) and sub
stitute a bench type variable DC
supply in place of the fixed volt-
age supply.

2) Using either the voltage meter
on the external variable supply,' ora VOM connected to the source
to monitor the Yoltage, vary the
supply voltage to the LNA line
between 9 and 10 volts DC.

lf the regulator has gone you may
find a narrow 'window' of perhaps 0.1
to 0.2 volts DC supply voltage where
you can ride under the regulator and

'snap' the LNA back into more or less
normal operation. The solid state regu-
lators often lose their abil ity to regu-
late down a higher than required (i.e.
source) voltage but they wil l sti l l  pass
through an operating voltage near the
normal regulated voltage level that
wi l l  br ing the LNA back to l i fe .  This
voltage is often lower than the normal
required voltage for the LNA GaAs-
FETs or bi-polar transistors, and thus
the gain may be down somewhat on
this 'emergency voltage' basis; but at
least you have the LNA back operating
whi le you get  a replacement  in .

One word of caution. Many LNAS are
very susceptible to over voltage prob-
lems and are essentially 'unprotected'
from voltage sources over say 25-30
volts DC. Some installations are going
into the receiver proper to a (typically)
24 voll DC source to power the LNA.
This is in the best case only a few
volts below the 'no protection' point
and in the worst case only 1 volt below
that point. The slightest change (up-
ward) of that supply voltage, due to a
momentary transient or other mal-
function in the DC powering system
can raise the operating voltage to the
LNA above the point where the source
voltage is held at a safe level to the
LNA. The LNA GaAs-FETs are very
much like fuses (see CATJ for December
1977, pago 42) and are intolerant ol
source voltages that rise (even if
momentarily) above a safe level (typi-
cally 25-30 volts DG). The best LNA
powering advice (other than that given
on pages 56 to 56-b in CATJ lor April,
1978) is to keep your source voltage
down c lose to the 'bot tom'of  the manu-
facturer's operating voltage window
(typical ly  near  the 12 vol t  point ) .

The Domestic Bird Future
Now that HBO has gone ahead and

signed up with RCA for an extended
contract period and it appears that
the CATV satell i te delivery business
is settl ing down once again (see Coop's
Cable Column March issue), it would
perhaps be worthwhile to look a few
years into the future.

At the present t ime only two com-
panies offer domestic contract satell i te
re lay serv ice-ROA (SATCOM) and
Western Union (WESTAR). As the re-
cent  HBO inspi red in f ight ing indicated,
both companies are without question
competit ive to one another. The edge,
if there is one, goes to RCA because of
thei r  apparent  greater  t ransponder
capacity.

One of the aces which Western Union
tried to play in the HBO game was their
plan to launch 'shortly' WESTAR ll l .
This third bird for WU is already built
and it is ready to f ly with only reason-
able notice. However. l ike WESTAR I
and ll, i t is basically a 12 transponder
bird. Some Western Union sources are
now forecasting that WESTAR ll l  wil l
in fact be put into orbit during 1978.
The planned parking spot for the bird
is 91 degrees (west), which places it
some 4 degrees further east than the
present'further-east' bird, COMSTAR
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l l .  However  th is  exac t  spo t  may no
longer  be  ava i lab le  to  WU,  as  changes
are  now l i ke ly  when the  b i rd  i s  launched
accord ing  to  some sources .  A t  the
he igh t  o f  the  HBO negot ia t ions  the
WU 'p lan '  was  to  launch WESTAR l l l ,
move a l l  h igh  speed da ta  and o ther
' n o n - c o n t r a c t '  c u s t o m e r s / t r a f f i c  t o
l l l  and  thereby  f ree  up  WESTAR's  I
and l l  fo r  ' con t rac t  cus tomers '  (such
as  CATV and o thers ) .  Th is  s t i l l  appears
to  be  the  game p lan .

Beyond WESTAR l l l  there are no
immediate plans for new domestic birds
pr io r  to  the  space shut t le  techno logy
of  1980 and beyond.  Th is  s ta tement  i s
made w i th  fu l l  recogn i t ion  tha t  there
is  a lso  an  RCA SATCOM l l l  b i rd  ava i l -
ab le  fo r  launch on  fa i r l y  shor t  no t ice ,
a l though a t  the  moment  th is  does  no t
appear  l i ke ly .  RCA a l ready  has  48  t rans-
ponders in orbit  (24 horizontal and 24
ver t i ca l )  whereas  WU has  24  in  o rb i t
a t  the  present  t ime (a l l  hor izon ta l  w i th
12 per  b i rd ) .

One con jec tory  unknown a t  the
moment  i s  the  'pos i t ion  o f  ATT/Genera l
T e l e p h o n e '  w i t h  t h e i r  C O M S T A R  I
(128 degrees)  and COMSTAR l l  (95
degrees) birds. By agreement before
the  b i rds  were  launched,  Be l l  and
General are precluded lrom engaging
in any type of message traff ic other
than normal lelephone (type) com.
munica l ions  un t i l  1979.  But  a t te r  1979,
when that federal imposit ion goes away,
i t  i s  l i ke ly  tha t  the  COMSTAR fo lks
may p lay  a  heavy  par t  in  the  u l t imate
fu tu re  o f  domest ic  sa te l l i te  communi -
ca t ions .  Be l l  o f  la te  has  been mak ing
no ise  about  'advanced techno logy '
sa te l l i tes  in  the  11 /14  GHz band wh ich
would sweep narrow (0.1 degree) beams
across the country (see Satel l i te Tech.
nology News, CATJ for February). How-
ever ,  more  qu ie t l y  Be l l  has  been ex-
p lo r ing  (w i th  te r res t r ia l  equ ipment )
18 /30  GHz sys tems and one source
suggests  tha t  Be l l  may a t tempt  lo'h i tch  a  r ide '  on  a  launch somet ime
in  1979 to  exp lo re  on  an  exper imenta l
bas is  the  18 /30  GHz reg ion .

Another  source  po in ts  ou t  tha t  Be l l
has  comple ted  a  s tudy  ca l l ing  f  o r
150 o f  the i r  own 'smal l  te rmina ls '  to
go in  a f te r  1979.  However  un l i ke  o ther
domest ic  sys tem programs,  the  Be l l
plan cal ls for the 150 sites to be located
on Bell  property (and to be owned by
Be l l ) ,  on  a  'hub  approach ' .  Be l l  wou ld
cont rac t  sa te l l i te  in te r -connect  as  a'serv ice '  l i nk ing  the i r  hub- loca ted  ' smal l

te rmina ls '  to  the  cus tomer  s i te  w i th
terrestr ial microwave.

The u l t imate  marke t ing  th rus t  o f  Be l l ,' a f te r  1979 ' ,  w i l l  p robab ly  depend upon
how fast other service users (such as
CATV) get their ducks in l ine with either
RCA or  Western  Un ion  in  lhe  in te r im
period. "Bel l  is not l ikely to get into
a market (such as CATV relay on con-
tract) i f  the market is already well
salurated" notes one source. "Bul i l
CATV system operators ever hope to
uti l ize their terminals for non.CATV
services, act ing as points of reception
or transmission, they probably are
dreaming" noles the same source.
"The combined resources of Belt wi l l

certainly not al low that lo happen on a
very big scale".

Final ly, a malor ef fect is underway at
WU to creat a system whereby al l
Telex and TWX and other Western
Union  t ra f f i c  now hand led  on  leased
lines and microwave from Bell  can
be moved off of the Bell  circuits . ,hop6-
ful ly by 1979". In addit ion to the obvious
distaste WU probably has for sending
money each month  to  Be l l  fo r  use  o f
Be l l  c i rcu i ts  fo r  these WU serv ices ,
that '1979 magic date' is again at play.
"We simply don't  know what to expect
from Bell  in '1979; but we want to be
prepared for almost anything" notes a
WU source.

F2 As A Back-Up

When a CATV applicant prepares his
TVRO app l ica t ion  fo r  the  FCC,  he  must
show h is  ca lcu la ted  C/N fo r  no t  on ly
h is  p r imary  b i rd  (F1  i f  you  are  in to  RCA
services) but also his secondary or'back-up' bird. When al l  RCA CATV
traff ic was over on F2 (prior to the just
comple ted  move)  you d id  your  p r imary
bird calculat ions for F2 and showed
alternate calculat ions for F1 (F' l  was
then your back-up).

The F1 bird has considerably hotter
(or higher) footprints in areas such as
New England (see CATJ for May-pages
61-63 fo r  foo tpr in t  maps) .  Th is  means
that an applicant could get by with say
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a 4 .5  meter  te rmina l  in  Ma ine  on  F1,
whereas on F2 he needed at least a 6
meter  te rmina l  an tenna.  The oues t ion
becomes "l f  you can squeeze by the 3.0
dB 'margin' with a 4.5 meter terminal on
Fl, are you on the spot to specify a 6
meter terminal anyhow simply because
you can't  make the 3.0 dB margin on the
F2 footprinis?".

The answer, according to the FCC, is
as fol lows:

1)  Do your  C/N (and S/N)  ca lcu la t ions
for F1. Be sure you have at least
the  3 .0  dB marg in  requ i red  fo r
the  pr imary  ( i .e .  F1)  b i rd .

2) Do the same calculal ions for the
back-up or secondary bird (F2).
l f ,  w i th  a  te rmina l  tha t  i s  cos t
e f fec t i ve  to r  F l ,  you  do  no t  have
the  requ i red  3 .0  dB marg in ,  s imp ly
s ta te  in  your  cover  le t te r  w i th  the
t h e  s y n o p s i s  o f  y o u r  s y s t e m
ca lcu la t ions  someth ing  l i ke  th is :
"The applicanl recognizes that ihe
lerminal syslem specif ied does
not meel the necessary 3.0 dB

margin for the back-up bird, RCA
F2. However, the applicant is pre-
pared to assume ful l  r isk and ful l
responsibi l i ty for the system per-
fo rmance on  the  back-up  b i rd
should there be a catastrophic
fai lure of F' l  which requires al l
CATV traff ic being diverted back
to the F2 bird."

That  i s  a l l  there  is  to  the  'p rob lem' ;

i .e . ,  i t  i s  a  'non-prob lem'  i l  you  accept
respons ib i l i t y  fo r  poss ib ly  degraded
p ic tu res  on  F2 shou ld  you ever  have to
go back to F2 for back-up purposes.

In  the  event  o f  such a  to ta l  (o r  near
to ta l )  fa i lu re  o f  F1 .  CATV t ra f f i c  wou ld
in fact be moved back to F2 although
not  on  a  t ransponder  fo r  t ransponder
ass ignment  bas is .  RCA does have a'back-up  game p lan '  wh ich  they  keep
locked away in a safe in the event of a
fa i lu re  on  any  g iven b i rd  o r  por t ion  o f  a
bird. For the record, should F1 fai l  and
CATV traff  ic be moved back to F2, RCA
has a  long s tand ing  agreement  w i th
Telesat in Canada to move non-video

serv ices  to  one o f  the  ANIK b i rds  ( tha t
means no CATV traff ic would move to
ANIK) .  Th is  agreement  w i th  Te lesa t
covers  'emergency  use '  o f  11  o f  the
ANIK 12 t ransoonders .
' |2  us .24

We have,  as  an  indus t ry ,  g rown up so
thorough ly  indoc t r ina ted  w i th  the  24
channe l  approach o f  RCA tha t  when we
f i n d  o u r s e l v e s  s u d d e n l y  h a v i n g  t o
swi tch  to  a  12  channe l  b i rd  (such as
WESTAR l l ) ,  we have some d i f f i cu l ty
ad jus t ing  to  the  a l loca t ions  scheme.

Remember these basic tacts. Whether
i t  i s  a  12  channe l  sa te l l i te  o r  a  24  chan-
ne l  sa te l l i te ,  i t  opera tes  f  u l l y  w i th in  the
3,700 to 4,200 MHz (3.7-4.2 GHz) region.
On a  24  channe l  b i rd  there  are  rea l l y
two se ts  o f  12-channe l  g roups ,  w i th  the
hor izon ta l  se t  o f fse t  f rom the  ver t i ca l
se t  by  approx imate ly  1 /2  t ransponder
wid th  ( i .e .20  MHz) .

On 12 channe l  t ransponders  w i th  24
channe l  rece ivers ,  here  is  how you
f igure  ou t  wh ich  channe l  to  se t  your

ln  recogni t ion of  the unt i r ing support  g iven to the
nat ion 's  CATV operators,  and thei r  never-ending quest
fo r  advancemen t  o f  t he  CATV a r t ,  t he  COMMUNITY ANTENNA TELEVISTON ASSOCIA-
TION recognizeswi th grat i tude the ef for ts  of  the fo l lowing equipment  and serv ice sup-
plgt j - !g . thg-€3U9 te lev is ion industry ,  who have been a icoiaea essoctATE MEMBER
S T A T U S  i n  C A T A . I N C .
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AmeriCom Satel l i te Network, Inc., 6350 LBJ Freeway, Suite 148, Dallas, TX (S{} 214-341.4502
Att, lNCCCCC., CATV CCCCC0MlvlUNlCATl0NS DlV., P.0. Box 552, Lansdale, PA 19446, (Ml, S2\ 2t5-822.2929
Anir ler-Pruzan, Inc., P.0, Box 88758, Iukwila Branch, Seatt le, WA.98188 (Dl) 206-251-6760
Avantek ,  Inc . ,3 l i5  Bowers  Avenue,  Santa  C lara ,  CA.95051 (ME)  408-249-0 i00
Belden Corp., f lechonic Diyision, P.0. Box 1327, Richmond, lN. 47374 (M3) 317-966-6661
8tSI0N iLtCIR0NlCS, lNC., 903 South Kansas Ave., 0lathe, KS. 66051 (M9 Characler Generators) 913-764.1900
BL0NDtR- I0NGUt  LAB0RATORl tS ,0ne Jake Brown Rd. ,0 ld  Br idge,  N.J .08857 (Ml ,  M2,  Ml ,  l t5 ,  M6,  M7)  201*679.4000
BR0ADBAND tNGINEERING, lNC. 1525 Cypress Dr.,  Jupiter, Fl.  I IASS {Dg, replacement parts} 1.800-327 6690.
CCS HATFIELD/CAIV D lV. ,5707 W.  Buckeye Rd. ,  Phoen ix ,  AZ.85063 (MO 201-272-3850
C-COR EtECIROll lCS, lnc., 60 Decibel Rd., State College, PA, 16801 (Ml, Ml, M5, Sl,  52, SE) 814-238-2401
C0tl lNS C0Ml\4ERCIAL TELiC0MMUNICAII0NS, MP-402-101, Dallas, TX. 75207 (M9, Microwave) 214-690-5954
COMMUNICAII0NS EQUITY ASS0CIAIIS, 651 Lincoln Center, 5401 W. Kennedy Btvd., Iampa, Ft. 33609 (S3) 813-877,8844
COMM/SC0Pt C0l\4PANY, Rt. l ,  Box 199A, Catawba, NC 28609 (M3) i04-241-3142
ComSonics, Inc., P.0. Box 1106, Harrisonburg, VA.22801 (Mt, M9, St, 59) 703-434-5965
C R C ILECIR0NICS, lNC., P.0. Box 855, Waianae, Hl. 96792 ( l l9 Videotape Automation Equipment) 808-668-1227
DIl lC0, l t lC., P 0 Box 861, Batesvrl le, AR. 72501 (01, Sl,  52, SE) 501-793-3816
DF Countryman Co,, l82l University Ave,, St. Paul, MN 55104 (M2, Sl, St) 612-545-9153
EAGIE C0M-TRONlCS, lNC., P,0 Box 93, Phoenix, N Y. 13135 {M9 Pay TY Delivery Systems & Productsl 315-695-5406
EALiS C0lvlM, & ANTTNNA SERV, 2904 N.W. 23rd, 0klahoma City,.  0K. 73107 (D1,2,3,{,5,6,7,S1,2,S7,E) 405-946-3788
FARIN0N tLICTRlC, l59l Bayport,  San Carlos, CA.94070 (M9, 59) 415-592.4120
FEDTRAL EROADCASTING C0.,600 Fire Rd., Box 679, Pleasantvi l le, N.J.08232 (09, 59)
FtRGUS0N C0IVIMUNICATI0NS CORP., P.0. Drawer 871, Henderson, IX. 75652 (Sl, 52, 57, SE, 59) 214-854-2405
FRANK L. CR0SS & ASS0CIATES, lNC.,5134 Melboune Dr.,  Cypress, CA.90630 ( l l9) 714-82i.0858
GILBiRT ENGINtERING C0.. P.0. Box 14149, Phoenix. A2.85063 (] i l i l  602-272.6811
c T t SYLVANlA,3046 Covington Rd., Marietta, GA 30062 {Ml, Dl} 404-993-1510
HUGHTS tlCR0ll,AYE COMMUlllCATl0llS PR0DUCTS, 3060 W. Lomita Blvd., Torrance, CA. 90505 (Mgl 213--534-2146
H0ME 80X 0FtlCt, lNC., 7839 Churchi l l  V{ay-Suite 133, Box 53, Dallas, TX. 75251 (S1} 214-38i-8557
lTT SPACT C0MMUNICATI0NS, lNC., 69 Spring St.,  Ramsey, N.J. 0i446 (t9) 201-825-1600
IERROLD tlectronics Corp., P.0. Box 487, Byberry Rd. & PA. Turnpik:, Hatboro, PA. 19040, (tl, t2, M{, t5, M6, M7, 03, Dt, Sl, 52, 53, St) 215-674.4800
ITRRY COlttt ASSOCIATES, lll0., P.0. Box 444, Chambenburg, PA. 17201 (03, D4, 05, 06, 07, Dtl il7-263-8258
LARSON tLECTR0NlCS,3l l  S. Locust St.,  Denton, TX.76201 (Mg Standby Power) 817-387.0002
LRC Electronics, Inc., 901 South Ave., Horseheads, N Y. 14845 ( i l7) 607-739.3844
Magnavox CATV Division, 133 l t lest Seneca St.,  Manilus, N.Y, 13104 (t l l )  315-682-9105
ll l lCR0WAV[ ASS0CIAIES, lNC., 10920 Ambassador Dirve, Suite 119, Kansas City, M0.64153 (t9 l l icroware Radio Systems) 816-891-8895
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rece iver  to  when you on ly  know the
t ransponder  channe l  number  on  the  12
channe l  b i rd :

Take ihe transponder number given
(by  Western  Un ion  or  the  user  o f
Western  Un ion) ,  mu l t ip ly  by  2  and
subtract one. For example, i f  you
are looking for WESTAR l l 's lrans-
ponder  5  (such as  is  in  use  by  ASN) ,
mul t ip ly  5  x  2  (10)  and subt rac t  1
(10-1 - 9) for the answer; set your
receiver to channel 9.
Or  i f  you  have found the  channe l  on

your  24  channe l  rece iver  and want  to
ident i f y  i t  by  i t s  ac tua l  WESTAR l l
t ransponder  number ,  work  the  process
backward .  For  example ,  you  f ind  the
W U  L A T O C  c o l o r  b a r  p a t t e r n  o n
channe l  23  on  your  rece iver .  Take 23
and add one (23 + 1 = 24) and then
d iv ide  by  2  (24  d iv ided by  2  =  12) .  In  th is
example you are tuned to WESTAR l l
transponder 1 2.

Jus t  in  case i t  i sn ' t  ev ident ,  you  end up
tun ing  to  odd channe ls  (1  ,3 ,5 ,  e tc . )  on  a
24 channe l  rece iver  fo r  the  12  channe l
b i rd  t ransponders .  The same techn ique

tha t  app l ies  to  WESTAR b i rds  a lso
app l ies  to  ANIK and COMSTAR.

That Sun Noise Again
Dur ing  the  f i rs t  coup le  o f  weeks  in

March  most  CATV s i tes  u t i l i z ing  the
SATCOM l l  t ransponder  s igna ls  went
th rough the  tw ice-annua l  sun  no ise
s igna l  ou tage.  A t  the  CATJ Lab s i te
near  Ok lahoma Ci ty  our  peak  sun no ise
day  was Sunday the  5 th  o f  March
a l t h o u g h  t h e r e  w a s  n o t i c e a b l e
d e g r a d a t i o n  f r o m  F r i d a y  t h r o u g h
Tuesday (3 rd  th rough 7 th) .

l f  our  Lab te rmina l  i s  typ ica l ,  you
exper ienced sun no ise  degradat ion  fo r
around 1B minutes  t ime w i th  peak
no ise  r id ing  jus t  a  coup le  o t  dB be low
the peak  t ransponder  s igna l  leve l  a t  the
same ins tan t .  When you cons ider  the
d is tance to  the  sun is  some 93.000.000
mi les  and the  d is tance to  the  sa te l l i te
is  a  "mere"  23 ,000 mi les  o r  so  tha t
w o r k s  o u t  t o  o n e  v e r y  p o w e r f u l
t ransmi t te r  on  the  sun 's  sur face !

The sun th is  spr ing  is  much more
'ac t i ve '  than i t  was  las t  fa l l  o r  in  the

spr ing  one year  ago.  An 'ac t i ve  sun '
s i m p l y  m e a n s  t h e r e  a r e  m o r e
(po ten t ia l )  no ise  sources  opera t ing  in
the  so la r  RF genera t ion  equ ipment  and
w h i l e  t h e  n o i s e  l e v e l  m a y  v a r y
cons iderab ly  f  rom day  to  day  (o r  f rom a
'qu ie t  sun '  to  an  'ac t i ve  sun ' )  as  a  ru le
you w i l l  exper ience grea ter  sun no ise
a l  3 .7 -4 .2  GHz dur ing  a  per iod  o f  an
a c t i v e  s u n  t h a n  d u r i n g  a  q u i e t  s u n
per iod .

In  coopera t ion  w i th  severa l  o ther
TVRO s i tes  across  the  count ry  we
made char t  record ings  and sun no ise
measurements  dur ing  the  spr ing  so la r
no ise  c ross ing  and w i l l  g ive  a  de ta i led
repor t  in  a  fu tu re  i ssue o f  CATJ.
Techn iques  fo r  u t i l i z ing  the  sun 's  no ise
source  as  a  too l  to  o lo t  the  an tenna
pat te rn  and sys tem ga in  a re  be ing
re f ined a t  a  rap id  ra te  and CATJ w i l l
ou t l ine  how you can p lan  to  use  the
s e m i - a n n u a l  s o l a r  c o n j u n c t i o n  w i t h
SATCOM (or  WESTAR)  to  p lo t  and
measure  the  opera t ing  parameters  o f
your  own sys tem between now and the
September  c ross ing .

MICR0DYNE C0RP0RATl0N, P.0. 8ox 1527, 627 Lofsband La. Rockvi l le, MD. 20850, (M9 Satel l i te IY Recs.) 301-762-8500
lt l icroraye f i l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 1035i (M5 Bandpas Fi l ters) 315-437-4529
MID STATE Communication, Inc., P.0. Box 203, Beech Grove,1N.46107 (M8) 317-787-9426
MSI ItLEVlSl0N, 4788 South State St.,  Salt Lake City, UI 84107 (|19 Digital Yideo Equip.) 801-262-8475
N0RTHtRN CATV DISIRIEUI0RS, lNC, 8016 Chatham Dr., lVanl ius, N.Y. 13104 (Dl) 315-682-2670
OA}( INDUSIRItS lNC./CATV DlV., Crystal Lake, lL 600l4 ( i l l ,  l l9 Converten, 53) 815-459-5000
PR0DtLlN, lNC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, t7, 52) 408-244-4720
Q-8lT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 305-72/-1838
RADI0 IVIECHANICAL SIRUCIURTS, lNC., P.0. Box 1277, Ki lgore, TX 75662 (M2, M9, 52) 214-984'0555
R F SYSTt lv lS ,  lNC,  P .0 .  Box  428,  S t .  C loud,  F l .32769,  (M2,  M6)  305-892-6 l l l
R ICHEY DEVEL0PI l IENT C0RP. ,6920 Mel rose ,0k lahoma Ci ty ,0K.73127 (Ml ,  M{ ,  M8,  58)  t l05-495 '3953
RMS CAMivision, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212-892-1000
Sadelco, lnc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 201-866-0912
Sc ien t i f i c  A t lan ta  lnc . ,3845 P leavntda le  Rd. ,  A t lan ta ,  GA.30340 (Ml ,  M2,  M4,  M8,  S l ,  52 ,  53 ,  58)  404*449-2000
SCIENTIFIC C0MlVUNlCATl0NS,  lNC. ,3425 K ings ley  Rd. ,  Gar land,  IX .75041.  (M4 Low l lo ise  & Paramet r ic )  214-271-3685
SITCO Antennas, P.0. Box 20456, Port land, 0R. 97220 (D2, 03, 04, D5, 06, D7, D9, M2, M4, M5, M6, Mg) 503-253-2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602-268-8744
ItRRAC0M,9020 Balboa Ave., San Diego, CA.92123 (M9 Microwaye Earth Stat ions) 714-278-4100
TEXSCAI{ Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (M8 Bandpas Fi l ten) 317-357-8i81
Theta-Com., P.0. Box 9728, Phoenix, AZ. 85068 (Ml, M4, M5, M7, M8, Sl,  52, 53, 58, [ML MICR0U,AVE) 602*944-4411
TIMES fY IRE & CABLE C0. ,358 Ha l l  Avenue,  Wal l ing ford ,  CT.05492 (M3)  203-255-2361
Tocom, lnc., P.0. Box 47066, Dallas IX. 15247 l l l l ,  M4, M5, Conyerters) 214-438-7691
T0MC0 COMMUNICATI0NS, lNC., 1077 lndependence Ave., Mtn. View, CA. 94043 (M4, M5, M9) 415-969-3042
Toner Cable Equipment, Inc., 418 Caredean Drive, Horsham, PA. 19044 (02, 03, D4, 05, 06, D7) 215-675-2053
Triple Crown Electronrcs Inc., 42 Racine Rd., Rexdale, 0ntario, Canada MgW2Z3 (M4, M8) 416-743-1481
IURNER C0IVIMUNICATI0NS C0RP., (WICG-TV), P.0. Box 4064, Atlanta Stadium, Atlanta, GA. (S9) 404*522-7250
UNIIED PRESS INItRNATI0NAL,220 tast 42nd St.,  New York, N.Y. 10017, (S9 Automated l{ews Syc.) 212-682-0400
UNI I tD STATES TOWIR & FAB.  C0. ,  P .0 .  Drawer  "S" ,  A f ton ,0K.74331 (M2,  M9)  918-257-4257
Van Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (M9, Automaied ladder Equipment) 712-262-5810
VlDtO DAIA SYSTEMS,40 Oser Avenue, Hauppauge, N.Y. 11787 (M9) 516*231-4400
VIfEK ELECTR0NICS, INC., 200 Wood Ave., lViddlesex, N.J. 201-469-9400
V{AVETEK Indiana, 66 N. First Ave., Beech Grove, lN. 46107 (ME) 317-783-3221
WEAIHtRSCAN, Loop 132, Throckmorton Hwy,'0lney, IX. 76374 (09, Sony Equip. Dist. ,  M9 l l leather Channel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX.76901 (M2, Towen) 915-655-6262/653-3363

llOTE: Associates listed in bold lace are Charler ilembers

Diskibulon:
D1-Full CATV equiPment ltne
D2-CATV antennas
D3-CAIV cable
D4-CATV amplifiers
D5-CATV pasives
D6-CATV hardware
D7-CATV connectors
D8-CATV test equipment

Manufaclurers:
lVl-Ful l  CAIV equipment l ine
M2-CAIV antennas
M3-CATV cable
M4-CAIV ampilfiers
l!15-CAIV pasives
M6-CATV hardware
M7-CATV connectors
lvl8-CATV test equipment
M9-0ther

Senice Firms:
S1-CAIV contracting
S2-CATV construction
S3-CAIV f inancing
54-CATV software
S5-CATV bi l l ing service
S6-CAIV publishing
S7-CATV drop installation
S8-CATV engineering
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ffim rf;surotuD Paffius
From America's Oldest CATV Distributor!
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Antennas and pre-amps Pole line hardware
Headend equipment Cable and strand
Test equipment Drop materials
Line extenders Safety equipment
Trunk amps Tools of all kinds
Pedestals and mounts Staple guns

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

Call or write: DAVCO, Inc., P.O. Box 2456
Batesville, Arkansas 7250 1
501-793-3816

ii t:

F

lmpressive quol i ty.  .  .  surprisingly low
price. 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 l<now whot you
need ond we l<now how to monufocture it. For
reliobiliry ond performonce.
The Veother Scon lll comes complete with Sony
AVC-1400 comero with seoorote mesh vidicon ond
2:1 interloce sync. lncludes Time, Temperoture, Boro-
metric 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.
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The Most Popular Descrambler

o..nowcomes in a High Securityversion

Introducing the new, doubly secure, Magnavox Descrambler II.

And the new Descrambler II not only costs less than
its main competitor, it can do more. Each new Magnavox
aerial mount activator seryes two subscribers*. Most
competitive units serve only one.

For more information on how the new Magnavox
Descrambler II can give you effective Pay TV security,
economically, contact Magnavox CATV Systems, lnc.,
133 West Seneca Street, Manlius, New York 13104; toll
free, east of the /vlississippi: 800-448-9121; west: BO0-
448-5171, or 31 5682-91 05.

;:fiT,xc;u:x(

\

lf the first descrambler looks familiar, it's probabty
because you've met. Our Magnavox MX-M0-1
Descrambler has become an industry standard since
its introduction a year ago. Now, meet the next industry
standard-Magnavois new Descrambler II. An
unbeatable combination of low price and high security,
in a 2-unit descrambler.

The new Magnavox Descrambler II is doubly secure
because it offers two-unit protection. Your subscriber
has access to only one part of the Descrambler. More
important, if he moves and gives his set'top unit to
a neighbor, you will not be supplying free service. This
is because the second part of the descrambling unit
is housed in an aerial mount activator, mounted on the
pole or wire outside.

'Magnavox  a lso  o f  le rs  a  compact ,
s ing /e  subscr /ber  aer ia l  mount
ac t iva to t .




