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Oak protectsyour earth
,,Rstalion mvestment!
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Keep video
raiders from
tapping your
earth station
profits.
Now that  you' re
paying for a new earth station,
make sure al l  your subscribers
are paying you. lf you use soft
security, video raiders may
be tapping expensive premium
programming and cost ing you
megabucks. Let exclusive Oak
pay TV security, help you
maximize your prof i ts.

Three ways
to land bigger
pay cable profits.
Oak decoding products g ive your
system the best pay cable security
in the industry .  For  12-channel
or  MDS systems,  the Min i -Code
is the effective and economical
choice.  l f  you a l ready have a fu l l
12-channel  system, you can add a
channel  wi th the Econo-Code
single channel  midband
converter/decoder. For larger
systems, the 35-channel
Multi-Code is the best wav

Conserves valuable space.
l f  your  ship is  f i l l ing up and space
is t ight ,  re lax.  Unl ike compet i t ion,
the Oak premium encod-
ing/decoding in forma-
t ion takes only a
s ingle TV chan-
nel .  When you
need two more
channels o i
outer
space
without
rebui ld,
the Econo-Code
can be suppl ied wi th a
two-channel  opt ion.

Outer space at their
fingertips.
Remote controls give your
customers f  ingert ip com mand.
With the Jewel Case Multi-Code
remote, you can pre-determine
any combinat ion of encoded
channels up to thir ty-f  ive. A
single detent rotary control  s im-
pl i f  ies channel select ion. A re-
mote switch with controlcord
i sava i l ab le fo r  . $ . .
the Mini-Code. "tj
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Space age scramblers...

the security needed *ll
to beat the video Q{t
raiders. Protect your 1r{ ('
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your secret weapons.
Rel iable Oak scramblers of fer
the u l t imate in  secur i ty .  In  MDS
appl  icat ions,  use the Mi  n i -Scrambler
at a remote site. For f ull systems,
the Oak Mark l lscrambler  is
used wi th your  modulator  at  the
head-end.  Both employ the
Oak s inewave sync suppression
systern for highest security.

Oak also offers an ootional
dual-level security system with
both in ternal  and pole-mounted
components,  so a decoder
won' t  work in  an unauthor ized
locat ion.

Built and
backed by
Oak.

A l lOak prod-
ucts are bui l t

by Oak people,  in  company owned
faci l i t ies.  This is  a commitment
to our  customers and a symbol  of
our  fa i th  in  the industrv .  We de-
l iver  what  we promise,  when we
promise i t .  We fo l low up wi th ser-
v ice af ter  the sale,  rapid reoai r
turn-around,  and a one-year war-
ranty for  a l l  customers.

Bigger payloads!

You' l l  br ing in  b igger
payloads because
Oak decoders offer
you performance and
rel iabi l i ty ,  a long wi th

to land b igger  prof  i ts .
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IWbbuild so much moreo 
dwindresistanceintorce ar

our anten na.srwe call them
the l{ea\ryweights.

When an antenna has heftier gauge alumrnum
elements, tapered U-channel longitudinal
members plus a galvanized steel support
structure, it's got the backbone to
stand uo to winds in excess of 100
mph. And when connections
are hermetical lv sealed for

survive winds of 70 mph.
All of which is why our Heav-vweights cost

less for each year's service than any' other anten-

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2000, TWX 810-766-4912, Telex 054-2898
Canada: 1640 Bonhill Road, Unit 6, Mississauga, Ontario, L5T 1C8, Canada, Telephone 416-677-6555, Telex 06-983600

Europe:1-7 Sunbury Cross Centre, Staines Road West, Sunbury on Thames, Middlesex TW167BB, England,
Telephone Sunbury on Thames 89751, Telex 896015

nas. They simply last longer.
In fact, the first Heav,v-

weights we sold 13 years ago
are still standins todav. And

\ providing other advantages. Our
log periodic design assures higher gain
olus wider bandwidth than vasi con-

figurations. Excellent co-channel rejec-
tion. Andour elements can easily be replaced!

This time when you buy antennas get the Heaqv-
weights and plan ahead. Years ahead.

For more information, call Harry Banks at
(404) 449-2000. Or write us.

Sclentific
Atlanta
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W2D2? A 3 kW output amplif ier for the 6 GHz uplink service is a thing
of beauty and it even captures a bit of the 'space age look'on it 's own.
This amplif ier is one of more than a dozen in ooeration at the Western
Union Vernon Val ley (N.J. )  upl ink s i te  feeding s ignals to WESTAR I  and
l l  sate l l i tes.



tr
U

CATA- roRinl

BEN CAMPBELL, President of CA'IA, Inc.

Rural Telecommunications - A Challenge
For several years now various federally funded studv

groups have been ferti l izing the concept that people
who live in "rural America" are being short changed by
not having "access" to mainstream America. Dozens of
studies have been conducted by perhaps as many
federal agencies, task forces and ad hoc committees
and each has come to the conclusion that rural
Amer icans are " fa l l ing fur ther  and fur ther  behind, ,
their city or suburban cousins in everything from an
understanding of their government to their abil ity to
cope wi th an ever  increasingly  complex Amer ican l i fe
stvle.

Most of the Indian signs we read suggest that much
of this is going to come to some type of ,head, during
1979. A confrontation is brewing.

On the one hand we have all of those lovely feder-
ally funded (plus a smattering of privately funded)
's tudies '  which procla im that  the "qual i ty  of  l i fe  in
rural America is declining". . .when compared to the
companion "quality of l i fe" in metropolitan USA.
Carrying this message we have a number of influential
members of Congress, a benevolent telephone industry
and a smal l  but  dedicated cadre of  FCC people who
believe' they have the answer to this "problem". The
answer they propose is to remove all of the legal road-
blocks that today prevent the telephone companies
from operating in the CATV arena and allow the tele-
phone companies to br ing "modern te lecommunica-
t ions to rura l  Amer ica" .To fuel  th is  scenar io the te le-
phone companies would be allowed to 'dip, into the
federal treasury to float 25-30 year loans at very low
interest rates (5oZ and under) to wire rural America for
te lecommunicat ions.

On the other hand we have virtually no grass roots
support or even understanding that they are being
"shortchanged" by rural America. The lack of support
for the program to bring "modern telecommunications
to rural America", from rural Americans, seems not to
bother the Washington establishment pushing this
concept. They are well aware that when the time is ripe
they can "sell" the concept to rural Americans with
ease.  There are indicat ions that  President  Carter  mav
even be anxious to lead the battle; rural America cer-
tainly has never gotten its fair share of tax revenues
back home again and by spell ing out that this new
"rural telecommunications revolution wil l be possible
because of 'federal seed money' " the program falls
into that never-never land someplace between being a
polit ical boondoggle and lust rewards to the faithful
polit ical supporters. The'faithful polit ical supporters,
are many and varied; with firms such as 3M behind the
concept it is not hard to turn up support for a multi-
bil l ion dollar new industry that seems just over the
horizon.

The telephone companies want this one very badty.
They recognize that their old lead-sheathed narrow
band cables and plants are woefully inadequate to
cope with the emergence of broadband based com-
mun ica t i on  t echno log ies  such  as  compu te rs  and
instant  access data ret r ieval .  But  replac ing hundreds of
thousands of miles of lead sheathed cables with either
f iber  opt ics or  coaxia l  cable super t runks is  going to
cost  b i l l ions.  "Why not"  they muse , ,s tar t  the change-
over in rural America where perhaps we can get the
federal government to pick up a major portion of the
conversion costs?" To get onto the federal dole re-
quires a cause however so thev have created the con-
cept that rural America is being outpaced by metro.
pol i tan Amer ica.  "Modern,  broadband communica-
tions is the answer to rural America's needs,, thev
c la im .

Only cable is 'already in' rural America. Cable in-
sta l led by cable te lev is ion f i rms.  No matter .  .  . i t  is  onlv
in spots and it is badly organized and owned by a wide
variety of different f irms and individuals. The tele-
phone backers of this f iasco see no real threat here. ,,A

few thousand one man cable operations cannot be
al lowed to s tand in the way of  br inging modern
communications to rural America" a Washington type
told me recently. He was serious and I was stunned by
his lack of understanding of the important role played
in rura l  Amer ica by the ex is t ing cable te lev is ion sys-
tems.

Broadband communications technology such as the
l ink ing of  computers to remote terminals or  data
retrieval on demand from computer-bank-libraries is a
wonderful use of a broadband coaxial cable or f iber
optics system. Unfortunately very l itt le of the hard-
ware (i.e. terminals) to make such a system work is vet
in  p lace;  and v i r tual ly  none of  what  is  in  p lace is  in
rura l  Amer ica.  So whi le  the te lephone companies want
to replace their lead sheathed narrow band svstems
with broadband systems of some modern new design,
they lack the in-place hardware at either end of the cir-
cu i t  to  make such p lants economical ly  v iable today in
rural America. The best broadband plant in the world is
a poor investment today unless there is some way to
make money with it while awaiting the projected and
likely explosion in computer and data retrieval areas
coming in the late 1980's and 1990's.

Which brings us to the only terminals that are in
place today, in sufficient numbers, to make broadband
te lecommunicat ions v iable in  the 1980's.  Telev is ion
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s e t s .  T h e y  a r e  t e r m i n a l s  j u s t  l i k e  R a d i o  S h a c k
computers.  Only unl ike the TRS-80 terminals they are
in v i r tual ly  every home today.  Ready to be served.

Cable has a challenge here. A very big challenge. The
opponents in  th is  act ion have been prepar ing to do
battle with us for several years. Their conferences, their
c lever ly  created federal  s tudies,  thei r  'whi te papers '
have been drift ing out for nearly a decade and we were
too busy wi th our  own pet ty  af fa i rs  to not ice the p i le
g row ing  o r  t he  suppo r t  f o r  t he i r  p rog ram bu i l d i ng .

Rural  cable systems are to be the d i rect  target  of  a
massive offensive that we fully expect to see unleashed
in1979. Existing rural cable systems wil l be indentif ied
as'impeding the progress of rural America' and we wil l
be severelv chastised for our 'failure to serve areas out-
s ide the rura l  communi t ies 'where populat ion densi t ies
do not allow us to operate with traditional cable tele-
v is ion ef f ic iencies.  The program wi l l  become pol i t ica l
when (and perhaps even before you read this) the
President qf the United States endorses "the develop-
men t  o f  r u ra l  t e l ecommun ica t i on  w i th  f ede ra l
support".

On the surface this looks l ike one of those 'woe-is-

me'  hand wr inging s i tuat ions.  We are damned for  what
we have done and damned for what we haven't done. ls
there a way out  of  the d i lemma?

First of all, we have to separate the goals of the pro-
posed te lco backed ef for t .  They want  our  cable
customers because our customers represent instant
cash f  low for  thei r  new broadband p lants.  Our smal l -
communi ty  antenna systems also create suf f ic ient
housing densi t ies to a l low thei r  new broadband p lants

to function with 30 year low interest money in areas
where mi le af ter  mi le of  p lant  may pass only a few
homes. Their plan won't work nearly as well if they are
forced to "bui ld  around us"  only  in  the low densi ty
rura l  areas.  Rural  te lev is ion recept ion is  a real  pol i t ica l
grabber.  Wi th sate l l i te  fed serv ice to rura l  communi t ies
now avai lable there 's  hard ly  a farmer in  Amer ica who
won' t  welcome the "promise" that  one day "soon" he
will have a cable in his home with more television
channels in  i t  than he has d ia l  posi t ions to receive.

There is  one of fensive st r ike rura l  cable could make.
Several years ago CATA founder Kyle Moore directed
that a study be made of how rural cable systems could
become re -d i s t r i bu t i on  po in t s  f o r  t e l ev i s i on  p ro -
gramming ut i l iz ing UHF t ranslators as the del ivery
systems. Kyle's concept called for f ive selected in-town
cable channels to be re-distributed over a 10-20 mile
radius via'block conversion UHF translators'. The plan
called for the 'broadband translator signals' to be
scrambled so the smal l  town operator  could der ive
revenue by renting out receiving antennas with de-
scrambl ing devices to the farmers in  the area.  In i t ia l
response from the FCC was negative and the plan was
dropped. Maybe it is an idea whose time has come and
it should be ref ined and submitted to the FCC as a Peti-
t ion for  Rulemaking.  l f  i t  d id noth ing e lse but  of fer  an
alternative to federally funded broadband cable tech-
nology owned and operated by the te lephone
companies i t  would at  least  show Washington law
makers that there was an option for rural America. As
things now stand rural cable is headed for a tough year
in Washington and perhaps in rura l  Amer ica as wel l .

The $T-l
finds radiation quiclrly!

I n ST-1 and a FM radio are all you need to find radia-
tion. They are simple to use and cost only $295.00. Ask
some other system, chances are they already have one.

O.rder Now, Delivery From Stock,

MSiC f vn slrATE Gornrnunication. Inc.
174 South First Ave. . Beech Grove, lndiana 46203 . (317) 787-9426
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With more than 25 years of solid-
state microwave experience, we plan,
design, build and install total CATV
systems and satellite eafth stations.
And we provide the equipment and

services that keep you operating in
the black.

Equipment, including video
transmitters, receivers, subcarrier
modulators and demodulators, and
more, is available for backup; to
expand an existing system; or to
replace other equipment.

The buibing-block modularity of
our equipment means that

we can economically
tailor a system to

your exact re-
quirements.

I



you necd in GATU.oo
lechnology and price.

Our more than 25 years of solid-
state microwave experience is your
assurance of satisfaction when you
do business with Microwave
Associates, the company with the
right combination of technology,
resources and expertise needed to
assume total system responsibility,
And service by Microwave Associites
is total . . . available from coast to
coast for preventative maintenance
as well as scheduled or emergency
repairs.

We're the people to see for
satellite and terrestrial systems with
everything you need to operate a

Wdre lllimo$raye
PNODUGT$ SI$TETS SENYIGE

profitable CATV network. For greater
return on your CATV investment and
a plan that makes good financial
Sense, contact Microwave
Associates . . . specialists in CATV
products, systems and service.

Microwave Associates,
Communications Equipment Group,
63 Third Avenue, Burlington, MA
01803, (617) 272-3000.
Field Sales Oftices: Atlanta, cA (404) 45S-3815, Dailas, TX
\?1^4) 2:j4 3522, Kansas City, MO (816) Bgt-8538, Sunnyvate, CA
(408) 733-0222, Seatt le,  WA (206) 232-3550, Honotutu.  Hl
(808) 537-3991. Edina,  MN (612) 831-3920, Cotumbus. OH
(614) 451-9844.

t?\AiJ|,|icrorirave
iryAssociates

A M/A.COM COMPANY



SATELLITE VIDEO RECEIVERS
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The SR-4000 and SR-5000 Satel l i te Video Receivers provide qual i ty picture and sound recept ion of
satellite television transmissions. They have been specifically designed to cost/performance criteria
for CATV earth stations.
The SR-4000 is a ful ly agi le,  synthesized 24channel selectable model.  The transponder number is
selected by thumbwheel switches on the front panel with LED readout of the selected transponder
number.
The SR-5000 is the fixed channel version with provision for transponder selection by a crystal
change and selection of a bianary code on a five position dip sruitch.
Both units are compact with module interchangeabi l i ty between unit  typesexceptfor synthesizer/
L.O. source modules. They each have phase-locked loop demodulators to provide excel lent FM
thresho ld performance.
The compact design of these units allows two complete receivers to be mounted in a standard 19
inch  rack  on ly3% inchesh igh .  Th is fea turemin imizes therackspacerequ i red formul t ip le rece ivers

of a second subcarr ier demodulator.  This
a printed circuit card can provide a second

which may be offered by the programming

The SCI receivers were special ly engineered to provide simple methodsfor test ing in an operat ional
environment' A meter and selector switch on the front panel permit the monitoring of critical
v o l t a g e s a n d t h e l F m o n i t o r o u t p u t i s a v a i l a b l e a t t h e f r o n t p a n e l t o f a c i l i t a t e C / N t e s t i n g .  A n A G C /
MGCswitchand a manualgain adjustment are located on the front panelto further faci l i - tate test ing.
The rear panel contains an auxi l iary video output to al low monitor ing of v ideo performance without
disrupt ing programming and an extra pair  of  audio outputs to faci l i tate audio monitor ing.

when several satellite transponders are to be utilized.
A unique feature of these receivers is the avai labi l i ty
feature is pre-wired on al l  uni ts so that the addit ion of
subcarrier for audio, slow scan TV or other software
originators.

Scientific Communications, lnc.
SPECIALISTS IN MICROWAVE RECEIVER TECHNOLOGY

3425 Kingsley . 6.t;tnd, Texas 75041
21 4 . 27'l -3685 . Twx: 91 0-860-5 1 72
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Comingthrough,,,
with some

UTIIREEU
savngs m
wiring time

UNRf,EL saves time. Lots of it. From set-up to sundown, you gel more
wiring done.

UNRtrEL is the original wire dispenser in a carton. It's much easier
to handle than spools or reels. And there are no spool racks to carry.

On the iob, LINRIEL pays oul wire effortlessly-then stops instantly
when pulling stops. No over.runs or tangles to take up your day,

You can get a full selection of Belden CATV cable in UNREEL,
including our famous Duobond@ cable, plus new Duobond IIo foil/film
laminaled cable, CATV converter cable and more,. .

And for a limited time, you get our new LINRf,EL SLING free with
every 25,000 feet of RG 59 drop cable in UNREEL you buy. This rugged
weather-proof vinyl carrying case makes UNREEL even handier to get
fiom lob to iob.

Belden is coming through with many more quality products. New
electronic cable designs. . , Fiber-Optic communicalions cables. . .
Pmducts that will save you even more time and money all down the line.

Let Belden come through for you. Conlact your Belden CATV Dis-
tributor or Belden Corporation, Electronic Division, P.O, Box 1327,
Richmond. lN 47 37 4: 317 -S66-6661.

BELTTEN|e
Comingthrough,,,

d-z-6H O 1978 Belden Corporation with new ideas for rnoving electrical energy
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It stands to reason that if you could
olfer Multi-Pay (a choice of two or
more) services to each home passed,
you'd have a much better 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 appreciabty
increasing your cosls. . . would you?
Ol course you would.. . but canyou?
Of course you can!

VITEK's New Mul t i -Channel  Traps
are the answer for both new and
existing systems. You already know
VITEK's Cable Traps ( the industry
standard) are the best for Pay TV
Security. They prevent theft of pay
TV Service at the pole. . . .
Now, wi th VITEK's Mul t i -Channel
Traps, you have the recognized
advantage of having cable-traps on
the pole p lus the added advantage of
being able to 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

of...
Howtosell
muchmOre
byofrerin$
muchmore

without
opaJ-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 t  you sel l two out  of

three,  replace wi th a Single-Channel
Trap and pass the other two. lf 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
against  income. And,  remember.  .  .

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

and are maintenance-f ree.

For  addi t ional  in format ion on Mul t i -
Level Service, or an analysis of

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

ca l l  o rw r i t e :  pau l  E l lman
VITEK Electronics,  Inc.

200 Wood Avenue, Middlesex, N.J. 08g46
Tel: (20'1) 469-9400



CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

we are here to answer all ofyourcq,iffi:Ii9ffli.illffiriffilr'Jj:lt','fiXith in depth stock, reliabre

WE DISTRIBUTE

TELENG o TRIPLE CROWN o PHASEC0M o T0MG0
SADELCO o KAY ELEMETRIG O MIGROWAUE FILTER
UITEK O TIMES WIRE & CABLE O SAGHS HARDWARE

ARUlll o SOLA P0WER SUPPLIES
Gall The Comm-Plex Off ice Nearest You

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

comm-pLrH
ELECTF|CINICS LIMITEtrI

ilOW EXCLUSIUE DISTRIBUTOR FOR TELENG, LTD. I1{ CANADA
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MEASUREMENTS MADE EASY I

Nfge
TURO GARS
Texscan's microwave down converter permits measure-
ment in the MDS (2.7 GHZ) TVRO (9.7 GHZ) and
CARS (72.7 GHZ) band with existing VHF test equip-
ment. Spectrum analysis, signal strength and even
microwave sweeping are possible with the MDC-3.

Available as an option are three bandpass filters which
speed and simplify the measurement process. The filter
kit is required for sweep operation. The MDC-B has a
calibrated insertion loss and adjustable local oscillator
for each band. Other frequencies are available.

Texscan
TEXSCAN CORP.:2446 N. Shadeland, lndianapolis, Indiana 46219, (317) 957-8781, TWX 810-341-3184

THETA COM:2960 Grand, Phoenix, Arizona 85017, P.o. Box 27548,85061, (602) 252-5021, (8OO) 528-4066 TWX: 910-951-1399
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4tis number
one

The Microdyne X 1 is the best sell ing
satellite TV receiver in the CATV industry.

It doesn't simply outsell i ts closest competitor.
It outsells all the competit ion, combined.

Versati l i ty - The 1100-FCC(X1)
is EIA/CCIR compatible and wil l
readi ly interface with an exist ing
TV earth station or a new system
scheduled for instal lat ion. l t 's the
ideal back-up receiver since chang-
ing the channel f requency is as
simple as one, two, three: 1) Re-
move front panel plate, 2) Re-
place crystal ,  3) Adjust one con-
trol for maximum reading on front
panel meter.  Anyone can do this
in less than two minutes without
any special tools or test equipment.

Low Cost - No receiver is priced
more competi t ively than the Xl.

Whether you are instal l ing a new
system or adding channels to an
exist ing instal lat ion consider the
X1. l t  has a better pr ice, a better
picture, and is proven in more sys-
tems than any competitive product.

, 9 .  a 3 Miercdrh. lFil "o,ro,,,,r, I c
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here'swhy o o o
Performance - Competitive field

evaluations have shown that no
receiver, at any price, outperforms
the Xi.  Even under marginal
condit ions this receiver wi l l  de-
liver the quality picture that makes
for satisfied subscribers.

Rel iabi l i ty -  The X1 is a product
of Microdyne's 10 years of spe-
cial izat ion in the design of high
performance receivers for aero-
space and satellite systems through-
out the world.  This depth of ex-
perience is ref lected in the rel i -
abi l i ty of  the X1 which has an
MTBF in excess of 15,000 hours.
The X1 provides pictures, not
problems.

Avai labi l i ty -  Microdyne del ivers.
To date we have shipped over 800
receivers to CATV stations through-
out the country. Microdyne re-
ceivers are in use in 7O7o of all
active TVRO stations.

WT
MICRODYNE CORPORATION

P.O. Box 7527 t 627 Lofstrand Lane r Rockvil le, Maryland 20850
Telephone (301) 762-8500 . TWX 710-828-0477

Cable MICRODYNE Rockvil le, Marvland USA
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7 9 .  T u r  n e r  C o m m u n r c a l r o n s

MOVIES. Up to forty-four movies
oer week from l film librarv of nearlv
3,OOO motion pictures, unsurpassed 

-

bv anv other iirdependent TV station
iri the-nation. Draina. comedv,
romance. and adventure! All:time
favorites to some of the most recently
released films for TV.

z+HOUR PROGRAMMING. AII
dav, all nieht, around-the-clock
mdvies, sdorts and family entertain-
ment. Thb best of televidion's favorite
familv shows to blend with excitins
movi6s andlive-action sports to satTsfv
the viewing times and n^eeds of all
vour subscribers.

FAMILY ENTERTAINMENT.
The bvword of Super 17's cable
surces-s. Wholesorire, family enter-
tainment, no matter what the hour,

whatever the time vour subscribers
tune in to WTCG. 

"

CABLE SYSTEM STIPPORT
SERVICES. Super Station 17 is the
onlvTY station tb provide continuing
advertisine and prbmotional support,
weekl y televisio^n schedules, inifor-
tant program lnlorrnatlon, press
releases, news pnotos, ano ln-season
soorts schedule-s.- 

To find out how vou can experience
the imoact onlv thti Suoer Stalion can
provide, write Cable R^elations,
WTCG-Channel 17. 1018 W. Peach-
tree St.. Atlanta. Gi. 30309. Or call
@04\875-7317.

SUPERSTATIONIT
THE GHANNETYOUR SUBSCRIBERS CAN

TURNTO ?IHOURSADAV
Evervwhere, cable operators are
turniire to Atlanta's Channel 17 to
bolsteiaudience and slow subscriber
churn.

In fact. nearlv three million cable
homes nationwide now eniov 17's
superscledule of 24-hour fainily
enteftamment.

SPORTS. More than 200live
sportine events with Atlanta's five
maior plofessional sports teams:
Nationlal League Baseball, National
Basketball A5sociation, National
Hockey League, North American
5OCCer League, ano pre-season games
of the NFLrs Atlanta-Falcons. PLUS
Collesiate sports: Eight post-season
football bowl eames, Atlantic Coast
Conference aid Southeastem Con-
ference Basketball.



Gheck Polanization Discrimination

A LOWGOST ROTATION SYSTEM
FOR SWITGHING FROM VERTICALTO
HORIZONTAL SATGOM RECEPTION

tr
(,

Increased satel l i te transponder activity on the
vert ical side of RCA SATCOM F1 has placed
addit ional demands upon the TVRO operator
who formally was barely holding his head above
water with the even-side (i .e. horizontal) trans-
ponders. An understanding of how the vert ical
and horizontal transponders interplay and where
the TVRO operator must separate them for
system carriage is essential as vert ical activity
increases.

The basics first. RCA manages to create 24
separate transponders (12 on each polarization) by
employing a system they call frequency re-use. The
domestic satel l i te downlink frequency band is
f inite; 500 MHz wide extending from 3.7 to 4.2
GHz (3,700 to 4,200 MHz). With 40 MHz wide
downl ink channels  there is  actual ly  on ly  room
f or 12 simultaneous downlink transmissions at a
t ime (with a small amount of room for beacon
transmissions and guard bands between trans-
ponders). The ANIK, WESTAR and many of the
ear l ier  In te lsat  b i rds were thus l imi ted to  a fu l ly
loaded 12 transponder system. RCA (and also
Hughes under  contract  for  COMSTAR, the
ATT/GT & E satellites) developed a frequency re-
use system wherein the 500 MHz band is carved
up into 24 separate 40 MHz wide downlink trans-
ponders; 12 of which are connected to horizon-
tal ly polarized transmitt ing antennas and the
other 12 of which are connected to vert ical ly
polarized transmitt ing antennas. The 40 MHz
wide channels are actually used twice then; with
a20 MHz frequency offset between vertical and
horizontal transponders. On RCA and COMSTAR
birds, for example, transponder 1 occupies 3702
to 3738 MHz while transponder 2 occupies 3722
to 3758 MHz. The center frequency for trans-
ponder 1 is 3720 MHz and the center frequency
for transponder 2 is 3740 MHz (1).

1 - Complete lislings ol transponder lrequencies and olher
syslem planning data is included on lh6 CATJ Satell i te Wall
Chart available through CATJ for S10.00 per copy.

On the ground at the uplink transmitter site al l
of the even numbered (horizontal ly polarized)
signals are connected to a horizontal ly polarized
feed  on  the  up l i nk  an tenna  wh i l e  t he  odd
numbered channels are connected to a vert ical ly
polarized feed. Both the vert ical and horizontal
uplink feeds share a common ref lector surface or
parabola.

At the receive site (or downlink terminal) your
reflector surface (or horn antenna) sees both
polarizations equally well .  With a parabolic an-
tenna, the ref lector skin focuses both to the feed
point; either the prime focus feed that mounts
out in f ront of your antenna or via the sub-ref lec-
tor of a cassegrain antenna to the focal point in
the center of your ref lector.

The dual-use of the same frequencies by two
separate, un-related signals works ( i .e. provides
service to you without interference between the
two sets of signals) because of a very careful ly
engineered system. Understanding how that
system functions is important to al l  users or
would be users of the domestic satel l i te service.

When RCA first proposed the system to the
FCC (at the t ime RCA tendered their application
for  l icensing of  F1)  they suppl ied the Commis-
sion with engineering data which indicated they
expected to achieve as much as 30 dB of "cross-
pole isolation" between the two separate polari-
zations. What RCA was tel l ing the FGC was
simply this: l f  you viewed their horizontal ly
polarized downlink signal on a vertically polarized
receiving antenna, you should see (ideally) a 30
dB reduction of the horizontal signal vis-a-vis the
same signal on a horizontal ly polarized antenna.
The ' isolation' offered between the opposite
polarizations is cal led'cross-pole' protection.
The care with which the total system maintains
the polarization relationship is cal led 'polariza-

t ion integrity' .
There were many students of antenna systems

who doubted RCA could keep out of trouble with
1 6



the system. Maintaining a purely l inear polariza-
t ion from the feed of the transmit antenna at the
uplink through space to the receive antenna on
the bird (which has the same l inear polarization
as the uplink signal), then out from the satel l i te on
the downl ink f requency through a th i rd  same-
l inear polarization antenna and through space
back to the receive terminal seemed l ike a consi-
Cerable opportunity for error. The uplink (trans-
mi t )  po lar izat ion and the downl ink ( receive)
polarization are within direct human control;they
can be changed or ' tuned' at wil l  by people on
the ground.

The integrity of the bird's antenna are indirec-
t ly control led by telemetering commands from
the TT&C station at RCA. One of the 128 sets of
data that the bird telemeters to the ground every
two seconds inc ludes in format ion on the b i rd 's
att i tude at any given two second interval. l f  the
att i tude moves outside of a prescribed range
telemetering init iated at TT&C can activate small
rockets that wil l  bring the att i tude back to the
prescribed window.

The upl ink path and the downl ink path are,
however, beyond human control. When there is a
heavy rain storm at either end (or both ends as
happens in some situations) the rain drops re-
polarize the l inear signal by some (measureable)
amount and when this happens what left the
earth as a horizontal signal may arrive at the bird
as a no longer purely horizontal signal. Or vice
versa on the return f l ight back to the receive site.

Thus in the realworld there is some opportunity
for the integrity of the descrete (specif ied) l inear
polarization(s) to become unbalanced. But there
is more to the integrity of the polarization than
the mere chance that i t  wil l  become unbalanced
dur ing f  l ight  up or  back.

In diagram one we have a top-of-earth down
view of the 'system'. The north pole is directly in
front of you and surrounding the earth above the
equator is the geo-stationary orbit 'belt '  at22,300

miles. Three reference points are identif  ied; New
York City on the east, Denver in the middle and
San Francisco on the west. The bird of interest is
SATCOM F1 at 135 degrees west.

Recall  now that the bird has a polarization
reference. l t  is in space and al l  of the usual
reference points (down, up, left and right) are lost
to i t .  So the system designers establish an
arbitrary (but workable) reference point for the
bird. Noting that i t  has a measureable longitude
(degrees west of the prime meridian in our
domest ic  b i rd  case)  the b i rd  is  'a l igned'  due
north towards the earth's true north pole. That is,
the bird is told that for reference the north pole
wil l  be the posit ion on earth which it  reckons to.
Having established this reference point, the bird
may be adjusted (from the ground with tele-
metering commands) so that the l inear polarized
transmit and receive antennas are 'square' to
that point. And while the north pole cannot
actually be seen from the bird (the l ine of sight
path from the bird towards the north stops at
about the 80th paral lel) the spot on earth where
the north pole is situated can be calculated and
the b i rd  a l igned to that  po int .  When the b i rd  is
al igned to i ts north pole reference point a
cur ious th ing happens.  l t  is  a long that  mer id ian
( i .e .  nor th a long the 135th longi tude l ine)  to  the
north pole that the bird's signals are either hori-
zontal or vert ical; and only along that l ine.

In diagram two we see a simplist ic representa-
t ion of what happens to the polarization when

a]
o

0o

s
\

WESTAR I WESTAR II
(r 23.5 ")

DTAGRAM ONE - LOOK ANGLE (ELEVATION)
BETWEEN SATELLITE EQUATORIAL POSITION AND
RECEIVE TERMI NAL LOCATION.

\

@

I
I+

x
A)REPRESENTS A SATEI-L ITE POSITIONED DUE.SOUTH
or voun LocATroN,@rs A sATELLTTE EAST oF you, wHrLE
OIS A SATELLITE WEST OF YOUR LOCATION.

DIAGRA'YI TWO _ LINEAR POLARIZATION (HORIZONTAL,
oR VERTICAL) rS SATELLTTE REFERENCED TO A TRUE
NORTHERLY LEADING FROM ITS LONGITUDINAL LOCATION
OVER THE EQUATOR. POLARIZATION "SEEN" BY YOUR
TERI,AINAL VARIES AS BIRD IS EAST OR WEST OF
YOUR DUE SOUTH HEADING.
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tenna as well;  the feed antenna achieves its gain
by uti l izing the reflector surface as a focusing
tool and in the process there is a reversal of the
polarization sense by 180 degrees. Horizontal is
sti l l  horizontal, only what was left now becomes
right and vice-verse (or up becomes down with
vert ical fed signals). Fortunately the signals
don't know the difference and we don't either for
most applications.

Now back to the factors that can upset the
integr i ty  o f  the or ig ina l  up l ink s ignal .  In  d iagram
4 we see the three most l ikely variables in the
system. On the top we have a heavy rain storm at
the upl ink s i te .  Rain drops have some d imen-
sions and mass and when they are 'excited' by
radio signals in the 4 GHz range some of the
energy from the signal is absorbed by the rain
drops. However in the process of absorbing
energy the rain drops also re-radiate (as in trans-
mit) some of the energy they intercept. However,
being of variable shape and size they often re-
transmit the intercepted energy in a polarization
which bares l i t t le resemblence to the polariza-
t ion which h i t  the ra in  drops in i t ia l ly .  When you
look at a single rain drop you have very l i t t le
impact on the polarization integrity of the system
as a whole. But the cumulative effects of
mil l ions (or bi l l ions) of rain drops can be con-
siderable. Therefore some of the energy that left
the upl ink antenna in  an (adjusted for  longi tude)
horizontal polarization may arrive at the bird with
more of a vert ical component than a horizontal
component. This more-vert ical-than-horizontal
energy is seen by the vert ical ly polarized receive
antennas on the bird and it  is processed through

tr
U

the receive terminal (your TVRO) is either east of
or  west  o f  the 'a l ignment  mer id ian.  In  A the s ig-
nal you receive from the bird (due south of your
location, which means you are located on the
same meridian as the bird) is l inear; either purely
horizontal or purely vert ical as the case may be.
In B the bird is east of you and its al ignment is to
the north pole. However from your vantage point
the polarization (horizontal only is shown in the
diagram) is 'canted' or 'skewed' counter-clock-
wise from you. In C the bird is west of you and
while i t  is also al igned to the north pole from
your vantage point the polarization is canted
clockwise. For most CATV receiving terminals
the bird sits west of our location and therefore
the l inear polarizations appear to be off-horizon-
tal(and off-vert ical) by some amount.

At our receive terminal there is a reversal of
the apparent polarization shift ,  caused by the
reflector surface turning everything around 180
degrees. In diagram 3 we see how this works. You
are now located at either the prime focus feed
point or the location where the sub-reflector is
situated in a cassegrain feed antenna. The in-
coming wavefront is intercepted by the reflector
surface and turned around 180 degrees in the'mirror image' process so that as the reflected
energy converges on the prime focus/sub-reflec-
tor point i t  is now twisted in polarization 180
degrees from its entry onto the ref lector surface.

lf  al l  of this bothers you, remember that the
same thing happens at the uplink or transmit an-

EI

4

I  t X ' ,/ T \

DIAGRA'I'I THREE _ SIGNALS FROM WEST SHIFT
COUNTER-CLOCKWISE AS VIEWED AFTER REFLECTION
FROM DISH SURFACE ON PRIME FOCUS FEED; CLOCKWISE
AFTER REFLECNION IF FROM EAST. CASSEGRAIN FEED
ANTENNAS REVERSE POLARIZATION "SENSE" BACK TO
INCOMING TWIST-SENSE.

FACTORS INFTUENCING POLARTZATION SENSE

HEAVY RAIN AT RECEIVE TERMINAL PATH END, CAUSING
LOSS OF CROSS POLE ISOLATION IN RECEPTION FROM
BIRD.

@
\ - - - _  r ? -  \

z

LOSS OF "BAI-ANCE" OF BIRD CAUSING BIRD'S
DUE-NORTH REFERENCE POINT TO BE IOST. CANTING
RECEIVE/TRANSMIT POLARIZATION SENSE.

DIAGRAM FOUR
1 8



the bird and back out towards earth just as i f  i t
had begun i ts  t r ip  at  the upl ink antenna as a
vert ical ly polarized signal.

The same thing can be happening at the down-
l ink (receive) site. A heavy rain storm causes the
incoming wave fronts to be re-polarized and
some of the originally horizontal energy ends up
over on the vert ical ly polarized feed antenna.
However the amount of energy available to 'ex-
c i te '  the ra in  drops on the downl ink is  very smal l
in comparison to the energy available at the
uplink site and for this (and other) reasons the
effects noticed at the downlink when there is a
heavy rain tend to be far less dramatic than when
the same situation prevails at the uplink site.

F ina l ly  there is  the loss of  the b i rd 's  own
"balance" as shown in the third port ion of
diagram 4. Here the bird gets out of whack with
its true north reference point and the receive and
transmit antennas on board become 'skewed'.
As the CATJ "Satel l i te Magazine" reports aired
in November and December noted (and as
covered in the December 1978 issue of CATJ) the
chances for this type of error are indeed sl im.
However  the poss ib i l i ty  does remain.

For some months at the CATJ Lab we have
been making measurements of the 'cross-pole

HBO TRANSMITTED visual instruct ions to systems making
the switch on June f irst al lowing adjuslment of lhe cross
pole discrimination or nul l .

integrity'  of the satel l i te system and attempting
to corre late our  measured data wi th  both
weather variat ions (at our receive terminal site as
wel l  as the upl ink s i tes involved)  and other
possible system variat ions. Our approach to
these measurements might be useful to othe'r
TVRO system operators who have no immediate
need for simultaneous reception from both hori-
zontal and vert ical polarized signals.

Because the reflector surface sees both l inear
polar izat ions equal ly  wel l  and in  our  (pr ime focus
antenna) cases both polarizations end up at our
feed point with equal ease we reasoned that al l
we really had to do to (1) switch from one polari-
zation to another, and, (2) measure the cross-pole
integr i ty  o f  the system was to des ign a s imple
system to remotely rotate the prime focus feed
horn.  Our  des ign cr i ter ia  ca l led for  cont inuous
rotation, reasonable cal ibration of the posit ion of
the feed at  any g iven point  dur ing rotat ion and
the abil i ty to stop the rotation system in at least
3 degree increments. For those who came into
th is  bus iness v ia  the te lev is ion antenna farm
league that sounds very much l ike a TV antenna
rotator..

ln diagram 7 we see the modif ications made on
the CATJ Lab six meter antenna system to
accept a rotating feed. A low cost continuous
rotation TV antenna rotor was instal led outside
of the prime focus feed area with a rotating shaft
extending back through the pr ime focus point
where the LNA with feed horn antenna previously
mounted. The rotor turns a shaft (piece of pipe)
that has the LNA (with attached feed horn)
mounted on i t .  An 18 inch p iece of  RG-214 cable

TI
o
o-
c

s
J

\

PRIME FOCUS FEED _ ON USTC 6 METER
PARABOLIC PRIOR TO MODIFICATION OF FEED MOUNT

PRI'YIE FOCUS FEED _ AFTER MODIFICATION. TV ROTOR
(CHANNEL MASTER 95I24)MOUNTS OUTSIDE FEED
SUPPORTS. SHAFT (MAST)GOES THRU TO SUPPORT LNA/
FEED MOUNTING PLATE.

DIAGRAM SEVEN
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CROSS POLE NULL is sharp and well
defined as indicaled on this charl re-
cording made at CATJ Lab of color bar
signal on transponder 20. Signal drops
inlo and oul of null very quickly.

l inks the LNA output  wi th  the 7/8ths downl ine
wi th suf f ic ient 'p lay '  in  the 214 l ine to  a l low room
for rotation of the LNA/horn.

Obviously such a system has no direct appli-
cation for normalCATV operation since you must
'dedicate' ful l t ime reception to either horizontal
s ignals ,  ver t ica l  s ignals  or  both.  For  regular
CATV appl icat ions the answer is  a  fu l l t ime dual -
pole receiving system such as the'Microdyne 5
meter  antenna system shown here.  Ful l t ime
service requires a device known as an ortho-
coupler at the feed point to create separate an-
tenna feed outputs for the two polarizations; and
separate LNAs and feedlines to separate re-
ceivers. However for test and experimentation

POLARIZATION MATCHING SIGNAL PEAKING is almost exactly twice as
broad as cross pole null adjustment. Charl recording made al CATJ Lab using
color bar signal on transponder 20. Chart speed identical both cases.

purposes the rotating feed described has many
appl icat ions.

When CATV init ial ly moved from SATCOM F2
to F1 on June 1st (of 1978) HBO provided test sig-
naf s on transponder 22lo al low systems to pro-
perly adjust their polarization 'skew'of their feed
antennas. HBO properly recognized that in shift-
ing from F2 at 119 degrees to F1 at 135 degrees
there was a small (but measureable) change in
the 'apparent polarization' of the new incoming
signals  f rom F1.  The technique for  f ind ing the'peak 's ignal  level  in  a g iven l inear  po lar izat ion is
actually a l i t t le bit backwards but i t  turns out to
be the best  method for  insur ing the correct
matching of your receive antenna's polarization
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DUAL.POLE ortho-coupler installed on AFC/Microdyne dish
shows typical mounling conliguration for commercial dual.
feed syslems. Twin LNA's are inslalled, one f or each polariza-
tlon port on lhe coupler.

to the incoming wavefront.
Most CATV leed antennas have a relatively broad

pattern. That is, you can rotate the feed through
as much as 30 degrees and detect only a very
sl ight change in the peak received level. However
while the matching polarization may be broadly
tuned or received with feed antenna al ignment,
at the same time the null  of the cross pole signal
is very sharp. l t  turns out that the null  of the
opposite polarization is about two t imes as sharp
as the peaking of the matching polarization. With
the rotating feed system described here in use at
the CATJ Lab we have a method of both measur-
ing and i l lust rat ing th is  po int .

In diagrams 8 and 9 we have respectively a
chart recorder plot of the received signal level as
the feed is automatical ly rotated through the
peak (diagram 8, showing maximum signal level
as the feed al igns itself with the incoming polari-
zation) and through the cross-pole null  (diagram
9). Note that with both charts moving at the same
speed (10 inches per minute) and the rotation
speed identical in both instances the peak is
almost precisely twice as broad (in t ime) as the
nul l .  Which is  another  way of  say ing the nul l  is
twice as sharp as the peak. l t  fol lows then that to
have your feed antenna al igned for maximum
cross pole rejection ( i .e. to insure that trans-
ponder 10 does not get into transponder 11, etc.)
i t  is best to tune your receiver measurement

INSTALLATION OF ROTATING FEED at CATJ Lab; Lab Direc.
tor Gayland Bockhahn deslgned the syslom which he is
inslall ing here.

system to transponder 11 and al ign the feed for
min imum s ignal  f rom t ransponder  10.  This  is
basical ly what HBO had systems do on June f irst
when they provided signals on transponder 22
for set periods of t ime.

With the transponders f i l l ing up at a rapid rate
the abil i ty to do this becomes more and more
di f f icu l t .  ldeal ly  you wi l l  se lect  a  t ransponder
that is not in use on one polarization and go to
the adjacent transponder on the opposite polari-
zation for the null-signal-source. Also ideally you
would have an unmodulated CW carrier to tune
to wi th  your  s ignal  level  meter  or  spectrum
analyzer  s ince the presence of  modulat ion

'Tl

o

s
J

\

21



F
U

ROTATING FEED in vert ical polarization posit ion at CATJ
Lab.

causes the ind icated receive carr ier  level  to
bounce about erratical ly. HBO solved this for us
during the June f irst move by providing special
signals and a testing sequence. Lacking that
type of operation i t  is no longer possible to use
this approach.

At the CATJ Lab we have found that i f  you wil l
tune your receiver to transponder 4 (nominally
3762 to 3798 MHz) you can then use the carrier
signal present from transponder 3 (centered at
3760 but  wi th  useable s idebands up through
3770 or so) as your null  signal source. Trans-
ponder 4 is broken so it has no RF through it.
Transponder 3 is WGN in Chicago which at odd
t imes wi l l  have co lor  bars running through i t
(typical ly around 0600 weekday mornings). By
tuning your signal level meter or analyzer to the
60-70 MHz range (on a receiver that has a 70 MHz
lF) you can usually f ind a carrier or two strong
enough to register for cross pole adjustment.

Another approach is to tune up to transponder
20 when they are on color bars and connect the

measurement equipment to the vert ical port on
your feed. Since 19 and 21 both have SCPC and
other data on them it is usually quite easy to pick
out the big, fat video carrier on 20 as a reference
signal (the SCPC and other data carriers tend to
be much lower in level).

Some Surprises
As noted this system was init ial ly instal led to

a l l ow  the  Lab  to  conduc t  some ongo ing
measurements of the polarization integrity of the
F1 (and other) signals as received in Oklahoma.
Such tests  have produced some unexpected
results.

1) The cross-pole check system is a very handy
' remote sensing system'  for  ind icat ions of
where heavy rainfal l  is fal l ing. How's that?
Wel l ,  wi th  fu l l t ime upl ink s tat ions in  opera-
t ion in northern New Jersey (RCA), Virginia
(CBN) North Carolina (PTL), Georgia WTCG),
Houston (FANFARE),  Wisconsin (WGN),
northern California (KTVU), and southern
California (Trinity) it is possible to 'calibrate'

the system for estimated rates of rainfal l
as measured in Oklahoma at these remote
f rom Oklahoma locat ions.  By not ing the
degradation of the cross pole integrity (a
hard dB number)at any instant a rough idea
of the weather at these distant uplink sites
is  poss ib le .

2) Local weather, at the receive site, we f ind,
has far less to do with cross pole degrada-
t ion than weather  in  the v ic in i ty  o f  the up-
l i nk .

3) Perceptible degradation of horizontal sig-
nals has on occasions been traced to badly
degraded cross-pole isolation of a vert ical
signal on an 'adjacent'transponder; weather
is  usual ly  the cu lpr i t .  The abi l i ty  to  check
i t  out  is  handy s ince i t  re l ieves the mind
to know that the degradation is beyond
something you can do anything about.

4) Certain transponders'appear'to lose cross
pole integrity faster than others, even when
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we are deal ing wi th  mul t ip le  upl ink chan-
nels  f rom a s ing le upl ink s i te .  One example
o f  t h i s  i s  SHOWTIME 's  t ransponder  12
which a lmost  wi thout  fa i l  is  the f i rs t  to  lose
polarization integrity when it  starts to rain
hard in  nor thern New Jersey.  From our
l imited observations 12 becomes harder
and harder  to  nul l  much sooner  than the
others or ig inat ing at  Vernon Val ley and
under extremely heavy rain i t  is impossible
to total ly null  in Oklahoma. We have no
explanation for this and pass it  along merely
because it has been observed on a repeat-
able basis.

Conclusion
lf you have recently added or wil l  be adding

dual-pole receiving capabil i ty at your TVRO site
perhaps this discussion wil l  equip you to better
understand the rules of the game. A dual pole
antenna improper ly  insta l led wi l l  a l low cross
pole s ignals  to  creep in to the cable 'p ic ture ' .  l t  is

exceedingly important that you instal l  your dual
polarization feeds (as well as your l inear single
po la r i za t i on  feed )  us ing  the  nu l l  app roach
outl ined here. With more and more video activity
coming up F1 the cable operator should be sure
that his system polarization integrity is up to the
best  s tandards poss ib le .  Prev ious ly  wi th  only
l imited video activity on the vert ical set i t  was
possib le  to  get  by wi th  s loppy cross pole nul l ing;
a luxury you can no longer practice.

And if  you are operating or building an experi-
mental terminal the information here suggests
that  most  terminals  can be equipped wi th  a
rotating feed system for very few bucks. Argu-
ments could also be made for equipping dual-
pole feeds with a rotation system since the low
cost of the addit ional equipment required (less
than $50 typical ly) would quickly wash out with
the ease by which system operation personnel
could ' tweek' the cross pole null  from time to
time and insure that the feeds were properly
discriminating against the opposite polarization
signal(s).

More Fun For HP-97 Owners

CATV SYSTEM POWER DESIGN

Tradi t ional ly ,  power des ign
for CATV systems has been
per fo rmed  us ing  ru les  o f
thumb which lead to  inaccur-
ac ies and inef f ic ienc ies.  The
calcu lat ions requi red for  ac-
curate power des ign can be
complex and ted ious,  par t i -
cularly where switching (regu-

lated) power units are used in
the CATV ampl i f iers .  These
units draw constant power from
the cable,  increasing current
dra in to  compensate for  de-
creasing voltage.
R icha rd  Cove l l t  o f  GTE Sy l -
vania has written that" .  .  . (This)  character is t ic .  .  .

has caused some system de-
signers to run in circles and
bay at the moon!"

Frank A. Himsl
Supervisor, Planning Department
York Cablevision Limited
Don Mil ls, Ontario M3A 319
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CLEAR 1sO .5OO .412 60 VOLT

tABEttING FOR HP.97 MAGNETIC CARD

Fortunate ly ,  Jacob Shekel t
of Jerrold Electronics has writ '
ten an i terat ive ( rePeat ing)
algorithm in the fortran comPu'
ter language which enables the
use of a computer to Perform
the hundreds of rePetit ive cal '
culations required to solve this
type of problem. I urge You to
read his paper for a ful l  exPla-
nat ion of  the theorY and a l '
gorithm. With assistance from
Al Kuolas, also of York Cable'
v is ion,  a  program based on
Shekel 's algorithm was written
for the Hewlett-Packard HP'97
programmable calculator. Also
Dick Govell  made several valu-
able suggest ions which have
been incorporated into the Pro'
gram. With a sl ight amount of
t rans lat ion,  the Program wi l l
work with the HP-67, the non'
print ing version of the HP'97.

The program also Permi ts
calculations using series regu'
l a ted  power  supP l i es  wh ich
draw constant  current  ( inde '
pendent of input voltage) or a
mixture of both types of Power
uni ts .
Program Operation

From the  l i s t i ng  P rov ided ,
key the program into Your
machine, record i t  on a magne-
tic card labelled as shown.

1) Pressffito clear the machine
memor ies.  "1"  wi l l  be d is '
played, indicating that the
first set of data may now
be entered.

2)  Af ter  examinat ion of  the
CATV layout to be Powered,
se lect  a  tentat ive Power
supply location and Power
block points .  Your  abi l i tY
to choose s 'u i tab le loca '
t i ons  w i l l  imProve  w i th
practice using the Program.

3) Starting at a Power block
and working toward the
power supplY location, at
each location (node) where
an  amPl i f i e r  o r  a  sP l i t t e r
o r  d i rec t i ona l  couP le r  i s
located.

4) Key in the sum of the Power
( in  wat ts)  consumed bY
s w i t c h i n g  r e g u l a t o r
powered amPlif iers (cons'
tant power) Plus Power con'
sumed  by  s im i l a r  amPl i '
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FI.OWCHARIOF FENATIVE
PORTION OF FOWERINO PROGRAiA

DRAINAL
Vs = INTERMEDIATE VOTTAGE
Vr = TERMINATION VOITAGE

= IOOP RESIST

t E T l l = O

SUBTRACT AV = Vs - 60
(or 30) FROM V1

ADD CONSTANT CURRENT
DRAINS TO T I

DRAIN FROM SWITCHING

RECATL CABI.E IOOP

CAI"CUTATE VOLT
RISE (r lxR1),

STORE NEW AV

f iers on side-branches fed
from that node.
Press the enter key:[Enil
Key in the sum of the cur-
rent (in amperes) consumed
by series regulator powered
amp l i f i e r s  ( cons tan t  cu r -
rent )  p lus current  con-
sumed  by  s im i l a r  amp l i -
f iers on side-branches fed
from that node
PresslEnTJ
Key in the footage of cable
to the next node toward the
power supply

9) Jltne cable is .750", press
lEl

10) l f  the cable is .500", press
E

11) ff  the cable is .412", press
D

The input  data wi l l  be pr in ted
s imi lar  to  th is  example:

1 -  Numberof  node
Cable footage * 1500.
750 * Cable type
1.5 - Constant current draw

30.0 * Constant power
consumpt ion

12)  A f te r  t he  number  o f  t he
next node is displayed, re-
peat  s teps 4 through 11
unti l  al l  data has been en-
tered. (N.8. a maximum of g
nodes may be keyed into
the machine).

13) For 60 volt systems, press
_iEffor 30 volt systems, press
EE

l f  the design selected cannot
func t i on ,  "0 .000000"  w i l l  be
printed; otherwise, output simi-
l a r  t o  t he  fo l l ow ing  w i l l  be
printed after 1 to 3 minutes of
ca lcu lat ion:
60.00- Power supply voltage
56.96- Voltage at power block
2.55* Total current drain from

power supply
lf the current drain is exces-

sive for the power supply used
or i f  the voltage is lower than
the min imum speci f ied for  the
amplif ier by the manufacturer,
a new design must be tr ied.

In order to change the pro-
gram to use the loop resistances
for the type of cables used in
your  system, fo l low these
steps:

To change the .750 loop re-
sistance, delete steps 159 to
161 and insert the resistance
per  1000'of  cable.
To change the .500 loop re-

5)
6)

7l
8)

TI

\

EXAMPTE PROBTE'VI

B
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> l = 2.68
(EXECUTION TIME: 4l SECONDS)
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POWERSUPPLYVOTTAGE = 60.00
vE = 45.51
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sistance, delete steps 170 to
'172 and insert the resistance
per  1000'of  cable.
To change the .412 looP re-
sistance, delete stePs 183 to
186 and insert the resistance

per 1000' of cable.
The f low chart i l lustrates the
operation of the iterative sec'

Part l l" .  Richard G. Covell ,  GTE Syl-

vania Inc., El Paso, Texas.
2"Non-l inear problems in the design of
cable-powered distr ibution networks",
Jacob Sheke l ,  Jer ro ld  E lec t ron ics
Corp . ,  Inaugura l  l ssue o t  the  IEEE
T r a n s a c t i o n s  o n  C a b l e  T e l e v i s i o n ,
October, 1976.

Fun and Games On The Set

On Thursdays at 12 noon the
color bars normally found on
SATCOM F1 t ransponder  24
fade down and a one hour taPe
produced by CATA and CATJ
magazine f i l ls the screen at
hundreds  o f  cab le  sys tems
from coast to coast and border

SATELLITE MAGAZINE

HEADS INTO 3SECOND SEASON'

to border. Satellite Magazine is
on the air.

Following the CATA CCOS
'78 national seminar this Past
Ju ly ,  some 12 hours of  which
was  d i s t r i bu ted  na t i onw ide
"l ive via satel l i te", the CATA
Board of Directors aPProved

(J

t,.*

cooP in editing. Largest portion of program is videotapes prepared outside of ou
studlo. Tapes are dubbed to 'lr2 Inch for coop's convenlence In pre-production
planning but program is done totally on 3/4 inch format at OU.

CATJ's Bob Cooper "exPloring

ways of uti l izing the satel l i te as
a  r e g u l a r  c o m m u n i c a t i o n s
medium for the cable industry".
W i th in  weeks  CooP had  i t
worked out; through the au'
sp i ces  o f  t he  Un ive rs i tY  o f
Oklahoma and its School of
Broadcast Journalism (labora'
tory) a one hour Program would
be prepared and shiPPed back
to the RCA Vernon ValleY uP'
l i nk  fac i l i t y .  The re ,  L inda
Sample at RCA Americom Ser'
vices would Place the 3/4 inch
tape on the RCA PlaYback faci '
l i t ies  and instant  "cont inent '

wide" coverage would result.
The CATA Board Placed a

number of constraints on the
p ro jec t ;  p r imar i lY  mone ta rY .
First of al l  there would be no
CATA budget for the Project in
1978 and the earl iest review for
1979 would be the JulY CCOS
'79 Board meeting. That left
Cooper on his own for the f irst
year; the project had CATA aP'
proval but no CATA budget.

Satellite Magazine started out
with a resource that maY ult i-
mately prove to be verY valu'
able;approximatelY 19 hours of
3/4 inch color videotaPes Pro'
duced dur ing the CCOS '78.

Some of these tapes are of
excel lent  qual i tY;  both in  the i r
production and in the content
ma te r ia l .  ToP ics  ava i l ab le
inc lude excel lent  industry  d is '



cussions of  everyth ing f rom
system f inancing to  protect ing
a  s y s t e m  a g a i n s t  l i g h t n i n g
problems.  Many of  the leading
people in  the cable industry
part icipated in the CCOS ,79
program and because subject
matter dealt with during CCOS
was "basic" rather than t imely,
d i s c u s s i o n s  o n  f r a n c h i s i n g
problems, TVRO maintenance
procedures or use of low cost
compu te r  sys tems  in  CATV
operat ions wi l l  p lay just  as wel l
in 1979 as they did originaily at
CCOS in 1978."We or ig ina l ly  thought  that
the  mos t  p roduc t i ve  fo rma t
would be to  put  together  one
new program per week, for 40
weeks, with l imited repeats to
f i l l  out  the 52 week schedute.
We had to work around the
various semester breaks at the
Univers i ty  o f  Oklahoma and not
coun t  on  p roduc t i ons  a t  a l l
d u r i n g  t h e  s u m m e r "  n o t e s
Cooper .  Sou the rn  Sa te l l i t e
System's Kip Farmer offered
this advice to the project early;"You wil l  need to leave your-
se l f  suf f ic ient  t ime to handle
field tr ips for taping at various
events". Farmer turned out to
be right. .  .40 new one hour pro-
grams per year was an ambi-
t i o u s  g o a l .  B u t  t h e  f i n a l
decision and format (25 new
one hour programs per year)
u l t i m a t e l y  d e p e n d e d  u p o n

PENN CLINE started out in broadcasting while in high school where his com-
munity had a local rv production center; penn handleJ production recording and
post production editing.

i;i1ltiijffi::#t *-

ou sruDENT steve Miller is responsible lor much of studio camera work seen on
SATELLITE MAGAZINE. His family l ives in an oklahoma town with HBo service and
he has a proud 'Mom and Pop'walching the show he works on every Thursday!

feedback from the cable opera-
tors  who tune in  the program.
Car l  Schmauder  i n  L inco ln
City, Oregon sugfested that i f
each program ran twice, ' ,on
consecut ive weeks" ,  he would
be able to  d iv ide up h is  system
crew into two groups and sche-
dule each group in to the of f ice
to part icipate in the program"wi thout  shut t ing the system
down" for  the one hour  the pro-
gram ai res.  Dozens of  s imi lar
sugges t i ons  made  the  f i na l
decision and the format that
f ina l ly  evolved ca l ls  for  each
program running twice,  on con-
secutive weeks for the most

{!t;
$,

tl

part.
The p lan ca l led for  three

separate types of material to be'edited together' to form the
one hour program. First there
are the CCOS '78 tapes, 19
hours total. Next, Cooper asked
the cable industry  to  "contr i -
bu te  ma te r ia l s  t o  Sa te l l i t e
Magaz ine " ;  sugges t i ng  tha t
state and regional cable meet-
ings could arrange for color
v ideotaping of  the h igh l ights  of
the i r  mee t ings .  Many  cab le
operators have por tab le 3/4
inch equipment and coverage
of internal industry meetings
seemed a natural for the project.

Th i rd ,  f o r  spec ia l  even ts
coverage Cooper would head" in to the f ie ld"  to  br ing raw
video tape footage back to
Oklahoma. "Such tr ips have to
be very productive and someone
has got to agree to assist with
the equipment  requi red" .  To
date the 'Sate l l i te  Magazine '
project has no 3/4 inch tape
gear of i ts own. Nor a camera
(etc.). The f irst ' f ield tr ip'  was
an early October visit  to the
RCA upl ink fac i l i ty  in  Vernon
Val ley.  "Out  of  a  one day v is i t
we came away with around two
hours  o f  ed i ted - fo rm v ideo
tape" notes Cooper "and that
gave us enough material for
two separate 'Satel l i te Maga-
z ine '  programs".  Those
programs, which explored in
great depth the operation of
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sHome Box Otfice. Inc. 1978

Somewhetein this pictu rc
the tdsa troubleshooter
aimedstraightatyou.

You'll find an HBO regional manage{, a real life original of the
people in this picture, right near your market.

They understand your home territory because it's their
home territory too.

If you're not an HBO affiliate, they're the people to contact.
They'll explain exactly how profitable HBO can be to you. And
handle all the details when you're convinced.

They can work with you personally to develop a launch
marketing campaign customized to your needs. They can hold
orientation sessions to familiarize you and your staff with HBO
service. And they'll personally do all they can to help you launch
HBO in vour svstem.

If you're aiready an affiliate , youknow that these people can
he,lp you with on-going marketing programs to enlarge your
subscriber base and increase your profits.

They're on our payroll, but they work for you.
Call one of our eager-to-help VPlGeneral Managers:

Pe te r F ra me (212) IU 6 -1212 ; BtIl H o o ks (274) 3U -8557 ;
Don Anderson (415) 982-5000.

tfou knil us. Yleknow you.
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CATJ,s Gayland Bockhahn sets up the 'title b.oard' for opening -s?q-1e19: in

SATELLTTE MAGAZ;NE. A"Vf"iJ ailo is responsible lor opeiation of CATJ TAPE

irrrr-irilt.iv.vstem and clil xtr KoRNER proiects'

the RCA uPlink system as well
as the 'rumors' concerning the
'health' of SATCOM birds (see
CATJ for December, 1978) were
broadcast during late November
and earlY December. "RGA verY
kindly airanged to have a Pack-
aoe of equipment and a man to
rrln it on hand at Vernon ValleY
for our visit  and that made it
oossible for us to Prepare that
documentary for the industry"
adds GooPer.

During the earlY December
Wes te rn  Cab le  Te lev i s ion
Show in  Anahe im a  s im i l a r
' a r rangemen t '  a l l owed 'Sa te l -
l i t e  Magaz ine '  t o  v ideo taPe
several hours of interviews and
s m a l l  g r o u P  d i s c u s s i o n s
during the course of the show'
" l  have found manY of  the
supPl iers  in  the industrY verY
anxious to  helP us wi th  th is
p ro jec t ;  i n  Pa r t i cu la r  a t
Rnaneim Abe Sonnenschein of
Hughes Microwave Communica'
tion Products saw to it that we
had a 3/4 inch taPe deck and
camera available and Hughes
made room for us in their Ana-
heim booth to  do the taPing" '
At the same Western Show
John Sie of SHOWTIME Enter'
tainment arranged to Provide a
dedicated 3/4 inch PlaYback

- deck and a monitor where at '
?  t endees  cou ld  s toP  bY  the
u SHoWTIME booth and v iew

either or both of the f irst two
30

' s a t e l l i t e  M a g a z i n e '  b r o a d '
casts.  ManY cable PeoPle who
had been aware of the weeklY
satel l i te fed Program but who

had not seen it  got their f irst
exposure there.

i J t t ima te l y ' sa te l l i t e  Maga '
z ine '  must  be se l f  susta in ing
with direct advert ising suPport
from the cable. industrY suP-
oliers. "We began with an ad-
ver t is ing commitmeOt f rom Ed
Taylor's Southern Satellite SYs'
tems ;  and  th i s  commi tmen t
al lows us to PaY the cost of the
one hour Per week on a break
even basis as far as transPonder
t ime is  concerned" '  CATA's
CATJ  Prov ides  the  PeoP le
(Debbie Teel, GaYland Bockhahn
ind Cooper) on a 'no charge
basis' to the Project. One t ime
costs such as blank taPe, the
'set '  for  the Product ion and
other  inc identa ls  have been
shared bY CATA and CATJ.

"When CCOS was telecast
last JulY there were aPProxi-
mate lY 525 cable sYstems
eouipPed to receive the te le '
casti ; '  recalls CATA President
Ben CamPbell.  "That number is

ffi

OU's resldent Groucho Marx' Director of the Broadcast Journallsm Laboratory ls

Dave Davis, a veteran .r ""it"i"iirv pioauction "j1,i"l?:l?Y.1"^"0:f i:T:rY
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now past 800 and before the
NCTA meeting in May it  wil l  pass
1,000 systems. We anticipate
ful ly one third of our CATA mem-
ber systems (some 675 now)wil l
be equipped to receive the
weekly 'Satellite Magazine' pro-
gram before CCOS'79".

S a t e l l i t e  M a g a z i n e  e d i t o r
Bob Cooper has been attempt-
ing to  encourage cable sys-
tems to become involved in  the
project. "There are two areas
where  they  can  con t r i bu te .
One, i f  we had a f i le here of
those systems with 3/4 inch
color porta-pak capabil i ty (or
a l t e rna te l y ,  a  t ranspor tab le
c o l o r  c a m e r a  a n d  3 1 4  i n c h
record deck) ,  th is  would be
very helpfu l  in  ar ranging pos-
s ib le  'shoots ' .  I  would l ike to
v i s i t  va r i ous  a reas  o f  t he
country to do special reports
for  Sate l l i te  Magazine but  not
h a v i n g  o u r  o w n  e q u i p m e n t
l imi ts  where we can go to  do
repor ts .  Secondly ,  in  addi t ion
to covering some of the high-
l i gh ts  o f  s ta te  and  reg iona l
meet ings for  ed i tor ia l  consi -
deration for Satel l i te Magazine,
I know there is creative local
or ig inat ion going on out  there
which the whole industry  could
benef i t  by seeing on Sate l l i te
Magazine.  Systems that  are
doing what  they consider  to  be
i n n o v a t i v e  l o c a l  o r i g i n a t i o n
should arrange for us to see a
(3/4 inch)  dub of  the i r  work.  t f
we  l i ke  wha t  we  see ,  we ' l l
share i t  through Sate l l i te  Maga-
zine".

The University of Oklahoma
School of Broadcast Journalism
originally agreed to the project
on a ' tr ial basis' to produce
four  programs dur ing Novem-
ber and early December. These
four 'p i lo t  programs'were to  be
evaluated before a dec is ion
could be made to cont inue the
s e r i e s  t h r o u g h  t h e  S p r i n g
semester. "We very much l iked
the concept  of  a l lowing some
of our more advanced students
work in a real work program"
says Dave Davis, Coordinator of
the Broadcast Journalism Lab-
oratories at OU. "Our Lab is
adequate for our own teaching
and learning exercises but we
were concerned that i t  might
not be adequate for something

l ike th is" .  The f i rs t  four  pro-
grams were put together with-
out benefit  of many of the basic
tools most of the more sophist i-
cated CATV system local origi-
nation facilities take for granted.'Tools' such as a t ime base
corrector or an alpha-numeric

genera to r  were  s imp ly  no t
available at OU. "l  bel ieve we
wil l  be able to repay the co-
operation of OU by going into
the suppl ier  segment  of  th is
indus t r y  and  ob ta in ing  the
loan of some addit ional pro-
d u c t i o n  e q u i p m e n t "  a d d s

THE sruDlo. Most of the equipment for production is either soNy or Tetemation.
Phoios hung on set vary from week to week to suit the subject matter covered in a
part icular SATELLITE MAGAZINE.
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CLASSY.CAT advertising is handled as
a no.cnarge.merebershap service of and
by CAT

731

WANTED: 6 Ameco Ampli f iers, Model
PSA, Composite AGC

Cumber land T .V.  Inc . ,  Cumber land,
KY. 40823 (606) 589-4731.

SEVEN POSITIONS OPEN AT ARTEC
We are looking for experienced people
to f i l l  several posit ions in our 37 chan-
ne l ,  s ta te -o f - the-ar t  cab le  te lev is ion
system serving the Washington, D.C.
suburb  o f  Ar l ing ton ,  V i rg in ia :

3  Ins ta l le rs
2 Instal ler/Technicians
1 Techn ic ian
1 Underground Construction Super-

v tsor
Compensation commensurate with ex-
perience, equipment provided, l iberal
benefi ts package.
Jo in  th is  dynamic  young company and
e n j o y  t h e  c u l t u r a l  b e n e f i t s  o f  t h e
nat ion 's  cap i to l  a long w i th  the  beaut i -
f  ul Northern Virginia countryside.

Call  or write:
Director of Engineering
Arl ington Telecommunications Corp.
2707 Wilson Boulevard
Arl i n gton, V ir gini a 22201
(703) 841-7700
Equal Opportunity Employer

For Sale: Channel modulators, Dynair
TX-4A ch 6,7,8,10,13 standard video &
audio inputs $425 ea; Bandpass fi l ters
Blonder-Tongue BPF-3414 for ch 6,7,8,
10,13 $75 ea; pilot carrier gen 112.5 MHz
metered $150, prices negotiable, need
4GHz LNA, Vidicon Camera 913-651-
6612 after 4 PM CST.

as lol lows:
CATA (member.

)  q u a l i f i e s  f o r
space free

50 wordsl

regular dues
thly basis; As-

pay  a  one t ime'members
nual fee ol

is also
at the
word

of
of
fo r

1  5 th each
lowing t h ' s

member

( l i m
re);

(no  i
.CAT

lu l l
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Cooper "for use at the Univer-
s  i t y " .  Seve ra l  com pan  ies
m a n u f a c t u r i n g  p r o d u c t i o n
equ ipmen t  have  ag reed  to
make available several needed
pieces of  equipment ,  as a loan
to CATA and the University and
c o n s e q u e n t l y  t h e  t e c h n i c a l
capabi l i t ies of  the product ion
of  Sate l l i te  Magazine wi l l  im-
prove during 1979.

The big hurdle remaining is
advert ising support within the
program i tse l f .  "We or ig ina l ly
fe l t  that  we could probably
'afford' to sel l  as much as 12

j$si,l$

$tH
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THE SET from the control room. Bockhahn constructed the'open frame' PVC set
based upon suggestion of OU Broadcast Journalism Lab Director Dave Davis.
Formai makes for very easily stored set with great deal of flexibility in week to
week operation.

:
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minutes of  the hour  for  com-
merc ia l  t ime"  no tes  CATA
President  Ben Campbel l .  "The
income f rom that  commerc ia l
t ime wi l l  go d i rect ly  in to the
p roduc t i on  o f  t he  p rog ram
i tse l f .  Just  p ick ing up the tab
to send Cooper on a tr ip to
bring back a report is a hurdle
today when there is no budget
for  such th ings."  The b iggest
h u r d l e  w i t h  t h e  a d v e r t i s i n g
support seems to be the lack of
fami l iar i ty  wi th  the creat ion of
t e l e v i s i o n  c o m m e r c i a l
messages on the part of the
suppl iers .  One large company,
very interested in backing the
p r o j e c t ,  f o u n d  n o  d i f f i c u l i y
a l locat ing a few hundred dol -
lars a week for the purchase of
the commerc ia l  t ime.  But  then
when the market ing VP went  to
thei r  adver t is ing agency wi th  a
request for quotation of the
costs  associated wi th  pro-
ducing a set of two minute com-
mercials he was total ly unpre-
pared for the response. '$20,000
for  s ix  commerc ia ls '  was the
response .  The  adve r t i s i ng
agency treated the request l ike
any other  c l ient  request .  .  . i t
priced out the package using
commerc ia l  ta lent ,  commerc ia l
s tud io t ime and profess ional
p roduc t i on  fac i l i t i es .  To  the
agency 's  manner  of  th ink ing,
12  ' o r i g ina l  m inu tes '  a r t f u l l y
done on videotape was alot of
'value' for a paltry $20,000. The
C A T V  m a r k e t i n g  V P  s t i l l
shakes his head over that one.

"There may be another way to
do  th i s "  sugges ts  Cooper ."One that makes use of the
ta lent  we have r ight  here in  the
CATV industry. I  have suggestd
to several suppliers interested
in suppor t ing th is  program, and
get t ing the exposure that  te le-
v is ion adver t is ing can uniquely
do for  them, that  they look
around the cable TV systems
w i th in  50 -100  m i les  o f  t he i r
p lant .  They might  f ind a system
with lo ts  of  local  or ig inat ion
know-how and a sharp local
producer  who could do the job
o f  p r o d u c i n g  s o m e  c u s t o m
video commerc ia ls  for  them for
a whole lo t  less bucks than the
commerc ia l  shops  wan t " .
Cable LO people have grown
up on lean budgets ( i f  in fact
they have any budget ! )  and
they know how to stretch the
product ion dol lar  fur ther  than
anyone else in video today.

Satel l i te Magazine has been
dubbed 'a  noble exper iment '  by
those people work ing on the
pro ject .  l t  has prov ided the
cable industry with an oppor-
tun i ty  to  ' ta lk  wi th in  the in-
dust ry '  us ing the one medium
that  we should have been us ing
al l  a long;  te lev is ion.  The sate l -
l i t e  d i s t r i bu t i on  o f  t he  p ro -
gramming has made it  possi-
ble for hundreds of cable sys-
tems and thousands of  cable
people to part icipate in the pro-
gram. We hope your system
wi l l  jo in  those a l ready par t ic i -
pat ing.

GATU EQUTPMEt{T REPATRS

*LINE & DISTR. AMPLIFIERS
*FIELD STRENGTH METERS
*HEADEND & CCTV GEAR

High quality test equipment, uastly
experienced pelsonnel, and a lalge
inuentory of replacement pails, as.

res you of the best seruice avail.
anywhele.

*FAST TURI{AROUI{D
*QUAUTY WoRKMANSHTP
{.REASOl{AB[E RATES

All units checked to meet manu-
fac turer ' s  spec 's .  90  days
unconditional warranty from ship-
ping date. 48 hours burn in period
before final test.

ALSO AUAII.ABLE:
*MoDtFlcATl0l{ KtTS
*EMERGEI{CY SERVICE*cAsH DtscouilTs
*FIELD SERVICE
*FCC COMPLIAI{CE TESTS

There is much more, lust call us collect
for comolete information

VideoTecb
ice Inc.

cAlv-  MAIV- CCIV

4505-D W. ROSECRANS AVENUT
HAMHORNE, CALIFORN IA 90250

2 I 3/675-3266
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Another Look At TVRO Glearance Galculations

EARTH STATION SITE
ENGINEERING vs. SEGURITY FENCES

AND OTHER LOGAL BLOCKAGE

Earth Stalion Site Engineering
One problem that is l ikely to

occur in earth station engineer-
ing concerns the distance the
antenna must be located from
a security fence to avoid signal
blockage. Because the instal la-
t ion of  chain l ink fence is  ex-
pensive,  i t  is  wor th a few
minutes of  ca lcu lat ion t ime to
min imize the fence s ize.

Before the calculations are
undertaken, a certain amount
of raw data must be gathered.
That  data inc ludes the d imen-
sions of the antenna, the height
o f  t he  secu r i t y  f  ence ,  t he
des i red  o r i en ta t i on  o f  t he
fence and, of course, the an-
tenna azimuth and elevation
angles over the entire range of
potent ia l  operat ion for  the
location of the selected sites
(see f igure 1).

Antenna data is obtained
from the antenna manufacturer
while the site location gener-
al ly dictates the most desirable
fence orientation. Perhaps the
best way to proceed is to
consider a specif ic case and
perform the necessary calcula-
t ions. Therefore, assume the
fo l lowing:

1. 7-foot tal l  chain l ink fence
2 .  Sc ien t i f i c  A t l an ta ' s  5 -

meter antenna

Will iam H. El l is
Manager Systems Engineering
Evansville Cable TV, Inc.
Evansville, Indiana 4771 1

3.  Locat ion,  az imuth and
elevation data as shown in
figure 1.

The worst  case s i tuat ion
(farthest distance from fence
for beam clearance) wil l  occur
at the lowest elevation angle.
Figure 1 shows that angle is
23.58' at241.39" azimuth. Geo-
metr ica l ly  the s i tuat ion wi l l
appear as shown in f igure 2.

F igure 2 shows the antenna
at an elevation angle of S =
23.58". Notice that O is the
same angle. Notice also that at
t h a t  e l e v a t i o n  a n g l e ,  t h e
bottom rim of the antenna is
"a" feet from the ground which
is also "a" feet above the
bottom of the fence. Simple
geometry shows that the tan-
gent of+= tan*= h-a/d where
"d" shows the fol lowing:

d = h - a
tan€

"a"  must  be determined
from the manufacturer's an-
tenna data sheet. In our case,
"a" = 1.55 fegt,

Therefore, the distance to
clear the fence is:

d = ( 7 - 1 . 5 5 )  - 1 2 . 4 9 f e e t
tan 23.58"

Unfor tunate ly  that  is  on ly
part of the answer. Because the
antenna is circular and since
the bot tom of  the antenna
gently slopes upward, other
parts of the antenna must be
taken into consideration. Cal-
culating the required clearance

from other parts of the antenna
requires determining the height
of the antenna at different dis-
tances f rom the center l ine.
(See figure 3).

Determining the rise of the
antenna rim (y distance) as we
progress f  rom the antenna
center l ine (x distance) requires
some algebraic manipulation.
T h e  e q u a t i o n  o f  a  c i r c l e
centered at a y distance of R on
a set of x-y coordinates as
shown is:

y 2 - Z y A + x 2 = 0
For our S-meter (16.4 foot)

diameter antenna, determina-
t ion of the y height may be
made  us ing  the  s tandard
quadratic solution, i .e.:

y = -5 Afffi-as
--

Where: a = 1
b  =  ( -2R)  -  -16 .4 fee t
n - u 2C = X
y = 16.4r\(- 16.,4P;F

2
Solving for values of y with x

increments of 1 foot gives the
values shown in table 1.

1
2
3
4
5
6
7
8
8.4

16 .15
15.83
15.36
14.70
13.79
12.47
10.0
8.2

.06

.25

.57
1.04
1.70
2.61
3.93
6.40
8.2

Table One

The first y root represents
the height of the top of the an-

F
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tenna a t  the  x  d is tance f rom
the center l ine  (assuming a  ver -
t i ca l  an tenna,  i .e . ,  an  e leva t ion
angle of 0 ') .  The second root is
the one of interest showing the
he igh t  o f  the  an tenna r im above
the bottom most point on the
r i m .

One further factor must be
considered. That factor is the
distance from the bottom most
point of  the antenna to the r im
of the antenna in the horizontal
d i rec t ion  a t  the  e leva t ion  ang le
of interest (see f igure 4).

The z distance can be calcu-
la ted  us ing  the  fo rmula  tan  O =

POIN;ING AZINUTH AN! ELEVATION ANGLES FOR

EVANSVILLE I  IN
37Ir 59f,1 44S N
s7D 32M 31S tJ

LONGITUIIE hANGE OF GEOSTATIONARY SATELLITES AT I IHICH THE
EAATH STATION ANTENNA }IAY BE POINTED , . .  AZII . IUTHS ARE IN DEGREES
FRor{ TRUE NoRTH.

SATELLITE EARTH STATION
ELEV

OI,NER LoNGITUDE AZIIIUTH ANGLE

x
:i
x
r

SATELLITE EARTH STATION
ELEV

OI,.INER LONGITUDE AZII'IUTH ANGLE

7 0 .  o
7 t , o
7 2 ' O
73 ,O
7 4 , O
73 ,O
7 6 , O
7 7 , O
7 A , O
7 9 , O
8 0 .  o
8 l . o
8 2 . 0
8 3 . 0
8 4 . 0
s5 .  o
8 6 o O
a 7 , o
8 8  . 0
8 9 .  O
9 0  . 0
9 1  . 0
92 ,O
9 3 . 0
9 4 . O

c0l t6TAR I I  95rO
9 6 , O
9 7 , O
9 8 .  O

IIEETAR I  99.0
1 0 0 . 0
1 0 1 . O
102 .0

LA2,A2 42,32
L 5 4 , 2 4  4 ? , 7 L
1 5 5 . 6 8  4 3 . 0 8
1 5 7 . 1 5  4 3 . 4 3
t ' a , 63  43 ,77
1 6 0 , 1 3  4 4 . O 9
1 6 1  . 6 4  4 4 . 3 6
163 ,77  44 ,63
t64 ,72  44 ,47
t66 ,28  45 ,O9
167,86 4e,29
t 6 9 0 4 4 , 4 3 , 4 7
L7L .04  4J ,62
t 7 2 . 6 4  4 3 , 7 4
174 ,25  43 ,54
17e ,A7  45 ,?2
L77 ,49  45 .97
t 7 9 , L t  4 3 , 9 9
1 8 0 . 7 4  4 6 . 0 0
7A2,36 43,97
1 8 3 , 9 8  4 5 . 9 2
1 8 5 . 6 0  4 5 . 6 5
L t37 ,?L  43 ,75
1 8 8 . 8 ?  4 5 . 6 3
1 9 0 . 4 1  4 5 . 4 8
1 9 ? . O 0  4 5 . 3 1
1 9 3 . 9 8  4 9 . 1 1
1 9 5 . 1 4  4 4 . 8 9
1 9 6 , 6 9  4 4 . 6 1
1 ? 8 . 3 ?  4 4 . 3 9
199 ,74  44 . tO
20L,24 43,79
202,7? 43,46

X ANIK I
*
x
x
*
X ANIK I I
t
x
x
x
X ANIK  I I I
*
I
x
x
x sATcofi Ir
*
)t(
x
X I.IESTAR II
x
x
)fi
*
X COI1STAF I
x
*
x
*
x
x
x sATcol,l r
I

104 .0  2Q9 ,63  42 .74
1 0 5 . 0  2 0 7 . 0 6  4 ? , 3 5
1 0 6 . 0  2 0 8 . 4 6  4 i . ? 4
to7  , o  209 .  B$  4  1  .  5?
1 0 8 . 0  2 1 r . 2 1  4 L , O 7
1 0 9 . 0  2 7 ? , 3 3  4 0 , 6 t
1 1 0 . 0  2 r 3 . 8 t i  4 0 .  i 3
1 1 1 . 0  2 1 5 . 1 8  3 ? . 6 4
1 1 2 . 0  2 1 6 . 4 3  3 e , 7 3
1 1 3 . O  ? t 7 . 7 L  3 t t , 6 0
1 1 4 . 0  2 1 8 . 9 3  3 i , . 0 6
1 1 5 . 0  2 2 0 , 1 6  3 / . ' - l
116 ,0  22L ,36  36 ,?4
1 r 7 . 0  2 2 ? . 8 3  3 6 . 3 6
1 1 8 . O  ? ? 3 , 6 4  3 2 , 7 7
1 1 ? . 0  2 2 4 , A ?  3 3 , 1 7
1 ? 0 . o  t ? 5 . 9 3  3 4 . 5 6
1 ? 1 . O  ? 2 7 , O ?  3 3 , 9 3
L22 ,0  228 .10  33 .30
1 2 3 . 5  2 1 9 . 6 8  3 ? . 3 3
1 ? 4 . 0  2 3 0 . 1 9  3 : ' . O O
1 ? 5 , 0  2 3 1 . 3 1  3 r  . 3 4
r ! 6 ,0  232 ,?2  30 , ! ' 6
L ? 7 , 0  ? 3 3 . 2 0  3 9 . 9 9
1 ? 8 . O  2 3 4 , 1 7  2 . | , 3 0
1 ? 9 . 0  2 3 5 . 1 2  ? 8 . 6 1
1 3 0 . O  ? 3 6 , 0 6  2 7 , 9 0
1 3 1 . 0  2 3 6 , ? B  ? 7 , 2 0
132 .0  237 ,$9  26 ,44
133.0 23A,79 25,77
134 .0  23? ,67  23 .o4
135 .0  ?40 .53  24 ,3L
136 .O  241 .39  23 .58

FIGURE ONE

$
Finding information describing non-
commercial ('expetimental') TVR0
systems is dilficult at best Now TPI
has a series of four videotapes which
help you better understand how the
private terminal systems work, what
is required to male them work, and
hovr to put it all together.

Tapes are in l/2 inch lormat, either
BITA or VHS. Full color and highly
informative. Tapes are in-stock for
immediate shipment upon receipt of
your order and payment (sor0 - no
purchase orders).

Select the tape(s) you wish and be sure
to specily whether you want EETA
(2{ hour) format or VHS (4 hour
forma0. These tapes make suPerb
training aids, excellent group learn-
ing tools and fantastic library pieces
for your own private study and rF
study of the fast changing world of
satellite communications. All prices
include shipping charges via parcel
post. Canada and loreign, add $3.00
per tape extra for higher shiPPing
costs.

a llsT-t - "Hm fhs ilomc Tcrnind
Wo*s"

a HSt Z - "Pdr.tc Trminrb Todaf'

a HSl.3 - "II Tcrminrl Irchnicrl
IoPicC'

O llsT"l - "Hfl fhc Bid tlioo'

,o, I Television
!rr I  Publications, Inc.

|li:il||'j.i1ii13il1 (roi'e47'{7r7)
F
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the new$adelG0
MODEL FS .733 B/SIJPER

DUAL.RANGE
(VHF/Superband)

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

Call us or write for your free color
brochure.
Portable test instruments by Sadelco are
available at major CATV Distributors.

299 Park Avenue, Weehawken, New Jersey 07087 / 201-966-0912
Generar rcpresentat ive lof  Europ€: cat6c AG Luzern/swi tzor land,  Habgburgorstr  22.

Tol. 041.41.75-50 Tctex TELFT 78108. tN CANADA: Comm-plex Etectro;ics Ltd.

-T1

s
\

sadelc0,InG.
:$i$.$i.ltsjl:'nr!r!.':llti'lt:

ff TRUNK-QUNLITY
LINEEXTENDERS

o Versatile - 15, 26,90 or 4O dB maxlmum
galn wlth manual, thermal and automatlc
level control optlono

o Petformance - lntcr-ctage controlc for
bcot olgnal to nolce - ldeal for ttrnk applt-
catlon ln omall systemo

o Quality - hlghest llne.exrender qualtty ln
the lndustry wlth low dlctortlon hybrldo
for 5O-3OO MHz operatlon

o

a

Expandable - butlt-tn oub band fttters
for optlonal 5-30 MHz reverse ampllfler
operatlon
Convenient- 3O or 6O VAC operatlon
Seruice - htgh qualtty product backed by
Canadian and U.S. @roadband Engineedng,
Juplter, Fl.) sewlce depots.

TF|IPLE CROWN ELECTRONICS, INC.
Write or call: 42 Racine Road, Rexdale, Ontario MgW 2Zg

Telephone (416) Z4g-1481 tr
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AI\OTHERWAYTO SAVE
by GARDTNER

The New Programmable Earth Station Switcher

CHANNELCUE@ AUTOMATICALLY SWITCHES YOUR
SATELLITE CHANNELS FOR A WHOLE WEEK

No More Blank Screens
Eliminates Unauthorized Material
Crystal Control led Programmable Clock
Standby Clock Power Protects Memory
Up To 256 Functions Per Week
Internal Color Character Generator
Four Standard Messages
Other Messages Avai lable

FOR DETAILS CALL
(713) 961-7348
Wally Briscoe
Bill Kassemos
Cli l f  Gardiner

C H A N N E L C U E o  W i l l  B e
Ava i lab le  In  February

GARDINER
COMMUNICATIONS

CORPORATION

We're Moving Next Door To Larger Quarters - 1980 South Post Oak Road, Suite 2040
Houston, Texas 77056



azlmuth
152.82
155.68
160.13
164.72
169.44
175.87
180.74
185.60
190.41
1 95.1 4
199.74
205.63
209.85
21 5.1 I
220.16
225.93
230.19
235.12
240.53
241.39

elevation
42.32
43.08
44.08
44.87
45.47
45.92
46.00
45.85
45.48
44.89
44.10
42.74
41.52
39.64
37.51
34.56
32.00
28.61
24.31
23.58

rim height
4.51
4.6
4.8
4.9
5.1
5 .15
5.20
5 .10
5.0
4.9
4.8
4.6
4.3
4.0
3.7
3.2
2.8
2.25
1.62
1.55

Table Four

distance.to.clear fence
2.75
2.57
2.27
2 . 1 1
1.87
1.79
1.74't.84
1 .97
2.'t1
2.27
2.60
3.05
3.62
4.30
5.52
6.72
8.71

11 .91
12.49

FIGURE THREE

FIGURE FIVE

FIGURE FOUR

z/y where y is determined from
tab le  1 .

x  =  y tanS
Table 2 shows the calculated

z values.

F inal ly  the d is tance to  the
fence can be determined for al l
points on the antenna rim as
shown in f igure 5.

Table 3 shows the distance
to the fence (d)  a t  d i f ferent
locations on the antenna rim.

.25

.57
1.04
1.70
2.61
3.93

1 1.80
10.93
9.65
7.85
5.37
1.76

Table Three

For values of x greater than 7
feet from the centerl ine, the an-
tenna is above the fence and
hence requires no distance to
clear.

Plot t ing the resul ts  shows
the  s i t ua t i on  more  c lea r l y .
Figure 6 shows the results with
a north-south/east-west oriented
fence.

The  an tenna  i s  shown
pointed at the azimuth having
the lowest elevation angle. To
complete the engineer ing,  the
same ca l cu la t i ons  mus t  be
made for other azimuth/eleva-

. 1 1

.25

.45

.74
1 . 1 4
1.72

1
2
3
4
5
6
7

'Tl

o

:<
J
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1
2
3
4
5
6
7
I
8.2

.25

.57
1.04
1.70
2.61
3.93
6.40
8.2

Table Two



241.39"

/ FENCE

'S

FIGURE SIX

t i o n  a n g l e s .  P l o t t i n g  t h e
dis tance to  the fence for  the
lowes t  an tenna  po in t  a t
az imuth increments of  5 '  wi l l
he lp in  th is  evaluat ion.  Table 4
shows the resul ts  of  the ca lcu-
lat ions. The height of the r im of
the antenna was determined in
each case f  rom the manu-
facturer's antenna data sheet
and subtracted from the overall
fence height as shown earl ier.

The data is plotted in f igure
7.  Note that  the d is tance p lot  is
made from the rim of the an-
tenna which t races a c i rcu lar
a rc  f rom the  an tenna  P ivo t
point .

Because of the elevation in-
crease. the distance from the
fence decreases rapid ly  af ter
about  5"  o f  az imuth change
f  rom the  l owes t  e leva t i on
angle.  As a resul t ,  the fence
plot  o f  f igure 6 is  the worst
case s i tuat ion.

To determine the f ina l  fence
design,  the above in format ion
must be applied to a projection
of the antenna from above. The
actual base pointing angle must
also be taken into considera'
t ion. That angle can be deter-
mined by look ing up the actual
az imuth point ing range of  the
antenna from the manufacturer's
data sheet. The Scientif ic At-
lanta antenna has an adjust -
men t  range  o f  65 '  coun te r -
c lockwise ( f rom above)  and
c lockw ise  f rom the  an tenna
center l ine.

The total arc over which the
antenna must  look at  the s i te  in
ques t i on  i s  ( f rom F igu re  1 )
241.39"-152.82" = 88.57". Thus
the tolerance in each end of the
arc is (65" + 45") - 88.57' =
10.72".

Center ing the antenna on the
arc would require a base ori-
entation of 152.82" - 10.72" +
65" - 207.10" (or 241.39' +
1 0 . 7 2 " - 4 5 ' - 2 0 7 . 1 1 " \ .

F igu re  8  shows  the  f i na l
fence requirements.

The techniques shown can
also be used as the basis for de-
signing a pit for blockage of ter'
restrial off-air interfering signals.

tr
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PROJECTION OF LOWESI
POINT ON RIM ABOUT
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FIGURE SEVEN

FIGURE EIGHT



The  t i t l e  o f  t h i s  co lumn .  " .  .  . on
Computers" indicates the emphasis.
There wil l be more discussion on uslng
your computer than on the computer
itself. computer programs or soltwaro
will be the major feature every month,
although development in the computer
field wil l be covered. For example, a
column wi l l  be devoted to " f loppy
discs" but the emphasis wil l be on why
they are useful, not on how they work.

Another malor feature is a l isting of
computer  programs for  the Radio
Shack TRS-80 that would be useful for
a cable television operation. The listing
has two different categories of such
programs. The first set of programs are
ava i l ab le  t h rough  the  "Compu te r
Cablev is ion Sof  tware Exchange".
Many programs are available on a cas-
sette lor about $2.00. The main reason
for the difference in the price for these
cassettes wil l be the cost for printed
Instructions. Most of the programs in
this category wil l be described in this
column.

The purpose of this first category in
the l isting is to encourage the exchange
of TRS-80 programs. For this reason we
are keeping the pr ice as low as
possible. But more importantly we are
encouraglng people to submll programs
to the exchange. You wil l be credited
as the author  in  a l l  l is t ings and in the
printed instructions for each program
you submit. Plus, for each program
submitted you can receive any three
programs in the exchange at  no
charge! Hopefully this wil l encourage
you to submit programs to the ex-
change for others to use. Within a few
months there should be near ly  a
hundred programs available through
this exchange!

To submit a program simply record
the program on a cassette and send it
along with some writ len instructions
and a brief descriptlon. Also, when you
submit this program, please Indlcato
whlch three programs you would llke In
retu.n for your submltted program. We
will copy your program into our cas-
set te l ibrary making sure that  i t
operates correctly on our computer(s).
Then we will return your cassette with
the programs you requested recorded
on it. When people request a copy of
your program, we wil l simply copy it
onto a cassette, photocopy (xerox)
your instructions and description, and
mail this out. (lf needed, we can retype
your documentation.)

There is a second type of program
listing in the software exchange. This
cat€gory is a l ist of programs available
lor the TRS-80 that you probably wil l
not llnd at your local Radio Shack store.
These programs are from individuals
and companies who are independent
f rom Radio Shack and who have
produced useful programs for your
TRS-80. These programs are aleo avalF
able through Gomputer  Cablev is ion
because we are dealers for most major
producers of software for the TRS-80.
Th€ most obvious dlfference betw€en
this type of program and the other wil l
be the prlce. These programs wil l cost

anywhere from $7.95 to over $200. To
order any of the l isted programs see
the program listing material.

One of the other reasons for doing
th is  month ly  column and preceeding
series of articles was to quickly pro-
mote the use of comouters in the cable
te lev is ion f ie ld and to push mysel f  to
take an active, regular part in that
effort. Both of these goals are achieved
by meet ing CATJ's month ly  deadl ine.
However, assistance from any reader
will always be appreciated. Please feel

free to comment, make any sugges-
t ions,  or  prov ide ideas for  possib le
topics.

Final ly ,  one of  the th ings that  wi l l
regular ly  be inc luded in th is  column is
a  comp le te  copy  o f  a  compu te r
program. To make these as useful as
poss ib le  t o  as  many  peop le  as
possible these programs wil l be written
for  the Radio Shack TRS-80 micro-
computer with Level l l  BASIC. Because
this BASIC is one of the variations of
what has become known as'MicroSoft'

THE COMPUTER CABLEVISION SOFTWARE EXCHANGE
Category One (for TRS-80, $2.00 each)
1. Geostallonary Satellite Flnder (see above)

Level l l  4k.
2. Geostallonary Satelllte Finder ll by Ray Daly

Level ll 4k.
3. Cable Power System Deelgn by Ray Daly and Bill Marshall

Level I or l l  4k.
4. Feeder Deslgn by Ray Daly and Bill Marshall

Level I or l l  4k.
Category Two (for TRS-80)
1. Renumbered from Soltware Associales

renumber any program or merge programs
Level l l  16k. $14.95

2. Library 100 trom Bottom Shelf, Inc.
100 dilferent programs; 25 on business and f inance
Level ll 4k. $49.50

3. Electric Pencll from Michael Shrayer Software
word processing using your TRS-80 and a printer
Level I or ll 16k. $99.95

4. Euslness I from Neal Jensen
very small business Accounts Receivable, Interest on Loans and Savings.
Level I or ll 4k. $9.95

5. Business ll from Neal Jensen
very small business General Ledger, Metric Conversions Plus, and one other.

.  Leve l l o r l l 4k .$9 .95
6. Editor from Software Associate$

word processor that works with disks
DOS 32k. $39.95

To order any program send order to Computor Cablevision; 2617 42nd St NW #2;
Washington, DC 20007; or phone (202) 337.4691. Please enclose payment with
order, and add $1.00 per order lor shipping.
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mpulefs
l Cable

Ray Da ly ,  Pres ident
C o m p u t e r  C a b l e v i s i o n ,  I  n c .
2617 42nd St .  NW
W a s h i n g t o n ,  D . C .  2 0 0 0 7
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BASIC, programs written for TRS-80
Level ll can fairly easily be typed into
other computers which use MicroSolt
BASIC (1.e. the Gommadore PET, the
Apple l l with AppleSoft BASIC, and
others).

Okay, enough with what to expect
every month, here is the flrst program
for all ol you computer owners out
there. In the November '1978 issue of
CATJ, there appeared an article con-
cerning locating geo-stationary satel-
l i tes for  looking at  ln te lsat  b i rds.
Inc luded in th ls  ar t ic le  was a d is-
cussion about calculating the azimuth
and elevation to any such satellite and
a chal lenge.  " .  .  .Rey Daly.  .  .can
probably be talked Into puttlng togethol
a program for TR980 usors." Wlth that
challenge and encouragement I sat
down one evenlng and it was done,
This program displays the azimuth,
elevation angle, and range lor any get
of coordlnates to ten satell i te longl-
tudes at a tim€. This program is now
part  of  the "Computer  Cablev is ion
Software Exchange."

Then after this was completed, Mr.

Richard Hilton of Comlab Corporation
(16115 Valerio Street; Van Nuys, CA
9'1406) sent CATJ a copy of the same
type of program to work on an Apple ll
uslng Applesoft l l , Extended BASIC.
Because most people don't know how
th€ computer program differs from one
computer to another, I decided to con-
vert Richard's program into Level ll
BASIC for the TRS-80. And in order to
show this difference, the 'same' pro-
gram is printed here for both the Apple
ll and the TRS-80.

How do these programs work? Most
of the lines in these programs are used
to print information on the screen. In
lines 1-5 the tit le of the program is
printed. Lines 10-20 are used to set the
values of the variables for Pl, the radius
of the earth in kllometers, and the
distance from the earth surface to the
sate l l i te  in  k i lometers.  Next ,  the
program asks in llnes 40-50 for the latl-
tude (Yl, Y2) and longltude (X1, X2) of
the ear th s tat ion in  degrees and
minutes, These values are then con-
v€rted to declmal degrees by lines 60-
70. The program next asks for the

I

longitude of ihe satell i te in degrees in
lines 80 and 85. Note that the program
requires negative values for west longi-
tude (i.e., western hemisphere) and
southern longi tude ( i .e . ,  southern
hemisphere).

With all the information entered into
the machine, it can now begin calcula-
ting the azimuth, fange and elevation
angle. In order to do this some inter-
mediate values are flrst calculated.
Lines 90-93 give the value of 'B'; l ine
100 glves 'X'; and l ines 110-115 'G'.

Using these values, the azimuth is
calculated in lines 120-12'|-. Llnes 122-
130 are used to print out the results.
However, the satellite may not be
visible and this is tested in l ine 128. In
such cases the program sklps from 128
to 190 where it tells you that the partl-
cular satell i te is not visible. lf l t is
v ls ib le,  l ines 140-145 calculate and
display the range in kilometers and
l lnes 150-170 do the same for  the
elevat ion angle.  (For  a deta i led
explanatlon of these formulas see the
article by Bll l Johnston ln the March
1978 OST Magazlne.)

ANIK-B Testing
The new 4 and 12 GHz ANIK series

bird launched by Canada's Telesat in
December and intended to 'bridge the
gap' between the present ANIK-A (4
GHz down) and the future ANIK-C (12
GHz down) satell i tes drifted into its
permanent orbit station of 109 degrees
by the middle of January and tests
began on the bird at that t ime. ANIK-8,
you may recall, is the 3 dB hotter-than
satell i te; it has an EIRP at boresight in
the +39 dBw region. That says that
when it does go into video service it
should have a signal level throughout
Canada which wil l make 6-8 foot para-
bolic antennas (with an appropriate
LNA and receiver) feasible; and here in
the states those systems that have
noticed sparklies on the ANIK-ll l  signal
should see most if not all of the
sparklies go away.

The ANIK-B testing was to have
wrapped up around February 05, with
the exception of an EIRP test at
Frobisher Bay (equipment is being air-
l i fted in to make the tests) and a'minor'
attitude drift test. Tests conducted
through late January showed the bird
performing up to expectations.

Starting around February 07 wil l
begin a month long series of 12114 GHz
tests (12 is the downlink band). lf these
tests prove fruitful the ANIK-B wil l be
turned over to (Canadian) government
use in the 12 GHz downl ink band
around the first of April.

What about use of the 'hotter' ANIK-B
footprint for video services in the 4 GHz
downlink band? No decision yet. When
ANIK ll l  was tested and put into service
the video signals (Northern TV service
channels and French TV channel) were
shifted to ANIK-ll l  simply because in
the view of Telesat the video services
(and the bulk of the audio services)
needed to be'on the newest satell i te'.
Some Canadian sources suggest that

the same type of thinking may prevai l
with ANIK-B and that ult imately the
Northern and French video channels
wil l  be shif ted to ANIK-B at 109 de-
grees. The 12-14 GHz system will be a
continuation of the type of services
tested with CTS-Hermes; a satel l i te
which is al l  but out of service now. One
o f  t h e  g o v e r n m e n t  s p o n s o r e d
programs that wi l l  be operating in the
12 GHz downlink band wil l  be "tele-

vision for Inouvit speaking Canadian
natives". This wil l  involve television
programming sent via ANIK-B from
both Ottawa and from one or more
locations in the Canadian north, on the
14 GHz uo l ink  and down on 12  GHz as
well  as possibly on 4 GHz (down) as
wel l .

ANIK-2 which was posit ioned at 109
degrees has temporarily been moved

east to 108.5 degrees where it 'rests' in
a static conditions. After completion of
the check out  of  'B ' ,  ANIK-2 wi l l  be
moved to a'permanent' in-orbit standby
position of 106.5 degrees.

So in the interim no broadcast video
is intended for the 4 GHz downlink
band on ANIK-B; although you might
catch some video there from time to
t ime on a ' test 'basis .

Company'X 'On 21
Ed Taylor's Southern Satell i te Sys-

tems and RCA have reached agreement
on the use of vertical transponder 21;
Taylor's f irm wil l take over the trans-
ponder on February 1Sth.

Most f igured that 21 would be uti-
l ized for Taylor's uplinking of either the
new Ted Turner News Network or New
York City's WPIX; another indie signal.

.T.t
o

J

\

43



F

U

Apparent ly  ne i ther  o f  these w i l l  happen
on 21. Taylor has accepted an offer
from an as-of-yet un-identi f ied group
which  w i l l  perhaps  beg in  p rogramming
on 21 to CATV systems as early as the
15th  o f  March .  Here  is  what  i t  i s  a l l
about.

The new group has sub-let 21 from
Taylor and according to our sources
T a y l o r  i s  ' c o m f o r t a b l e '  w i t h  t h e i r
f inanc ia l  resources  and programming
plans. We understand that 'Company

X '  w i l l  be  programming 24  hours  per

day  on  21  f rom the  At lan ta  up l ink  s i te
recently instal led by Taylor (see CATJ,
January, page 47). Taylor has ordered
another  uo l ink  t ransmi t te r  fo r  the  s i te
f rom Sc ien t i f i c  A t lan ta .  What  w i l l  the
programming cons is t  o f f?  Apparent ly
i t  wi l l  be an advert iser supported chan-
nel not unl ike that proposed last year
by VISTAR. That group, you may recal l ,
' a lmost '  go t  up  on  t ransponder  5  bu t
they  fe l l  v ic t im to  the  t ransponder  wars
o f  las t  September  (see CATJ fo r
November  1978,  pages  45-46) .  Pro-

gramming repor ted ly  w i l l  cons is t  o f  a
mix tu re  o f  o f f -ne twork  synd ica t ion ,
movies and sports with a generous
he lp ing  o f  ch i ld ren 's  v iewing  fa re .  One
source  descr ibed the  programming
p l a n n e d  a s  " a  m i x t u r e  b e t w e e n
V I S T A R ,  S P N  a n d  N i c k e l o d e o n " .
Apparent ly  the  company back ing  the
project plans to get the service up and
opera t ing  on  the  theory  tha t  one o f  the
bes t  se l l ing  techn iques  fo r  new sa te l -
l i te services from this point forward is
to  s imp ly  have the  serv ice  on  the  b i rd
and then to encourage cable system
operators to 'check i t  out '  for a period
of  t ime.  Th is  i s  on  the  premise  tha t  the
serv ice  w i l l  se l l  i t se l f  i f  seen by  cab le
peop le .

What  about  WPIX and the  Turner
News Network? Both apparently wi l l
now wa i t  un t i l  the '1980 t ime f rame a f te r
the  launch o f  F3  and the  ava i lab i l i t y  o f
addit ional transponders at that t ime.

Nickelodeon Start March 1

The Warner  Cab le  ' young peop le 's
te lev is ion  ne twork ' ,  N icke lodeon is
s la ted  to  beg in  regu la r  serv ice  on
March 1st on transponder 5. The start
of the new chi ldren's service originating
at  the  Warner  QUBE sys tem in  Co lum-
bus (see CATJ for January) wi l l  fol low
by 30  days  the  launch o f  Warner 's
STAR CHANNEL; the pay cable service
which  Warner  i s  sw i tch ing  f rom tape
feed to satel l i te feed on February 1st.

S T A R  C H A N N E L  a c t u a l l y  b e g a n
'exoerimental service' on the 2nd of
January  w i th  severa l  o f  the  Warner
owned and operated systems instal l ing
terminals prior to that date. According
to Warner's Al Parinel lo, February 1st
was the formal switch over date for
Warner owned and operated systems
to break with their tape feeds. Warner
uti l ized transponder 5 to feed STAR
TIME dur ing  January ,  and may con-
t inue to  use  5  (as  we l l  as  11)  dur ing
February .  When N icke lodeon beg ins
regu lar  serv ice  on  March  1s t  t rans-
ponder 5 wil l  be reserved for the 13 to
14 hour  per  day  ch i ld ren 's  ne twork
feed;  a l though la te  in  the  day  i t  w i l l
a lso  car ry  STAR CHANNEL fa re  as
wel l .  T ransponder  11  w i l l  be  exc lus ive ly
fo r  the  use  o f  STAR CHANNEL.  Cab le
systems interested in taking the STAR
CHANNEL serv ice  may f  ind  the  Warner
ra tes  s l igh t ly  lower  than o ther  compet i -
t i ve  sa te l l i te  d is t r ibu ted  pay  serv ices ;
for example for an $8.00 cable sub-
scriber rate Warner charges the cable
company $3 .75 .  Add i t iona l l y ,  sys tems
tak ing  STAR CHANNEL wi l l  rece ive
Nicke lodeon serv ice  as  a  no-charge
'bonus '  (normal  ra te  ten  cents  per
home per month).

WESTAR l l l  'moves'

The launch of the third Western
Union satel l i te, WESTAR l l l ,  previously
scheduled (tentat ively) for mid-May has
been now set for the month of August
of this year. Western Union has applied
to  the  FCC fo r  an  orb i t  pos i t ion  o f  91

CATV TVRO STATISTICS - FEB. 1979
Applications FiledlFCC

1) 11 meter
2) 10 meter
3) 7 meter
4) 6 meter
5) 5 meter
6) 4.5 meter
Total Apps.
Cost Max.
Cost  Min.
Avg. Cost
Channels Requested
Average Channels
Requesting WTCG
Request ing CBN
Request ing HBO
Request ing MSGE
Request ing SHOWTIME
Request ing WGN
Requesting KTVU
Requesting Warner's Nickleodeon
Avg. Cost Per Channel

TVRO's LlcensedlFCC

Oct.1978

0
1
2

1 2
68
29

112
$136,200
$17,815
$34,1 23

284
2.5
61
73
69
38
1 2

$1 3,649'

91

Nov.1978 Dec.1978

0 0
1 1
1 2
9 6

54 56
4 2 6

107 71
$209,000 $106,820

$9,995 $12,600
$31,883 $31,431

241 i73
2.3 2.4
57 40
54 21
60 37
25 12
21  14

1 0
3

1 3
$'t 3,862' $12,935'

73

Notes: *-may no longer be valid measurement stick due to method applicants
now fi le with FCC. Data comoiled from FCC sources, advances ahead one
month with each issue of CATJ.
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degrees  (west )  p lac ing  i t  be tween
COMSTAR l l  (95  degrees)  and COM-
STAR l l l  (87 degrees).

Coup led  w i th  the  announced launch-
ing of RCA F3 in December (or earl ier)'1979 (see page 44 CATJ for January)

th is  w i l l  b r ing  to  9  the  number  o f  U.S.
domest ic  sa te l l i tes  in  ooera t ion  in  the
4 GHz downl ink  band.  In  the i r  genera l
p ress  re lease de ta i l ing  the  launch and
the i r  p resent  bus iness  ' load '  f rom
domestic users of satel l i te relav ser-

v ices  one add i t iona l  i tem o f  no te ;
Western  Un ion  exp la ined who the i r
present and future customers are (by
serv ice  ca tegor ies)  and consp icuous
by i ts absence was any mention of the
ASN proposal to bring four CATV ser-
v ice  channe ls  up  on  WESTAR l l  as
early as March of this year.

Bui ld Your Own - TVRO Receiver

l f  you  can spare  a  do l la r  p lus  a  se l f
a d d r e s s e d ,  s t a m p e d  e n v e l o p e  ( 1 5
cents  pos tage U.S. )  a  chap in  Ca l i fo rn ia
has a most interesting 8 page brochure
tha t  exp la ins ,  how wi th  modu les  pu t
together  and tes ted  by  h is  company,
you can assemble  your  own modu-
larized TVRO receiver.

Pau l  Shuch o f  Mic rocomm (14908
Sandy Lane, San Jose, Ca. 95124) has
been tu rn ing  ou t  exceed ing ly  soph i -
s t i c a t e d  m i c r o w a v e  m o d u l e s  f  o r
amateur  and indus t r ia l  use  fo r  severa l
years  as  we l l  as  wr i t ing  ex tens ive ly
about microwaves in a wide variety of
p u b l i c a t i o n s  ( i n c l u d i n g  t h e  I E E E
"Transac t ions  on  Mic rowave Theory
and Techn iques" ) .  M ic rocomm's  bes t
known modu le  l ine ,  perhaps ,  i s  the
1.691 GHz Wefax downconverter for
r e c e p t i o n  o f  S M S ,  G O E S ,  c M S ,
METEOSAT and T IROS sa te l l i te  p ic -
tu res .  Shuch has  been in te res ted  in
o f f e r i n g  h i g h  q u a l i t y  m o d u l e s  f o r
b u i l d e r - f i n a l - a s s e m b l y  o f  T V R O  r e -
ceivers for some months now and he

Continued - Page 53
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GETTING IT AROAND THE
BUILDING ISTHE OTHER HALF.

Triple Crown Apartment Amplifiers Offer:
. Verasatile Gain - from 14 to 56 dB of gain with high degree of standard-

ization
. Performance - critical signal to noise controlled with inter-stage controls
. Capability - highest signal (carrier) handling capability in industty with

optional feed-fonlard techniques
. Expandable - optional two-way from 5-3O or 5O-3OO MHz
r Multi-Powered - 117 VAC, 3O or 60 VAC operation
. Sewice - high quality backcd with Canadian and U.S. (Broadband Engi-

neering, Jupiter, Fl.) senice depots.
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A practical feed antenna lor plane or
circular polarization

The feed to  be  descr ibed is  one I
cons t ruc ted  some e igh teen months
ago to  p rov ide  a  c i rcu la r  po la r isa t ion
fac i l i t y  fo r  my then newly - t r ied  4  GHz
rece iver .  Most  o f  the  sa te l l i te  s igna ls
rece ivab le  a t  th is  loca t ion  employ
c i rcu la r  po la r isa t ion ,  and to  rece ive
them with a plane.polarised pyramidal
horn  feed wou ld  have incur red  an  un-
acceptable 3 dB loss of signal. The f/D
( foca l  leng th  to  d iameter )  ra t io  o f  my 8-
foo t  d ish  is  0 .375- ra ther  a  shor t  focus
for  an  ear th -s ta t ion ,  bu t  one I  had to
l i ve  w i th .  Why shou ld  I  regard  th is  as  a
d isadvantage? l f  we look  a t  the  geo-
met ry  o f  the  d i rec t - feed (p r ime focus)
arrangement ( l igure 1), we see the
requ i rement  to  p rov ide  i l l umina t ion  o f
the  re f lec to r  sur face  f rom the  focus  o f
the  d ish ,  and conf  ine  the  feed rad ia t ion
wi th in  an  ang le  2  the ta ,  and,  d is t r ibu te
i t  even ly  over  the  d ish  sur face .  ( ln  keep-
ing  w i th  an tenna convent ion ,  we speak
of  rad ia t ion ,  though the  an tenna is  a
reciprocal system and behaves identi-
ca l l y  in  the  rece iv ing  mode. )  Des i rab le
though i t  i s  to  ach ieve  an  even d is t r i -

FIGURE I
DIRECT FEED

but ion  o f  energy  over  the  sur face ,  w i th
sharp  cu t -o f f  a t  the  r im o f  the  d ish ,  no
practical feed can achieve this ideal.
As  w i th  most  d i rec t iona l  an tennas,  the
feed has  max imum rad ia t ion  on  ax is ,
taper ing  toward  the  edges.  So to  de f ine
feed beamwid th  we must  sPec i fY  the
beam-edge power level relat ive to on-
ax is  o r  bores igh t  power  dens i ty .  For  a
comple te  an tenna we normal ly  speak
of  the  ha l f -power  o r  3  dB beamwid th .
For  d ish  feeds  the  10  dB beamwid th
po in t (s )  a re  a  more  use f  u l  va lue .

Optimum beamwidth of feed antenna

Given tha t  our  feed must  rad ia te  a
beam taper ing  f rom i ts  on-ax is  va lue ,
we must  dec ide  how most  e f f  i c ien t ly  to
i l l u m i n a t e  o u r  d i s h  w i t h  t h i s  b e a m .  l f
we adopt a narrower than oPtimum
feed beamwidth, then most of the
energy radiated by the feed is inter-
cepted  by  the  re f lec to r ,  bu t  the  center
o f  the  re f lec to r  i s  rece iv ing  a  p ropor -
t i o n a t e l y  g r e a t e r  c o n c e n t r a t i o n  o f
energy  than the  edge,  such tha t  the
edge cont r ibu tes  l i t t le  to  the  ga in  o f
the antenna. And square meters are
expens ive !  Converse ly ,  i f  the  feed
distr ibutes i ts energy over too wide an
ang le ,  then wh i le  our  d ish  is  i l l umina ted
more  even ly ,  we are  now los ing  a  s ign i '
f icant amount that is missing the ref lec-
to r  and ' sp i l l i ng '  over  the  edge.  Th is  no t
on ly  reduces  the  ga in ,  bu t  more  impor -
tan t ly  in  a  rece iv ing  app l ica t ion  th is
sp i l l -over  means the  feed sees  no t  on ly
satel l i te and cold sky ref lected from
the d ish  sur face ,  bu t  a lso  whatever  i s
in  i t s  l ine  o f  s igh t  a round the  edge o f
the  d ish .  And th is  i s  usua l ly  some k ind
of terrestr ial real-estate, al l  radiat ing
healthi ly and noisi ly at 290 degrees
Ke lv in  (o r  so) !  So up  goes  our  an tenna
no ise  tempera ture ,  a long w i th  the  loss
o f  ga in .  Some commerc ia l  an tennas
use a ref lect ing shroud around the
edge of the dish, to convert these stray
'back-lobes'of the radiat ion pattern to

less harmf ul 's ide-lobes' in the forward
d i r e c t i o n .  A n o t h e r  t e c h n i q u e  i s  t o
employ an RF-absorbent material for
the  ' shroud ' ,  bu t  though i t  can  g ive  a
very clean radiat ion pattern i t  is more
su i tab le  fo r  te r res t r ia l  app l i ca t ions
where  an tenna no ise  is  less  o f  a  fac to r
-the absorber i tself  is a noise source
al 290K!

Most paraboloid ref lectors operate
wi thout  shrouds  o t  e i ther  k ind ,  and a
typ ica l  va lue  o l ' feed  taper 'adopted  is
10  dB.  Th is  means the  edge o f  the  re '
f  lector receives one-tenth of the power
l lux  a r r i v ing  a t  the  center .  So th is
means the  10  dB beamwid th  o f  the  feed
needs to be 2 theta? No. The edge of
the  re f lec to r  i s  a l ready  a t  a  s l igh t  d is -
advantage with respect to the centre,
because of i ts greater distance from
the feed. This we cal l  the space loss,
and i t  depends upon the  f /D  ra t io  o f  the
oaraboloid.

Optimum value ol f /d rat io

Cons ider ing  ex t remes,  i f  the  foca l
point were in the plane of the aperture
( the  so-ca l led  ' foca l  p lane '  d ish) ,  then
f/d is 0.25, and the r im is lwice as far
from feed as the center. So space loss
is  6  dB- fo r  edge i l lumina t ion  o f  minus
10 dB,  the  re f  lec to r  in te rcepts  on ly  the
energy within the 4-dB beamwidth of
the feed, that beamwidth being 180
degrees  ( the  ang le  subtended by  the
reflector at the feed, or 2 theta). To
des ign  a  f  eed hav ing  such a  w ide  beam,
and s t i l l  ob ta in  good VSWR over  the
required bandwidth is not easy. Eff i '
c ien t  i l l umina t ion  a lso  requ i res  the  E '
and H-p lane beamwid ths  o f  the  feed to
be equal, and to have the same Phase
center  ( the  po in t  f  rom wh ich  rad ia t ion
appears  to  d iverge ,  and wh ich  we
require to be at the tocus of the ref lec-
to r ) .  A l l  these cons idera t ions  po in t  to
the advantage of a relat ively high f/D
ratio, as high as 1.0. Above this, the
s t ruc ture  s ta r ts  to  become unwie ldy ,
and the  long feed suppor t  s t ru ts
become a problem-as they are nec-
essari ly made stronger, the obstruc-
t i o n  a n d  s c a t t e r i n g  t h e y  c a u s e
becomes s ign i f  i can t .

The Cassegrain Feed
One way of combining the low noise

of a low f/d ref lector with the high eff i -
c iency  and feed rea l i zab i l i t y  o f  the  h igh
f/d dish is to use the Cassegrain sys-
tom. This places a hyperboloidal sub-
ref lector between the main ref lector
and i ts focal point (f igure 2). This
generates a new focus closer to the
d ish ,  and reduces  the  ang le  subtended
at th.e focus. So the feed horn can sit
on the end of a short waveguide run to
the  LNA,  she l te red  beh ind  the  d ish
s u r f a c e ,  i m p r o v i n g  r e l i a b i l i t y  a n d
access ib i l i t y  w i thout  the  need fo r  the
long 'bu t ton-hook '  wavegu ide  needed i f
we require our LNA to be away f rom the
foca l  po in t  in  a  d i rec t - fed  an tenna.  The
half-angle 0' is clearly much reduced
from O in f igure 1, for a given f/D rat io'
The principal disadvantages ot the
Cassegrain arrangement are the in'
evitable blocking (shadowing) of the
center section of the main ref lector by

SteveJ. Birkill
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FIGURE 2
CASSEGRAIN FEED

the sub- re f  lec to r ,  and the  requ i rement
for a second accurately machined and
p o s i t i o n e d  ( s u b - r e f  l e c t o r )  s u r f a c e .
Large earth stat ions commonly employ
a modif ied Cassegrain feed where the
geometry of the ref lectors dif fers from
the t rue  parabo lo id  and hyperbo lo id ,  to
max imise  the  i l l umina t ion  e f f i c iency .
And at least one commercial ly avai l-
ab le  TVRO antenna uses  a  con ica l  sub-
ref lector to approximate a hyperboloid,
apparently with success.

Hybrid.mode feed

An a l te rna t ive  means o f  e f f i c ien t ly
i l lumina t ing  a  low f /D  d ish  is  the  hybr id .
mode scalar leed or corrugaled horn.
Th is  overcomes the  l im i ta t ions  o f  the
conical or pyramidal horn by providing
a reactive surface along the f lare of the
horn  such tha t  i t  cannot  suppor t  a
surface wave, and the hybrid-mode
HE11 is  genera ted  in  the  aper tu re ,  a
combina t ion  o f  the  TE11 and TM11
modes. The reactive surface is formed
by the corrugations along the f lare, and
by feeding the horn away from the
vertex a 90 degree f lare angle can be
used,  wh ich  s imp l i f ies  cons t ruc t ion .
The axial symmetry of the HEl 1 mode
is  o f  va lue  no t  on ly  in  max imis ing
i l l u m i n a t i o n  e f f i c i e n c y ,  b u t  a l s o  i n
main ta in ing  po la r iza t ion  pur i ty  fo r
circularly-polarized waves, essential
where orthog onal polarizations enable
frequency re-use. This type of horn was
chosen for the feed to be described.
being easier (at the t ime) to construct
than the Cassegrain system. The feed

point of the horn can be adjusted (to
opt im ise  feed beamwid th  fo r  d i f fe ren t
f /D  ra t ios )  by  mak ing  the  horn  a  s l id ing
f i t  on i ts feed wave(;uide, a 2-inch dia.
meter  cy l indr ica l  copper  p ipe  pro-
pagat ing  the  TE11 mode.

Polarizer
To hand le  c i rcu la r  po la r iza t ion  as

well  as plane (or l inear), a polarizer (or,

since we are interested in receiving, a
depolarizer) is required. This needs to
be birelr ingent to orthogonal TE11
modes in the circular waveguide. Thal
is, i t  must introduce a 90.degree di l .
ferential phase shif t  between horizon.
tal ly and vert ical ly polarized waves.
Thus a plane polarized wave passing
through the polarizer at 45 degrees is
conver ted  to  a  c i rcu la r ly  po la r ized
wave, the sense of rotat ion dependent

on  wh ich  d i rec t ion  the  in i t ia l  4s -degree
r o t a t i o n  i s  a p p l i e d .  A n d  s i m i l a r l y
c i rcu la r  po la r iza t ion  w i l l  be  conver ted
to l inear. So, for a given orientat ion of
the polarizer, lhe two senses ol circular
polarizal ion wil l  give r ise to either hori-
zontal or vert ical polarization out of the
polarizer. l f  we then insert an orthogonal
mode coupler, we can recover both
senses  s imu l taneous ly  and indepen-
dently. See f igure 4.

But i f  we don' l  need both at once, a
rotatable joint in the circular wave-
gu ide  w i l l  enab le  us  to  se lec t  one or
the other. As a bonus, i f  we set the
ro la t ion  to  i t s  mid-pos i t ion ,  such tha t
the elements of the polarizer are at g0
degrees  to  the  ou tpu t  p lane,  they  w i l l
then have no effect on a l inearly-
polarized wave. So by then rotat ing the
ent i re  feed we can l ine  up  w i th  any
direct ion of plane polarization as well !

Waveguide.to.coaxial transit ion
The design here shows an adaptor

f rom l inear  TE11 to  an  SMA 3mm
coaxial connector. This was just the
most convenient connection at the
time the feed was bui l t .  A more appro-
priate interface for TVRO hardware
would be the CPR 229 waveguide
flange. The way to do this is by forming
a gradual transit ion between the 2-inch
circular waveguide and the 2.29e x
1 .145 inch  rec tangu lar  WR229.  p ro-
vided this is internal ly smooth and al
least 3 inches in length, i t  should per-
form as well  as, or probably better
than, the coax version. See f igure 5.
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FIGURE 3
ASSEMBTED FEED SYSIEM
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TEN NUMBER 6 BRASS SCREWS,
I INCH LONG,

FIXING NUT SOLDERED
TO TUBE

SCALAR HORN
STIDES OVER
THIS END,

THIS END
FITS INTO
SLEEVE
ATTACHED
TOWG/COAX
TRANSITION

6" (AT TEAST)

FIGURE 6
POTARIZER

Alignment

The polarizer requires f inal adjust-
ment on a circularly polarized (eg.
Intelsat) signal. The penetrat ion of the
screws shou ld  be  ad jus ted  (ma in-
ta in ing  symmet ry )  fo r  max imum s igna l
when set for the 'wanted' sense of
p o l a r i z a t i o n ,  a n d  m i n i m u m  w h e n
rotated 90 degrees. A mid-band signal
shou ld  be  used.  The ang le  shou ld  be
set  care fu l l y  dur ing  th is  ad jus tment .
An in te rmed ia te  se t t ing  o f  th is  ang le
( b e t w e e n  p o l a r i z e r  e l e m e n t s  a n d
c o a x i a l  p r o b e )  w i l l  g i v e  e l l i p t i c a l
po la r iza t ion .  Prec ise  a iming  o f  an tenna
o n t o  s a t e l l i t e  s h o u l d  b e  c h e c k e d
before  conc lud ing  the  ad jus tment .  The
sca la r  horn  shou ld  be  oos i t ioned to
max imise  car re r /no ise  ra t io  on  the
sate l l i te  s igna l ,  bear ing  in  mind  tha t  i t s
ad jus tment  w i l l  sh i f t  the  feed 's  phase
center-feed-to-dish spacing may have
to be ootimized at the same t ime. See
figure 6. '

Caveat

Th is  des ign  is  o t f  e red  w i th  the
exper imenter  in  mind .  l t  has  been in
n e a r  c o n t i n u o u s  u s e  s i n c e  i t s
construction, and has not been eval-
uated in the lab. l t  is quite possible
that i ts perf ormance could be improved
upon, but i t  has proven i tself  in service.
My prototype is mounted from the
closed end of the waveguide. l f  mount-
ing from the horn were desired, the
construction would have to be strength-
ened a  l i t t le .  Go ing  the  o ther  way,  t in
cans could be a simple and cheap alter-
na t ive  to  copper  p ipe !

FACTORY PRICES AMERICAN MADE

R€DUC€.Headends
.VlY, U/V Converters
rCamera Modulators
rAnd More...

Conversions To Mid-Band
Channels AThru I  Avai lable.
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MATV INFORMATION Enctose $5.00 orwrite to: Box 809 Business card
Boynton Beach, FL 33435

9.INCH DISC OF DOUBLE-SIDED
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The photograph shows the feed in
pos i t ion  on  the  8- foo t  d ish .  A  hose c l ip
clamps the polarizer at i ts correct
orientat ion for the r ight-hand circular
S t a t s i o n a r  s i g n a l s .  T h e  a s s e m b l y
attached to the coaxial connector is
the  or ig ina l  4  GHz LNA in  use  a t  my
loca t ion ,  compr is ing  two s tages  o f
Hewle t t -Packard  HXTR-6101 b ipo la r
transistors, each capable of '10 dB gain
wi th  be t te r  than 3  dB no ise  f igure  a t
th is  f requency .  The overa l l  sys tem
noise  temoera ture  ach ieved w i th  th is
arrangement was about 400K. Also
v is ib le  on  the  photograph is  par t  o f  the
f i rs t  down-conver te r ,  wh ich  prov ides  a
ga in  o f  a round 40  dB wh i le  t ranspos ing
the  en t i re  4  GHz band to  the  UHF range
(450 to  950 MHz in  th is  case)  where  i t
can  be  fed  to  the  house w i th  low loss
us ing  s tandard  coax ia l  cab le ,  channe l
se lec t ion  then be ing  a  s imp le  mat te r .
The rear  sur face  o f  the  sca la r  horn
prov ides  a  conven ien t  mount ing  fo r
th is  down-conver te r ,  the  in te rmed ia te
f requency  ou tpu t  (and 12V DC power
input )  appear ing  on  the  BNC connector
lower  center  o f  p ic tu re .

Rare Birds

I  shou ld  th ink  by  now,  many readers
wi l l  have had the i r  cur ios i ty  s t i r red  to
exp lo re  among the  In te lsa t  channe ls
and see what  i s  f  l y ing  around up  there .
l w o u l d  l i k e  t o  c o m p i l e  a  l i s t i n g  o f  w h a t
TV serv ices  are  regu la r ly  ava i lab le ,  on  a
b i r d - b y - b i r d ,  t r a n s p o n d e r - b y - t r a n s -
oonder  bas is .  l t  i s  known tha t  In te lsa t
t ime is currently leased for TV by
A l g e r i a ,  B r a z i l ,  F r a n c e ,  M a l a y s i a ,
N iger ia ,  Oman,  Spa in ,  Sudan,  Por tuga l ,
Uganda and Za i re .  We don ' t  ye t  know
'where '  to  f ind  a l l  these serv ices .  Of
course  they  aren ' t  a l l  in  v iew f rom any
one loca t ion ,  bu t  i t  wou ld  be  handy to
know wh ich  one appears  on  wh ich
sate l l i te  and t ransponder .  So i f  you
cou ld  share  your  f ind ings  w i th  me,  I
can ' t  guarantee  a  persona l  rep ly  to  a l l
l e t t e r s ,  b u t  t h e  r e s u l t s  w i l l  b e
p u b l i s h e d  i n  t h i s  c o l u m n  a n d  g i v e  u s
some idea where  to  f ind  the  new ser -
v ices  and how the  s igna l  leve ls ,  t rans-
miss ion  s tandards  and program t imes
compare.

The screen photos  in  th is  month 's
c o l u m n  s h o w  h a l l - t r a n s P o n d e r  T V
t ransmiss ions  f rom Spa in  ( the  da i l y
program re lay  to  the  Canary  l s lands  on
hemispheric beam), Sudan ( internal TV
distr ibution, global beam) and Argentina
( typ ica l  in te rna t iona l  news ispor t  t ype
coverage, global beam, taken during
the  Wor ld  Cup soccer  ser ies  o f  las t
summer) .  l f  they  don ' t  look  too  good,
compare  your  sys tem wi th  the  8  foo t ,
1 8 5 K  p r e s e n t l y  i n  u s e  h e r e  a n d
remember  In te lsa t  opera tes  10  to  '14

dB(w) below your 'potent '  U.S. and
Canadian domestic birds! Any readers'
sc reen shots  wou ld  be  most  we lcome
for  oub l i ca t ion .
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TETHru[41 TOPITS
More About Video

"Your Ar t ic le  "What  You See"
(December CATJ) was interesting to
read. lt was somewhat disappointing
that you omitted the CATEL TM-2300/
2400 modulators,  which are widelY
used. Of greatest concern however is
that your article contains some techni-
cal errors and misconceptions, born in
that blurry no man's land between
video and RF called'the modulator'.

"Since there is apparently a mis-
understanding as to the meaning of
'Color Phase', 'differential phase', 'dit

ferential gain', and 'group delay distor-
tion', I am offering some comments on
these tooics.

1. Video Signal Distortions in a CATV
Mod/Demod Combination
"ln practical terms we cannot isolate

the modulator  a lone,  because i t  is
followed by a demodulator. The point is
partly made on page 33 of the article
but completely missed in the eyeball
evaluation "CATJ looks at Modulators"
page 35. Typical TV sets (i.e. a Democlu-
lator and Color Monitor combo) exhibit
differential phase errors of 5' or more'
differential gain errors of 57o or more,
and video spectrum flatness that can
be as high as 20 dB down at 4.18 MHz.
No wonder your observers couldn't see
much dilference between the 2 modu-
lators! Had you tried any other good
make, the results of your test would
have been the same.
2. COLOR DISTORTIONS

"Please rest assured that differential
phase and gain errors wil l NOT cause
"color bleed" or a "vertical table leg to
wander".

"To understand color distortions we
must first understand the video color
signal. Information seen on the TV
screen by the subscriber is manifested
in 2 ways: luminance information, or
the black & white "basic" picture, and
chrominance (or chroma) information,
or the pretty color which is suPer-
imposed on luminance.

"Color in turn has two character-
istics, namely hue (also called chroma
phase or color phase) and saturation
(also called chroma amplitude)' Hue
tells us if an obiect is yellow or green
etc. and is represented by the phase
difference between the 3.58 MHz color

- subcarrier modulation in the active l ine
< region, and the reference color burst
u on the back porch ol horizontal sync.

Saturation determines if the color is

4g-B weak (pastel) or deep and intense and

is represented by the amplitude of 3.58
MHz color subcarrier modulation in the
active l ine region. Transmission errors
in any or all of the above wil l affect
picture quality.

"'Color Phase' or (or chroma phase)
error wil l create an absolute shift in
hue of  a l l  co lors on the screen,
because all chroma information in the
active l ine regions is phase shifted by
the same amount relative to burst.

" 'Differential Phase' error wil l create
a hue shift ol one given color at say,
low luminance level, relative to the
same color at high luminance level. A
good example of differential phase is a
color bar signal in which the yellow
(first bar) is way off (say orange or
green) and the blue (last bar) is correc-
tly blue. Attempts to re-establish the
correct yellow now makes the blue the
wrong color. This is a classical ex-
ample where the yellow (high lumin'
ance) bar chroma phase in the active
line region is dllferenilally shifted in
phase relative to burst, while the blue
bar (low luminance) retains the correct
phase relationshiP to burst. ." 'Chroma gain' error wil l create an
overall high or low color saturation in
the picture, regardless of luminance
level. similar to the effect obtained
when you turn the "color" knob up and
down on a TV set.

"'Differential gain' error wil l create a
saturation shift of color from one lumin'
ance level to another, and is in practice
even harder to see than differential
phase. Differential gain is often forced,
in very gross form when a GATV modu-
lator is highly overmodulated (along
with white clipping). This shows color
bars to be washed out, almost white or
l ight gray, on the higher luminance
bars (yellow, cYan).

"Here are, in table form, some real
world numbers for the cable person to
ponder.

"While I can anticipate the hues (no
pun intended) and cries of those keenly
t ra ined  obse rve rs  w i t h  ca l i b ra ted
6500'K reference white (i l luminant D),
broadcast color monitors, you wil l f ind
that the average observer cannot see
errors below these limits.

Group Delay Distortions and "Cures"

thereof
"The North Amer ican Telev is ion

transmission system (CCIR System M)
is the grand daddy of all modern VSB
AM TV broadcast formats, and a marvel
of  compromises.  One such c lever
compromise is the inclusion of an FM
modulated sound subcarr ier ,  just
above video frequencies at 4.5 MHz.
The 4.5 MHz is easy enough to Put in
(e.9. f igure on page 34, December
CATJ) but must be fi l tered out at the TV
receiver, otherwise the sound carrier
would appear on the screen as a very
fine herringbone pattern in luminance.
There's a catch! Any fi l tering intro-
duces group delay. A minimum of 20
dB notching is required at 4.5 MHz, but
f requencies up to 4.18 MHz must  be
left untouched. This is one heck ol a
trap, and means a great deal of grouP
delay at 4.18 MHz, and even at 3.58
MHz, relative to the lower f requencies.

So, what is group delay?
"Technically, group delay is the first

derivative of phase, with respect to fre-
quency(do/d ). What is really means to
us is that different frequencies trans-
mitted simultaneously may not arrive
simultaneously, or to put it another
way, different video frequencies may
get delayed in time, which means dis-
placed (left to right) in position on the
TV screen. The practical result is that
squares waves are no longer clean,
because the harmonics making them
up have different delay (this gives us
the characteristic preshoots and over-

Practical Numbers

Test generator

HomeTV Set

Videocasette recorder

Typical CATV Modulator

Human "eyeball" resolution-color
bars, broadcast technician

Human "eyeball" resolution-typical
program, home viewer

Dlllerentlal
Phase

1 '

5 0

5 t o  1 0 '

2 "

3 0

1 0 "

[rlfterential
Gain

1"/o

5%

5 to 10%

5 %

10o/o

15%



shoots). l t  also means that the chroma
information wil l  arr ive later than the
luminance upon wh ich  i t  was  or ig ina l l y
superimposed, and that 's where the
FCC and pre-distort ion comes in the
picture.

"Way back when the TV transmis-
sions specs were being formed up,
someone at the FCC characterized the
"typical" group delay in a TV receiver,
mostly caused by the aforementioned
sound trap. l t  was thus DECREED (!)
tha t  the  " typ ica l "  TV rece iver  had
absolutely no delay up to 3 MHz, and
170 nanoseconds o f  chroma de lay
(relat ive to the lower luminance fre-
quencies). A very arbitrary decree, and
not real ly representing true TV sets,
bu l  never the less ' the  law ' .

"FCC Para. 73.687(a) (15) became a
regulat ion for broadcasters requir ing
them to predistort baseband phase
(sorry but nothing to do with baseband
gain as implied on p. 35). The amount of
delay pre correction was defined as 0
nanosecond up  to  3  MHz and MINUS
170 nanoseconds at 3.58 (minus delay
implying + 170 nanoseconds, the re-
verse of the receiver, or more appro-
priately a true delay of 170 nanose-
conds at luminance respective to 3.58,
again the reverse of the TV receiver).

ls the Predistorlion network necessary?
"To str ict ly comply with FCC specs

for broadcasting, we should say yes. ln
prac t ice  you w i l l  f ind  thousands o f
modulators in the f ield without pre-
d i s t o r t i o n  c o r r e c t i o n  w i t h  u s e r s
unaware of the (theoretical) 170 nano-
seconds chroma delay at the receiver.
We have simulated in olant chromi-
nance to luminance delays of up to 900
nanoseconds, with total ly inconclusive
results from observers. A 170 nano-
s e c o n d  h o r i z o n t a l  d i s p l a c e m e n t  o f
color relat ive to luminance, represents
about 1/20 of an inch on an '18" wide
screen. The 2 axis of color modulat ion
(l  and Q) are l imited to 1.5 and 0.5 MHz
bandwidth, in other words very low
definit ion. (Detai l  is conveyed by lumi-
nance up  to  4 .18  MHz) .  The ques t ion  is :
Can you see a displacement of 1120" ot
an inch, in a very low bandwidth color
signal, in the average program, on the
average home TV? Q.E.D.!"

G i l les  Vr ignaud
Product Manager
CATEL
Mountain View, CA. 94042

O.E.D. indeed! We stand corrected on
the manner in which we characterized
modu la to r  compromises  in  our
December report Gilles and we thank you
for the extremely informative short
course in correct color technology. As
for 'leaving CATEL out' of the December
issue synopsis, we attempted to select
modulator units about which we receive
the largest number of reader inquiries.
CATEL units are widely utilized by cable
systems but we never seem to hear much
about them. There is possibly a positive
message in that negative response!

Manitoba Revisit
In the August (1978) issue of CATJ a

pape r  desc r i bed  the  des ign  and
construction ot a 225 mile CATV trunk
system by the Mani toba Telephone
System in Canada. Subsequent issues
(see October 1978,  page 36 and
November 1978 page 29) provided a
f  o rum where  one  o f  t he  ICBN
designers debated the technical para-
meters of the system with noted CATV
engineer l.S. Switzer.

That system is now largerly opera-
tional. Manitoba Telephone describes
the system as "the world's longest
CATV t runk"  and the in i t ia l  145 mi le
trunk connecting the two largest cit ies
in Manitoba (Winnipeg and Brandon) is
now operational. As the photos here
show the system includes both in field
test  fac i l i t ies at  each 'Suoer l inear '
trunk station as well as Status Monitor-
ing of  a l l  ampl i f ier  s tat ions at  the
Winnipeg forward direction origination
point .

The new amplif ier developed for the
system by Century l l l  of Vancouver
uti l izes the feed forward technique to
reduce or cancel distortion products
bu i l t  up  i n  conven t i ona l  amp l i f i e r
stations. According to Manitoba Tele-
phone the measured signal to noise
ratio in Brandon (after 145 miles of
t runk)  "exceeds 50 dB" on a CCIR
weighted measurement basis.

The trunk cable is 3/4 inch f used-disc
coax buried at a depth of approxi-
mately four feet. Repeater stations are
spaced at 6,300 feet and each repeater
station has a hot standby module for
redundant protection in the event of a
parameter failure. In the field photo the
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system technician is checking system
response alignment at a trunk amplif ier
stat ion.  In  the in-house fac i l i ty  the
operator is call ing up remote monitor-
ing of an amplif ier station at the CRT
display where he can check the indivi-
dual power conditions, voltages, and
oi lo t  carr iers in  both forward and
reverse amplif iers. The forward direc-
tion bandwidth is 50 through 106 MHz
while the reverse bandwidth is 5 to 30
MHz.

w

As reported in detai l  in the August
1978 CATJ, the present use of the new
ICBN system is to provide f irst t ime
mul t io le  channe l  te lev is ion  and FM
radio to remote Manitoba communit ies
too far back from the U.S. border to
receive both U.S. and Canadian tele-
vision programming via off-air pickup
sites. The system has been designed to
al low expansion to coaxial network
carriage ol high speed data, telecon-
fe renc ing ,  med ica l  and educat iona l
te lev is ion .

Gunn TVRO Receiver?
"ln looking at various methods of

tun ing  in  sa te l l i te  s igna ls ,  i t  appears  to
me tha t  a 's imp le 'method might  be :

(1 )  Incoming s igna l  -  11 ,950 to  12 ,130
(MHz)

(2) Gunn Local Osc - 11,380 (MHz)
(3) Output lF - 570 to 750 MHz
By changing the TV detector from

AM to FM and adding a sub-carr ier
detector for the audio, would you not
be in business?"

Paul F. MaGee
Berl in, Maryland
21811

Yes and no. The only television
broadcasting yia satellite in the Western
hemlsphere In the trequency range you
note as your input range is the experi-
mental joint Canadian-U.S. satel l i te, l t  is
ut i l ized primari ly for video telecon-
lerencing experiments and is on the 'air '

only a limited portion of the week (like a
few hours) with three separate 'spot

beam' antenna pattorns (they could be
'on',  but using another antenna beam
than the one that favors your area and
you'd never know it) .  And this program
is due to wind down (and out as in 'off

the air') by mid-summer. The next prob-
lem is the 11.38 GHz Gunn osci l lator
source. This is not a 'standard' Gunn
frequency source and it would have to be
special order if you could get it at all.
Changing the (UHF TV) receiver lF ' to

FM' wil l  typical ly be more complicated
ihan starting all oyer again with a 40-50
dB gain lF strip that is designed for the
wide passband (80 to 120 MHz) ol the
11112 GHz video signals. Individual
'channels'  or transponders in the 11112
GHz range are typically 2 or 3 times 'as

wide' as they are at 4 GHz where the
36/40 MHz wide'channels'  prevai l .
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WANTED-1 00 Video Transponders

I have l istened with rapt interest to
the cynics who have read or heard
Southern Satel l i te's Ed Taylor forecast
tha t  w i th in .a  very  shor t  t ime the  cab le
indus t ry  a lone w i l l  requ i re  40  to  50
active transponders during 'peak load
times'.  Most people seem to think that
once we have 4 or 5 rel igious trans-
ponders, between 8 and 10 pay type
channe ls  and perhaps  4  to  6  ind ies
avai lable on the bird we wil l  have
reached the point of saturation; any
more transponders cannot be sup-
ported by the industry. A few reluctantly
suggest there may be a handful of
addit ional specialty services, such as
the new Reuter's high speed data ser-
vice and Ted Turner's latest dream. . .a
twenty four hour per day news service.
But even when these olus C-SPAN
(which wil l  share a transponder) and
some reg iona l  serv ices  (FANFARE,
ESP) are added, they have a hard t ime
counting beyond say 27 ful l  trans-
ponders 'at peak load t imes' at the
outside. "Add them al l  up" said the
man "and you have to come lo the con-
clusion that Taylor has not done his
homework. He's dreaming! ".  Perhaps.

But  I  don ' t  th ink  so .  For  many
months people (meaning f irms, associa-
t ions, what have you) who have been
biten by the lure of satel l i te television
relay have been beating a path to
Taylor 's door. He's had so many wild-
eyed promoters in his off  ice asking for
advice that he's establ ished a rather
hea l thy  ( f i ve  f igure)  bas ic  consu l t ing
fee  wh ich  he  wh ios  ou t  whenever
someone starts to lean on his service
company for assistance. That usually
shuts down the promoter although a
few have ponied up the money and
Taylor is busi ly engaged in researching
the  v iab i l i t y  o f  the i r  par t i cu la r  scheme
for  them.

And since the TV GUIDE oiece last
October, and the subsequent appear-
ance on the Cronkite newscast I 've had
my share of these people banging away
at my ear as well .  Most mean well ,

some even have the f inancial abi l i ty to
do what they think they want to do.
From each I have learned something and
now there seems to be a pretty clear
pattern forming. The numbers pretty
we l l  te ! l  the  s to ry .

Say you wanl to rent time on a trans-
ponder. Say one hour per week, 52
weeks a year. At the current rates, i t
you  go  th rough one o f  the  bu lk  t ime
buyers such as Ed Taylor, this wi l l  set
you back something less than $300 per
hour or around $15,000 for the 52
weeks. That gets you nationwide one
hour ever week to as many terminals as
wish to, or as are legal ly able to receive
your program.

Enter now the cable television system
equipped with a TVRO. Thanks largely
to the satel l i te, cable is f  inal ly breaking
out of the "network relay" mold. After
30 years of being non-paid "retrans-

mission systems" (that 's the copyright
definit ion of what we are), the industry
is  f ina i l y  s ta r t ing  to  look  l i ke  what  the
b lue  sky  peop le  o f  the  60 's  thought  we
s h o u l d  b e  a l l  a l o n g ;  " i n f o r m a t i o n

service conduits". Gett ing free of the
"we pass along, exactly as we receive
it ,  everything we receive" mental i ty has
been a  long t ime chang ing ;  bu t  i t  i s
chang ing .

Now return to the economics of sateF
li te distr ibution. l f  the receive terminals
were universal ly in place and there was
no add i t iona l  expense a t tached to
s e n d i n g  v i a  s a t e l l i t e  a  o n e  h o u r
program except ( ' l )  the cost of the
satel l i te relay, and (2) the cost of pre-
paring the programming material,  then
that (round number) $300 per hour
looks  l i ke  the  barga in  o f  a l l  communi -
cation bargains. How else can you
send one hour of real-t ime television to
hundreds ,  no- thousands o f  w ide ly
s c a t t e r e d  r e c e i v i n g  t e r m i n a l s  s o
cheaply? The answer is you cannot.
Sate l l i te  t ime is  one he l l  o f  a  barga in .

My telephone tel ls me dozens, per-
haps hundres of groups (some or-
ganized, some not yet organized) are

coming to  g r ips  w i th  th is  rea l i t y .  So  le t
us paint a theoretical si tuation that as
fa r  as  I  know is  no t  ye t  happen ing ,  bu t
which I see as inevitable just a year or
two down the road. Because they f i t  my
'mo ld '  le t ' s  o ick  on  the  AMA.

The American Medical Associat ion
decides i t  wants to orovide a 'con-

t inu ing  educat ion '  p rogram to  i t s  mem-
bers, and to those associated pro-
f e s s i o n a l s  s u c h  a s  t h e  R N ' s ,  t h e
anesthesiologists, hospital administra-
t o r s  a n d  s o  o n .  M e f , i c i n e  i s  b i g
business and there are several hundred
thousand people involved at a pro-
fess iona l  leve l  in  th is  f  ie ld .

A real ly sharp operator would go to
AMA and ask  the i r  'b less ing '  on  a
nat ionwide  "Sate l l i te  Med ica l  Net -
work" .  He wou ld  s ta r t  w i th  an  hour  oer
day (or more) on the bird and he would
p u t  t o g e t h e r ' c o n t i n u i n g  e d u c a t i o n '
videotapes that would appeal to the
peop le  in  th is  indus t ry .  Because th is  i s
a  h igh ly  mon ied  indus t ry  he  wou ld  se l l
commercial sponsorship t ime to the
pharmaceutical houses and other sup-
p l ie rs  in  the  f  ie ld  and i f  he  d id  th is  r igh t
h is  sponsorsh ip  t ime wou ld  more  than
cover (1)  h is  p rogram produc t ion  cos ts ,
(2 )  h is  sa te l l i te  de l i very  t ime,  and (3 )  h is
general operating overhead.

Then he  wou ld  go  to  the  hosp i ta ls
and offer them a " leased earth termi-
nal".  "This earth lerminal, which I wi l l
instal l  and maintain, wi l l  br ing direct ly
into the hospital 'X' hours per week of
continuing education for the doctors and
other personnel who work here or who
work through here".

Why wou ld  he  pu t  the  te rmina l  a t  the
hospital? Because that is the one
central place where al l  medical people
pass through every day or week.

"Then I wi l l  statf  this lerminal with an
operator who would videotape the daily
programs, maintaining a videotape f i le
against which any doctor or other per-
sonnel could draw ' for a nominal rental
fee' one or a whole series of programs as
oflen as they wish. The videotapes can
be viewed privately here in the facility, or
for a nominal extra fee taken from the
premises for 24 hours".

Why,  s ince  poss ib ly  much o f  th is
program would involve tape delayed
programming would not such an opera-
t ion  s imp ly  sk ip  the  sa te l l i te  and do
everything on tape? Several reasons.
One, at less than $300 an hour satel l i te
t ime, i t  is actual ly far less expensive to
'send' programming via the bird today
than i t  is via the normal surface routes;
especial ly when you have hundreds of
sites to send to. Next, having the
sate l l i te  w i l l  make soec ia l  l i ve  feeds
poss ib le ;  f rom AMA meet ings ,  l i ve
coverage of new surgical techniques
and so  on .  F ina l l y  there  is  the  obv ious
use of the in-place TVRO faci l i ty for
other related purposes.

"l am also going to offer to the hospi-
tal a way for the facility to tack an extra
buck or two on each room per night.
During the 'off  hours',  which is during
lhe evening, I  am going to bring to the
hospital first run movies and other enter-
tainment specials via satel l i ie. By con-50
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necting into the hospital MATV system
we can offer patients a choice of very
special television in their rooms'just l ike
the cable systems get'." Why people
may start checking into hospitals lust
to see the movies!

Do you have any idea how many
hosoi ta ls  there are in  the Uni ted
S ta tes?  Thousands .  And  hoso i t a l
beds? Hundreds of thousands.

Why wouldn ' t  th is  chap sk ip the
earth terminal and go to the local cable
firm for the 'connection'? Perhaps he
would,  in  some s i tuat ions or  for  a
limited init ial oeriod of t ime. Doctors
might want the 'service' in their off ices
(away from the hospitals) or in their
homes as well. But no smart ooerator
would want your cable system between
him and his money making machine for
very long. And besides, this program
would generate so much cash flow
he'd be looking for ways to curtail the
government's take; depreciation of his
owned and operated facil i t ies would
help. You can't depreciate what you
don' t  own.

So much for the medical f ield; it is
barely the tip of the iceberg.

Many professional  groups have
o n g o i n g  ' c o n t i n u i n g  e d u c a t i o n '
requirements. Real Estate Brokers and
agents are a prime example. In Cali-
fornia a person holding state issued
credentials in this field must absorb
around 15 hours of accredited 'con-
tinuing education' per yoar; just to hold
onto the state l icense.  This is  usual ly
handled by attending two day seminars
with a typical ' fee' of $150 plus travel
and lodging expenses. lf groups of
1,000 gathered at a central point and
were fed 15 hours of'continuing educa-
tion' via satell i te the transoonder time
would cost less than $4,500. Each site
would take in $150.000 at the $150 each
fee. Very good numbers most wil l
admit. Oh yes, in California there are
approximately  50,000 such people
associated with real estate so the

'satell i te nurtured industry' that would
evolve would generate in excess of
$7,500,000 per year.

Publ ic  meet ing p laces (munic ipal
audi tor iums,  gymnasiums,  pr ivate ly
run biggies such as the Astrodome) are
often badly in need of business. Many
such  fac i l i t i es ,  i n  commun i t i es  o f
100,000 or less, regularly lose out to
nearby major market facil i t ies simply
because it takes a certain minimum
number of paying participants to stage
an  a f f a i r .  Sa te l l i t e  ' ne two rk ing '
changes the economics of  group
gatherings. lt means more people can'attend' events and not leave their
homes, or in the worst case travel far
shorter distances and stay at less ex-
oensive facil i t ies. In an era of national
concern about needless travel and
spiraling costs of travel (fuel, lodging,
etc.) the satell i te comes on the horizon
with near perfect t iming.

Satell i te'networking' really says that
people with specialized interests can
share their interests with others in the
same interest area for far less expense
than by virtually any other 'communi-
cations medium'. In person meetings
inc luded.  Let 's  see how th is  might
work.

Transponder time is a bargain; even at
today's dollar levels. And it wil l come
down, perhaps considerably when ATT/
GT & E get into the act with their 72
channels of  COMSTAR bi rds in  mid
1979. lt is such a bargain that one of
the wonders of our time is that every
special interest group of 10,000 or
more people in the United States has
not bealen the door down at RCA and
Western Union to buy transponder
time. lgnorance of the facts is the pri-
mary reason why this has not yet
happened.

Labor groups.  Stamp col lectors.
History buffs. French food freaks.
Basket weaving enthusiasts. Hot rod
builders. Joggers. Ladies who like to
sew. Men who like to work with wood.

People who paint. People who l ike to
r ide  horses .  Bu i ld  your  own l i s t .  .  . l
stopped at 200 and had only drawn one
deeo breath.

The economics are very elemenlary.
Co l lec t  10 ,000 peop le  spread ou t
across the ful l  United States who are
interested in one subject. l f  these
10,000 people are wil l ing and able to
put $.50 per week into a national 'pot ' ,

somebody out there has a golden busi-
ness opportunity staring them in the
face. How so?

That's $5,000 per week gross income.
For $300 you can rent an hour's trans-
ponder t ime. That leaves the person or
f irm engaging in this business $4,700
to oroduce one hour of video taoe that
wil l  interest these people. The local
universit ies get $75 per hour to use
the i r  s tud io  fac i l i t i es  (mu l t ip le  co lo r
cameras ,  sw i tcher ,  f i lm cha ins . . . the
whole works). I  bel ieve that for around
$500 per week I could put together a
f irst rate program on basket weaving
using people already in this f ield for
' ta len t ' .  The ' ta len t 'wou ld  come out  on
the arrangement because they would
promote their latest 'booklets' ,  basket
weaving materials and other 'sel lables'

on the program. When I got al l  done
I 'd have at least $4,000 left  in my
pocket for my'trouble'.  Each week.

"Ahh yes . . . "  you  respond "bu t  how
are these 10,000 basket weaving en-
thusiasts going to see this satellite re-
layed program? They don't  own satel-
l i te terminals, and ihe cost of one, even
at the $6,000 levol, makes your proposal
impractical".  Does i t  now?

I noted that I  had drawn uo a l ist of
200 'special interest groups'.  What I
real ly did was open up the yel low
pages of the Oklahoma City telephone
directory and start counting. I  got as
far as the M's and ouit.  Let 's be con-
servative and say there are at least 300
such 'special interest categories',  each
with at least 10,000 or more readi ly
identi f iable enthuasiasts on a national
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level.  That works out to around one
enthusiast (per category) per 25,000
people. And that says we can get down
to some pretty minor interest groups at
the 10,000 level nationwide.

Obv ious ly  these peop le  have no
business congregating at the local
hosoital to share the medical trans-
p o n d e r  r e c e i v e  t e r m i n a l  f a c i l i t y .
Hospitals have enough problems with-
out welcoming the basket weavers at
10  AM,  the  ioggers  a t  11  AM and the
turquoise jewelry crowd at noon each
Thursday. Most communit ies have a
hosp i ta l ;  what  e lse  do  most  communi -
t ies have?

Six points to the guy who said l ibrary.
Now a l ibrary is supposed to be an

' information center ' .  A place where
people come to study, to research
material,  to learn and to share. Too few
people use the l ibraries these days and
consequently too few l ibraries have
suf  f  i c ien t  money to  car ry  ou t  the i r
mandate .  There  is  an  in fo rmat ion
explosion underway, and a revolut ion
in information storage techniques. One
of the primary reasons fewer people
use l ibraries is that fewer and fewer
l ibraries have what people need or
want .

Bring back on stage our satel l i te
relay promoter. He goes to the l ibrary
and he says "Tel l  you what I  am going to
do. I  am going to give you, for $1.00 per
year, your very own 'Satel l i te Informa-
t ion Retr ieval Center ' .  Out of that
terminal wi l l  come hours and hours of
educational, inslruct ive and even en-
iertaining materials each and every day.
We will become parlners in the project.
You wil l  promote the programming for
basket weavers and joggers and tur-
quoise jewelry freaks and all of the rest
that the programming wil l  appeal to.

"For the hour that the enlhusiasts
come into the l ibrary's 'Video Informa-
t ion Center'  you wil l  charge the people
50 cents each. Then we will also provide
you with a video taping laci l i ty so that
you may bui ld a l ibrary of the material
s e n i  t o  y o u r ' S a t e l l i t e  I n f o r m a t i o n
Retrieval Center ' ;  a l ibrary which people
may come in and use, for say $1.00 per
hour. We'l l  share the income from this
service. Or you can make tape dubs for
people who want th6se tapes in their
homes, al l  using equipment that I  wi l l
provide as a part of the 'Satel l i te Infor-
mation Retr ieval Center ' .  Al l  lwant is a
small  percentage of that dubbing busi-
ness."

You don ' t  th ink  i t  w i l l  work?  Hah.

Th ink  aga in .  Go to  a  loca l  Weigh t
Watcher's "Class" sometime and see
how fas t  peop le  cough up  a  coup le  o f
bucks  to  be 'en ter ta ined ' fo r  60  to  90
minutes .  There  are  mi l l ions  o f  peop le
nat ionwide  w i th  no th ing  to  do  and
(they bel ieve) no opportunity for diver-
s ion .  They  wou ld  f lock  to  the  loca l
l ibrary in droves! And for the f irst t ime
s ince  the  tu rn  o f  the  century ,  the  loca l
l ibrary would again become a center of
c o m m u n i t y  a c t i o n .  W h o  k n o w s ;  i t
m igh t  even become f inanc ia l l y  v iab le
again.

l f  the local l ibrary has 'pol i t ical

p r o b l e m s '  t h e r e  a r e  c o m m u n i t y
centers ,  E lks  and Mason ic  bu i ld ings ,
YM and W GA's. There are schools.
There is probably enough money in this
to  cons ider  bu i ld ing  spec ia l  'V ideo

Information Centers';  a faci l i ty with
separate meeting/ 'viewing rooms' that
could be arranged theater or classroom
sty le  to  su i t  the  aud ience there .

The satel l i te is the key. And when you
real ly get down to deal ing i t  can come
in for around $200 per hour nationwide.
At just 50 cents a head you could break
even on transponder t ime with a paltry
400 people. And that 's nationwide.

I think, perhaps, I  see your ' l ight '

coming on.
What about the cost of the termi-

nals? Assume a $'15,000 instal led termi-
nal (with some video taping hardware
included). And assume a f ive year
depreciat ion base. How many people.
min imum,  must  use  a  s ing le  te rmina l
per year to make i t  prof i table? At the 50
cents  per  showing leve l ,  w i th  100
'aff i  l iated terminals'  nationwide:

a) 10,000 people nationwide, averag-
ing 100 per terminal for each of 20
s e p a r a t e ' c a t e g o r i e s '  o f  ' p r o -

gramming' per week, the costs
per viewer are $0.02 for satel-
l i te  de l i very  t ime,  and $0 .058
oer viewer for terminal amort iza-
t ion and maintenance. The gross
i n c o m e  p e r  v i e w e r  i s  $ 0 . 5 0 ,
remember.

b) 5,000 people nationwide, averag-
ing 50 per terminal for each ol 20
separate 'categories' of 'pro-

gramming' per week, the costs
per viewer are $0.04 for satel l i te
de l i very  t ime and $0 . ' l  16  per
viewer for terminal amort izat ion
a n d  m a i n t e n a n c e .  G r o s s  i n -
come is st i l l  $0.50 per viewer.

T h i s  s u g g e s t s  t w e n t y  s e p a r a t e
categories of t  hour programs per
week, or perhaps 4 hours per day f ive

days per week. l f  the operation started
out  w i th  on ly  ten  hours  per  week ( i .e .  2
hours  per  day)  the  "do-ab le"  number  i s
around 5 ,000 'par t i c ipants '  na t ionwide
wi th  100 te rmina ls .  Of  course  you can
ra ise  or  lower  the  number  o f  te rmina ls
and c rea te  a l l  sor ts  o f  add i t iona l
number  se ts .

Now how would cable f i t  into al l  of
th is?  The most  obv ious  way wou ld  be
for  your  cab le  TVRO to  p rov ide  a  feed
on a  ' secure  channe l '  to  the  loca l
l ibrary (or wherever) for the system.
S i n c e  h i s  o p e r a t i n g  e x p e n s e  a n d
amor t iza t ion  fo r  h is  te rmina l  p ro jec ts
around $500 per month (or a tad less)
you could be cost effect ive by provid-
ing  a  secure  channe l  fo r  h im fo r  some-
th ing  less  than tha t .  And i f  he  doesn ' t
have to  foo l  w i th  f  loa t ing  f  inanc ing  fo r
te rmina ls  a t  100 loca t ions ,  he 'd  p ro-
bably be in operation much sooner.

What about al lowing your own viewers
to partake in this educalional material
through their cable drops? Here we have
a problem. Remember a single trans-
ponder  must  be  used fo r  mu l t ip le  p ro-
g r a m  c a t e g o r i e s ;  t h o s e  a r e  t h e
economics  o f  the  s i tua t ion .  What  the
programming guy  wants  i s  fo r  you  to
have the  ab i l i t y  to  sw i tch  your  sub-
scr ibers  on  and o f f  ind iv idua l l y  as  the
programming they have agreed to take
opt iona l l y  comes and goes .  And tha t
says  a  ' sw i tched sys tem' .  QUBE has
some of that capacity; a handful of sys-
tems have l im i ted  DBC and AMECO
a d d r e s s a b l e  t a p  e x p e r i m e n t a l
' sec l ions '  in  opera t ion .  The major i t y  o f
us  do  no t .

Pity.
Because th is  i s  a l l  l i ke ly  to  happen

very fast. So fast that before most
systems can just i fy the addit ional ex-
pense of addressable taps there wil l  be
h u s t l i n g  p r o m o t e r s  a l l  o v e r  t h e
count rys ide  o f fe r ing  to  pu t  sa te l l i te
t e r m i n a l s  a t  l i b r a r i e s ,  h o s p i t a l s ,
YMCA's and the l ike. They are l iable to
take the cream off the satel l i te del ivery
sys tem wh i le  we s i t  i t  ou t  agon iz ing
about how slowly we adapted.

Cable's use of satel l i tes launched
the satel l i te information del ivery era in
this country. The second phase is now
preparing for launch. Whether cable is
a part of i t ,  direct ly, or not remains to
be seen. Even i f  we do not part icipate
d i rec t l y  we w i l l  fee l  the  impact .  Hun-
dreds  o f  new te rmina ls  w i l l  be  bu i l t  and
sold and many new transponders wil l
be put into use. And shortages of both,
wh ich  we ba t t le  today ,  w i l l  con t inue.

Continued from Page 45

has a package approach which should
appeal to many experimenters.

S tar t ing  o f  f  w i th  a  2 .8  dB no ise  f  igure
LNA (24  dB o f  ga in ) ,  fo l lowed w i th  a
double balanced mixer that oroduces a
h igh  lF  o t  1 .2  GHz and fo l low ing  tha t
w i th  an  lF  s tage a t  1 .2  GHz Shuch sug-
ges ts  these modu les  be  an tenna
mounted along with the tuneable VCO
(2.5  to  3 .0  GHz) .  Your  downl ink  s igna l  i s
then fed via coaxial l ine to another 1.2
GHz lF stage, a second double balanced
mixer which creates a 70 MHz lF. There

Shuch leaves you on your own to pro-
v ide  add i t iona l  lF  ga in  ( i f  requ i red)  p lus
your own demod scheme (such as the
B i r k i l l  P L L  d e m o d  f e a t u r e d  i n  t h e
October 1978 CATJ).'  Shuch's approach is basical ly this;
he ' l l  p rov ide  one or  a l l  o f  the  modu les
you need to construct your own TVRO
system.  Modu les  are  tu rned ou t  in
smal l  quant i t ies  to  h igh ly  p ro fess iona l
specs and there is a fair wait ing period
f  o r  m o d u l e s .  A  c o m p l e t e  s e t  o f
modu les  ( f rom the  2 .8  dB no ise  f  igure

LNA th rough the  70  MHz lF  ou tpu t )  w i l l
set you back around $1,700. Individual
modules vary from $700 for the 24 dB
ga in ,  2 .8  dB no ise  f igure  LNA down to
the  $130 ba lanced mixer  tha t  tu rns
your  1 .2  GHz lF  in to  a  70  MHz lF .

For a more comprehensive look at
what Microcomm is al l  about, request
"Application Note #3" with your $1.00
enclosed to cover print ing costs, plus a
self addressed stamped envelope to
the address given above.

Continued - Page 54
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Continued from Page 53

Remember The Snow!

F o r  t h o s e  n e w c o m e r s  t o  t h e
wonder fu l  wor ld  o f  TVROs th is  t ime ly
reminder  f rom the  'o ld  t imers ' .  Snow
wi l l  cause your  sa te l l i te  s igna l  leve l  to
go in to  a  nose d ive .

Because o f  the  inc l ina t ion  (e leva t ion)
ang le  o f  most  d ish  an tennas the  d ish
s lope encourages  the  pre t ty  wh i te  s tu f f
to  bu i ld  up  on  the  lower  ha l f  o f  the
antenna. As long as the pretty white
stuff remains dry ( i .e. the water content
is relat ively low and is not packed t ight)

you wil l  probably not notice the 0.2
to  0 .7  o r  so  dB s igna l  loss  f rom the
sate l l i te .

However ,  i f  the  weather  warms up
and the  snow s ta r ts  to  oack  down
(get t ing  wet te r  and wet te r  as  i t  me l ts ) ,
o r  i f  you  ge t  a  wet  c l ing ing  snow to
beg in  w i th .  .  . the  h igh  water  conten t  o f
the  snow wi l l  cause the  4  GHz s igna ls
f rom the  sa te l l i te  to  th ink  they  have
found a  new re f lec t ion  sur face .  That
new re f lec t ion  sur face  w i l l  be  some-
place above the real one, where the wet
snow has  bu i l t  up .  S igna ls  re f lec ted
f rom the  wet  snow area  w i l l  focus

someplace o ther  than a t  your  feed (o r
sub-ref lector) and you' l l  lose as much
as ha l f  o l  your  e f fec t i ve  an tenna
aperture.

T h e  s o l u t i o n ,  w h e n  t h e r e  i s  w e t
c l ing ing  snow on the  d ish  sur face ,  i s  to
get i t  off .  A rake, hoe or any tool that
can be dragged (careful ly!) over the
sur face  w i l l  pu l l  the  wet  snow o f f  to  the
ground and you ' l l  be  back  near  regu la r
an tenna e f  f  i c iency  leve ls  once aga in .

Trinity Helpful

T r i n i t y  B r o a d c a s t i n g  C o r p o r a t i o n
(l icensee of KTBN which appears on

I n  recogn i t i on  o f  t he  un t i r i ng  suppo r t  g i ven  to  t he
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 ANTTNNA TE t tV IS tON ASSOCIA-

TION recognizes wi th grat i tude the ef for ts  of  the fo l lowing equipment  and serv ice sup-
p l i e r s  t o  t he  cab le  t e l ev i s i on  i ndus t r y ,  who  have  been  acco rded  ASSOCIAT t  MTMBER
S T A T U S  i n  C A T A .  l N C .
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AmeriCom Satel l i te Network, Inc., 6350 LBJ Freeway, Suite 148, Dallas, TX (S4) 214-341-4502
Anirter.Pruzan, lnc., P.0 Box 88758, Tukwila Branch, Seatt le, WA 98188 (01) 206-251-6760
Applied Data Research, Inc., Route 206 Center CN.8. Princeton, NJ 08540 (Mg) 609-921.8550
Avantek, lnc.. 3l/5 Bowers Avenue, Santa Clara, CA 95051 (M8) 408-249-0700
Belden Corp., f lectronic Division, P.0. Box 1327, Richmond, lN 4i374 (M3) 317,966-6661
BESI0N ELtCTR0NICS, lNC., 903 South Kansas Ave , 0lathe. KS 66061 (M9 Character Generators) 913-764-764-1900
Bestvision Home Cinema, Inc.. 5540 W. Glendale Ave, Suite C-106, Glendale, Az. 85301 (S9 Pay.TV programming and marketing) 602-931-9157
ELONDtR-I0NGUt I-AB0RATORIES, 0ne Jake Brown Rd., 0ld Bridge, N.J 08857 (M1, M2, M4, M5, M6, M7) 201-679-4000
BROADBAND ENCINEERING, lNC., 1525 Cypress Dr ,  lupiter, FL 33458 (09, replacement pai ls) l-800"327,6690
Budco, lncorporated, P.0. Box 4593, Tulv, 0K 74120 (Dg Security & ldenti f icat ion devices) 918-584-l 1 l5
C a b l e T V S u p p l y C o m p a n y , l l 5 0 5 W e s t J e f f e r s o n B l v d . , C u l v e r C i t y , C A 9 0 2 3 0 ( 0 1 , 0 2 , 0 3 , 0 4 , D 5 , 0 6 , 0 7 , 0 8 , M 5 , M 6 ) 2 1 3 - 3 9 0 - 8 0 0 2
CCS HAIFIELD/CAIV DlV., 5707 W. Buckeye Rd., Phoenix, A2 85063 (M3) 201 272'3850
C-C0R EIECTR0NICS, Inc.,60 Decibel Rd., State College, PA 16801 (M1, M4, M5, Sl,  52, SB) 814-238.2461
Century l l l  Electronics, Inc.. 3880 E. Eagle Drive, Anaheim, CA 92807 (Ml, M3, M4, M5, M7, M8, Sl,  52, SB) 630-3714
C0LLINS C0IVIMERCIAL TELECOMIVUNICATI0NS, lvlP-402-101, Dallas, TX 75207 (M9, Microwave) 214,690.5954
C0lvl lvl /SCOPi C0IVIPANY, Rt 1, Box 199A, Catawba, NC 28609 (M3) 704-241-3142
COMMUNICATI0NS EOUITY ASS0CIAIES, 651 Lincoln Center. 5401 W. Kennedy 8lvd., Tampa, FL 33609 (S3) 813-877-8844
C0MPUTER VIDE0 SYSTEMS, lNC., Suite E, 6290 McDonough D., Norcross, cA 30093 (M9) 404-449-3800
Comsearch, Inc., 2936 Chain Bridge Rd.,0akton, UA22124 (S8, S9 earth stat ion placementtrequency coordination) 703-281-5550
ComSoncis, Inc., P.0. Box I 106, Harrisonburg, VA 22801 (M8, M9, 58, Sg) 703*434"5965
Comtech Data Corporation, 15207 N.75th, Scottsdale, AZ 85260, (112, M6) 602-991-9580
CRC ELECTR0NICS, lNC., 2669 Kilihau St., Honolulu, Hl 96819 (M9 Uideotape Automation Equipment) 808-668-122i
Custom Building Products, Inc., P.0. Box 32231, 0kla. City, 0K 73132, (S9, Underground Boring Equip.) 405-495-1935
Daniels & Associates, 2930 E. 3rd Ave., Denver, Colo. 80206 (S3, 59 Brokerage) 303-321-7550
DAVC0, l1{C., P 0 Box 861, Batesvi l le, AR i2501 (Dl, Sl,  52, 58) 501-793-3816
DF Countryman Co., l82l University Ave., St. Paul, MN 55104 (01, Sl,  SE) 612-645-9153
Durnel l  Engineering, lnc., Hwy.4 So., Emmetsburg, lowa 50536, (Mg) 712-852.2611
EAGLI C0M']R0NlCS, lNC., P.0. Box 93, Phoenix, NY 13135 (M9 Pay TV Delivery Systems & Products) 315-695,5406
EALES C0MM. & ANIENNA StRV., 2904 N.W. 23rd, 0klahoma City, 0K 73107 (D1,2,3,4,5,6,7,S1,2,S7,8) 405-946-3788
FANFARE TELEVISI0N, l0 Greenway Plaza, Houston. TX 77046 (S4) 713-960.8731
FARIN0N ELECTRIC, l69l Bayport,  San Carlos, CA 94070 (M9, 59) 415-592-4120
FtRGUS0N C0VIMUNICAII0NS CORP , P.0 Drawer 871, Henderson, IX 75652 (Sl, 52, 37, 58, 59) 214-854-2405
Gard inerCommunica t ionsCorp . ,2000S Post0akRd. ,Su i te1490,Houston .TX77056(M9M0Packages,S l ,52 ,58)  7 l3*961- /348
GILBERT ENGINEtRING C0., P.0. Box 14149, Phoenix, AZ 85063 (M7) 602-272-6871
Heller-0ak Communications Finance Corp., 105 W. Adams St.,  Chicago, lL 60603 (S3) 312-621-7661
H0ME BOX 0FFlCE, lNC., 7839 Churchi l l  Way-Suite 133, Box 63, Dallas, IX 75251 (S4) 214-387-8557
HUGHES MICROWAVE COMMUNICATIOI{S PR0DUCTS, 3060 W. Lomita Blvd., Torrance, CA 90505 (M9) 213-534-2146
IBM Corp., P.0. Box 2150, Atlanta, GA 30301 404-231-6005
Ind. Co. Cable TV lnc., P.0. Box 3799, Batewil le, AR 7250i (Dl, Sl,  52, SE) 501-793-5872
International Mrcrowave Corporation. 33 River Road, Cos Cob, CI 06807, (Ml, M4) 203-661-6277
JERR0ID Elechonics Corp., P.0. Box 487, Byberry Rd. & PA. Tumpike, Hatboro, PA 19040, (Ml, M2, M4, M5, M6, M7, 03, D8, Sl, 52, 53, 58) 215-674"4800
JERRY C01{l{ ASS0CIATES, ll{C., P.0. Box 444, Chambersburg, PA 17201 (D3,04,05, D6,07, D8} 111-263-8258
Klungness Electronic Supply, P.0. Box 547, 107 Kent Street, lron Mountain, Ml 49801 (Dl, DE, 52, SEI 906-774-1755
LARS0N ELECTR0NICS, 31 1 S. Locust St.,  Denton, TX 76201 (Mg Standby Powet) 8l /-387-0002
LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. t4845 (M7) 607-739"3844
Magnavox CATV Division, 133 West Seneca St.,  lVlanl ius, N.Y. 13104 (Ml) 315-682-9105
wttcROOvruf C0RP0RATt0N. P.0. Box 1527.627 Lolstrand La.. Rockvi l le. MD 20850. (M9 Saiel l i teTV Recs.) 301-762-8500
MICR0WAVE ASS0CIATES. lNC.. 777 S. Cenhal Expwv.. Suite 4-C, Richardson, TX 75080 (M9 Microwave Radio Systems) 816-891-8895
Microwave Fi l ter Co.,6i43 Kinne St.,  Box 103, E. Syracuse, N.Y. 10357 (M5 Eandpass Fi l ters) 315-437.4529
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t ransponder  14  o f  F1)  has  ordered
twenty  rece ivers  f rom a  major  supp l ie r
o f  ear th  te rmina l  equ ipment  and is
a c t i v e l y  s o l i c i t i n g  c a r r i a g e  o f  i t s
' spec ia l ty  s ta t ion  fo rmat '  p rogramming
( re l ig ion ,  24  hours  per  day)  by  cab le
systems operators. Trinity has taken a
low pro f i le  in  the  cab le  indus t ry  un t i l
recent ly ,  now hav ing  es tab l i shed a
cab le  re la t ions  depar tment  and h i r ing
cable veteran Frank Sanders to head up
the  ac t iv i t y .

Tr in ty  i s  look ing  fo r  cab le  car r iage o f
i t s  KTBN s igna l  in  marke ts  wh ich  do
not  ye t  have re l ig ious  programming
ava i lab le  and repor ted ly  w i l l  ' ass is t  the
cab le  opera tor '  by  mak ing-a  rece iver
ava i lab le  to  h im.

Holiday Inn Award

The in i t ia l  g roup o f  Ho l iday  Inn  sa te l -
l i te  te rmina ls ,  to  go  to  the i r  owned and
operated Inns, has been awarded to a
pa i r  o f  cab le - fami l ia r  supp l ie rs .  Sc ien t i -
l ic Atlanta and Microdyne Corporation
each were awarded one-half of the
in i t ia l  o rder ,  wh ich  amounts  to  jus t

over  300 in i t ia l  te rmina ls  to ta l .
T h e  t e r m i n a l s  w i l l  t y p i c a l l y  b e

ut i l i z ing  5  meter  d ish  an tennas,  120
degree LNAs and 24  channe l  tuneab le
rece ivers .  The f i rs t  in t roduc t ion  o f  the
Hol iday  Inn  mov ie  channe l  serv ice  (v ia
satel l i te) is expected in mid to late
spr ing  o f  th is  year .  The Ho l iday  Inn

p r o g r a m m i n g  w i l l  i n i t i a l l y  c o m b i n e
w i t h  t h e  F A N F A R E  s e r v i c e  o n
SATCOM 1 transponder 16.

Expansion of the service, to ' fran-

ch isee opera ted  Ho l iday  lnns ' ,  w i l l  no t
take  p lace  un t i l  the  Memphis  based
f  i rm has  ins ta l led  te rmina ls  in  i t s
owned and ooera ted  Inns .

trre CATV f i l tel  Champions- l ;
-pR0TrcT & tr{cREnsr youR Income (i7's

BY S()Tl/IIIG T()UGH SYSTEMS PROBTTMS- TOST
+ C i l l  i l t t t l -  SUPPRTSSoRS
-  C0 C l lA t l l i t l .  tL l t r l  I  l lAT0RS -84 i l  0PASS
- B A i l 0 S I 0 P  - l . 0 . P A S S  + i l l  P A S S
-  S P L I T I t R S  + i l o T C l | t R S

roR,  r .  s l r io /v l r /u rn /mrcnowlv t
c l r A l l i l t t  I

6743  | f l i l i l t  sT . ,  t . s tRAcus t .  i l . y . , 130s7

c t  t A R s
cltAilt{f l- f 0R il i l l
PR0CRAiti i l i lG i lt
sYs l r i rs  .  l r0sPt IA t  s

.  t |0T f l .S  .  SCl l00 t  S

MID STAIE Communication, lnc., P.0. Box 203, Beech Grove, lN 46107 (M8) 317-787-9426
Modern Cable Programs Division of Modern Talking Picture Service, Inc., 2323 New Hyde Park Road, New Hyde park, Ny 11042 (S4l (516) 437 6300
MSI TtLEVlsl0N, 4788 South Skte St. Salt Lake city, uT 84107 (M9 Digitat video Equip.) 801-262.8475
N0RTHERN CATV DISTRIEUT0RS,  lNC. ,  8016 Chatham Dr . ,  Mant ius ,  Ny  13104 (D l )  315-682.2670
OAK INDUSIRIES INC /CATV DlV , Crystal Lake, tL 60014 (Ml, M9 Converters, 53) 815-459-5000
PR0DELIN. lNCC , 1350 Duane Avenue, Santa Ctara, CA 95050 (M2, M3, M7, SZ\ 408-244.4t20
Q-8lT Corporation, P.0. Box 2208, Melbourne, FL 32901 (M4) 305-727-1838
RADI0 MECHANICAL SIRUCIURES, lNC., P 0 Box 1277, Kitgore. IX 75662 (M2. M9, 52) 214-984,0555
RMS CATV Division, 50 Antin Place, Bronx, NY 10462 (M5, M7) 212-892-1000
Sadelco, Inc., 299 Park Avenue, Weehawken, Ni 07087 (M8) 201-866-0912
Scienti f ic Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA 30340 (Ml, M2, M4, M8, Sl,  52, 53, 58) 404-449-2000
SCIINTlFlC C0MIV]UNlCATl0NS, lNC., 3425 Kingsley Rd., Garland, IX 75041. (M4 Low l loise & Parametric) 214*271-3685
Showtime Intertainment, Inc.. 121 I Ave. of the Americas, New York, NY 10036 (S4) 212*575-51 75
Southern Satel l i te Systems, lnc., P.0. Box 45684, Tutsa, 0K 74145 (S9) 918-664-4812
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ 85036 (M3) 602-268-8744
TIXSCAI{ Corp., 2446 N. Shadeland Ave., Indianapolis. lN 46219 (M8 Bandpass Fi l ten) 317-351"8781
Ihe Associated Press, 50 Rockefeller Plaza, New York, NY 10020 (S9 Automated llews SllCl 212-262-4014
Iheta-Com CATV, Division ol Texscan Corporation, 2960 Grand Avenue, Phoenix, AZ. 85061, (lll, Ml, t5, t7, ME) 602-252-5021
TIMES WIRE & CABLE C0., 358 Hall  Avenue, Wall inglord, CI 06492 (M3) 203-265-2361
Tocom, Inc., P 0 Box 47066, Dallas, TX 15241 (Ml, M4, M5, Converters) 214-438.i691
IOlVlC0 C0lvlMUNlCAIl0NS, lNC , 1077 Independence Ave, Mtn. View, CA 94043 (M4, M5, M9) 415-969.3042
Toner Cable [quipment, Inc.,418 Caredean Drive, Horsham, PA 19044 (D2, D3, 04, 05, 06, D7) 215-675"2053
Trenco Inc., P.0. Box N, 385 South 300 West, Salem, UT 84653 (Sl, 32, 57, 58, 59 Consult ing 801-798.8633
Ir iple Crown t lectronics Inc., 42 Racine Rd , Rexdale, 0ntario, Canada MgW2Z3 (M4, Mg) 416-743-1481
TURNER COMMUNICATIONS CORP., WCG-TV), 1018 West Peachtree St., Atlanta, GA 30309 (S9) 404-875-7317
UNIIED PRTSS INTERNAII0NAL, 220 East 42nd St, New York, NY l00l 7, (S9 Automated l{ews Svc.) 212-682-0400
UNITID STAITS IOWER & FAB. C0, P 0. Drawer "S", Afton,0K 74331 (M2, Mg) 918-257-4257
United Video, Inc., 5200 S. Harvard, Suite 4-D, Tulsa, 0K 74135 {S9} 918-749-8811
Van Ladder, lnc., P.0. 8ox 709, Spencer, lowa 51301 (M9, Automated Ladder Equipmeni) 712*262-5810
VIDEO DAIA SYSII| I IS,40 0serAvenue, Hauppauge, NY 11787 (M9) 516-231-4400
VITEK IL[CTR0NlCS, lNC.,200 Wood Ave., Middlesex, NJ 201-469-9400
WAVETEI( lndiana, 66 N. First Ave., Beech Grove. lN 46107 (M8) 3ll-183.3221
WEATHERSCAN, Loop 132, Throckmorton Hwy., 0lney, TX 76374 (D9, Sony Equip. Dist., M9 lVealher Channel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX 76901 (M2, Towers) 915-655-6262/653.3363
Winegard Company, 3000 Kirkwood Street, Eurl ington. lowa 52601 (M2, M3, M4, M5, M7) 319-753-0121

llOTE: Associates listed in bold lace are Charler Members
Distributors: Manufacturers: Seruice Firms:
Dl-Ful l  CATV equipment l ine Ml,Ful l  CATV equipment l ine SI-CATV contracting
D2*CATV antennas M2-CATV antennas S2-CATV construction
D3-CATV cable M3-CAIV cable S3-CATV f inancing
D4-CAIV amplif iers |VI4-CATV amplif iers S4-CATV software
DS-CATV passives MS-CAIV pasives SS-CATV billing service
D6-CATV hardware M6-CAIV hardware S6-CATV publishing
D7-CATV connectors M7-CATV connectors S7-CATV drop installatjon
D8-CATV test equipment M8-CAIV test equipment S8-CATV engineering
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0rD rasuIffinD Pnffius
From America's Oldest CATV Distributor!

EVERYTHING YOU NEED-ONE STOP!
Antennas and pre-amps
Headend equipment
Test equipment
Line extenders
Trunk amps
Pedestals and mounts

Pole line hardware
Cable and strand
Drop materials
Safety equipment
Tools of all kinds
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

lmpressive quol i ty.  .  .  surpr is ingly low
price. Just $2965 for the most-relioble
uni t  ovoi loble (ot  ony pr ice!) .

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 seporote mesh vidicon ond
2:1 interloce sync. IncludesTime, Temperoture. Boro-
metric Pressure, Wind Velocity, Vind Direction, plus
four cord holders. Compoct cobinet is just 28" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.
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While most CATV antenna manufacturers have
log periodics or yagis only, LINDSAY makes a
ful l  l ine of yagis, logs, log periodic-yagi
hybrids, zig-zags, super deghosting yagis,
quads and special arrays.

In fact, LINDSAY makes over 20 different
styles of antennas. With LINDSAY, you don't
have to settle for a log or yagi to try and solve
that problem channel.

Send for antenna survey forms . . . we'll do a
paper survey at no charge!

CALL TOLL.FREE

800-523-5947

l -f-indsaU
. . . distributed exctusively in the tt.S.A. by:

"ll/here Experiedcvd People and
Prcven Pruducts IN STOCK Makc the Dillereace!,'

coble eguipmenl, inc.
stocking Distributor for over 35 Manufacturers of euality 1ATV products

969 HORSHAM ROAD . HORSHAM, pA. 19044 fN PA. D|AL 215-67*2053




