


ddoff
ffi$ffi".tfuerDMde^ffi*,'J-:

MICROWAVE STRIPIINE
POWER DIVIDERS 3.7 lo 4.2 GHz
2-w oy Model PD-20-3,95G
4-woy Model PD-42-3.95GA
8-woy Model PD-82-3.95GA
50 ohms lmpedonce
VSWR ll5 typ.,.|.20 mox, . "N" typs femole connectors
. Iermlnollons (Loods)
ModelTN-6K . 50 ohms lmpedonce
VSWR 

.|.30 . "N" type mole connectors

. Precision Fixed Allenuolors (pods)
Models: FAN-6-3K (3dB) FAN-6il0K 00dB)

FAN-6-6K (6dB) FAN-6-20K (20d8)
50 ohm impedonce ."N" type mole/femole connectors

. Dileclionol Couplets
Model C2-2O4.9e . "N" type femole connector

Coll or wrile for complele
technicol deloils ond priclng.

\  . / ]  |  -  r

IM,Qrnmqc
noa there is one...in signal processing
INtr)USTRIES, INCORPOFATED
41 FAtRflEtD PL.. W CALDWELL, 1{.J. 07006. 201 575-1300. TWX 710-734-4314

N-*

IF PROCESSING COMPONENIS:
50 to 90 MHz
75 ohms

POWER DIVIDERSi 2,4,8tr6 woy
2-woy Model PD7-2O-7O:
4-woy Model PD7-40-7O;
8-woy Model PD7-80-70;
l6woy Model PD7:160-70,
75 ohms lmpedonce
BNC Femole connectors

CONIINUOUSTY VARIABLE
ATTENUAIORS
Model AB7-27-7O
Atlenuotlon ronge 0 to 20 dB
BNC connectors
75 ohms impedonce
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Or our Customers. At RMS they're one and the same.

1. RMS has put together the "SUPERFIT"TM line, the
most comprehensive variety of connectors ever offered
to the cable industry.

2. Most RMS "SUPERFIT"TM connectors are made from
6262T9 aluminum, the most corrosion resistant of all
bar stock. To complete the markets finest connectors,
each piece is carefully gold irridited for additional
protection.

3. Each connector is labeled with the model number
whenever possible, eliminating guesswork as to
connector identif ication.

For additional information on this maior new connector
line, write or call collect.

RMScMV DrrlrsroN
rNc.

Q-r*r,l'4 a/ fr,Z7r,n rk/:rn

/z.o/e tnileJ.

ELECTRONICS,

50 Ant in  P lace ,  Bronx ,  N.Y.10462. Cal l  Col lectQl} 892-1000. Canadian Representat ives: Deskin Sales Corp.



AWord of Ad'vice
about Satellite Earth Station Placernent:

COMPqCON.

)

As you embark upon your first experience with satellite
earth station placement, let us give you a word of
advice: COMPUCON.

That's the firstthing you need to know. Deciding that satellite
transmission was the best way for receiving programming
was an important decision for you. Choosing a company to
achieve this goal will be an equally important decision.

Compucon is a leader in the field of communication
engineering services. We have complete facilities to help
you with satellite transmission from initial planning for place-
ment to hequency interference measurement at the earth
station site.

At the core of our service to you is our accurate and
extensivedatabase. Stored in-its memory banks is complete
information which has been compiled from years of
painstaking research with clients, FCC filings, public notices,

licenses, and prior coordination notices. With this specialized
library our experts can guide you to the best placement for
your earth station.

But that's not all.

Compucon provides all necessary technical exhibits in
compliance with the frequency coordination requirements of
paft25 of the FCC Rules. Additionally, we assist in the
preparation of the FCC applications for approval and
licensing. We perform technicalanalyses to ensure
compliance with established design and performance
criteria. Finally, we continue to monitor the frequency inter-
ference environment around the satellite earth station to
detect and prevent potential frequency interference from
new or changing tenestrial microwave routes.

So you see, all you really need to know when you plan your
next satellite earth station is one thing: COMPUCON.

13749 NEUTRON ROAD . DALI,{S, TEXAS 75240
(214\2334380
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SUPER 17 lS  OFF! -A moment  o f  pan ic  as  you rea l i ze  tha t  you  have your  f i rs t  TVRO
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OUR COVER

LARRY LAWSON AT CATJ LAB-Scienti f ic Atlanta's man-about.the
world in TVRO system trouble shooting and proofing landed at the
GATJ six meter Developmental TVRO one day early in November to
proof our system. We passed, and you wil l  too i f  you start with the
f  i rs t  par t  o f  our 'p roo f  ing  ser ies '  beg inn ing  here  th is  month .
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The Strange Xlind 0f The Broadcastet
Ever since the copyright 'sett lement ' in the fal l  of '76 there have

been very few instances where the cable people and the broad-
casters have been out stalking the aisles of Congress in open
hostility to one another. Copyright legitimized us in the eyes of the
broadcasters, and it eliminated their most often repeated adjective
(illegitimate).

Copyright, as we all know, did bad things to this industry. lt tore
us apart at a time when we had no business being divided and it
left wounds which in some quarters will never heal. Because we
were divided we spent too much time arguing internally about what
we could or would accept and not enough time looking at the over-
all effects of the new copyright bill on all forms of American life.
Had I to do it over again, much more emphasis would be placed on
dealing with portions of the bill that have absolutely nothing to do
with CATV; sections that will in the long run make everything from
libraries to office copying machines more expensive to run and more
difficult to ad minister.

Now if my memory serves me correctly, one of the proposed copy-
r ight changes which did not make the f inal  bi l lwas a sect ion which
would have made radio and television broadcasters liable for 'per-

formance royalties' for any music they played. The music indushy
people wanted to have the broadcasters pay them so much per
recorded tune aired; the fee to go to the pedormen themselYes (as
opposed to going to the record company which is already paid under
music licensi ng arrangements).

The concept started late, and that was why it probably did not
make the final cut of the bill. lt hadn't been around long enough to
be accepted and the broadcasters found it not difficult to deal with.

lVell, the broadcasters are n0w afraid that during the next session
of Congress this whole issue may come up again. NAB President
Vincent T. Wasilewski is out campaigning for broadcaster support to
'kill this proposed legislation' before it even gets started. Wasilewski
apparently has some good reason to be beating the drum or he
wouldn't be out making all of the noise he is making.

The broadcasters feel, says Wasilewski, that "requidng broad-
casterc to pay for the ilght to broadcast recorded music would be
'unwise, unnecessart and unlai/." He also fees that if the concept

was established rt would cost broadcasters $15 million annually.
The NAB President feels that it would be unfair for one pilvate
industry to 'subsidize' another private industry. He also feels that
payment for performance rights is ". . .totally uniustified and will
destroy that delicate economic balance between the broadcasting
industry and the music industry wherein both are the beneficiaries
of a busines relationship that has grourn up thruugh custom and
practice."

Well now, with the shoe on the other foot, the broadcasters seem
to be having considerable difficulty making a very persuasive
argument. When CATV said "requiring cable systems to pay for the
right to cable-deliver off-air television signals would be 'unwise,

unnecessary and unfair'" our pleas fell on largely deaf ears. When
we pointed out that copyright would cost cable system subscribers
$6-7 million annually, nobody really acted concerned. When we said
it would be "unfair for one private indushy to subsidize another
private industry" the NAB called us thiefs and 'il legitimate'. We
were told that 'use'of the'property r ights 'of  others'without proper
payment' was unAmerican, immoral and dastardly.

When we argued that the signals we delivered to CATV connected
homes were in the airwaves for free reception and that our systems
were merely extensions ol the viewer's antenna we were told that
unless we'squared ourselves with the international copyright
community' that we had no solid foundation to grow on.

Now the broadcasters do pay music licensing fees for the music
they play. This is done pdvately through non-Government operated
companies. But the bucks paid go from the broadcasters to the
music licensing authority and then to the recording companies who
typically own the full rights to the music. The performers, unless
they also own the recording companies, see not a dime of this'play'
m0ney.

In effect, the broadcasters run up to several dozen records per
hour. They get this programming material almost for free (the
licensing fees are actually very low). Around this free programming
material they sell commercial time. So utilizing the free program
material, the broadcasters make money.

Television programming differs in that the broadcaster pays for
virtually everything he shows or transmits. He gets no (or very little)



free video material and that which he might happen to get is often
unattractive for advertising sale purposes.

Now let's assume the music performers ate successful in pulling
off this bill; that they get a revision of the copyright law. How does
that impact on cable?

lf Congress should decide this bill needs to be passed, they might
handle it as an act separate from copyright. lt could go through
without re-opening up the 1976 copyright act. 0r, and this is what
concerns us, it could also go through as a part of a general re-look or
revision of the 19i6 copyright act. lf the act is re-opened, one of the
things we would most expect is another attempt by Jack Valenti and
the MPAA to get cable copyright fees raised. Valenti is reportedly
concerned about the recent success of Atlanta's 'Super-I7' and he
wants higher copyright fees attached to such 'super-stations'.

And there is another concern. lf the music performers can get the
support of Congress for'performance fees'on radio, what is to stop
the television performers from getting'performance fees' for
television?

There may be no end to this in sight. The big mistake we made
was ever getting so far along that we were forced to accept the
concept to begin with. A CBS VP out of Washington satd it over and
over again during the 1975-76 era; "The most important thing to
be done with CATV copyight is to get the principle established. The
lees to begin with are unimpoilant."

That scared us to death in 1975; and it still does.

HB0's Succeslul Fifth
The Home Box 0ffice group recently celebrated their fifth birth-

day with an announcement of some importance to the cable
industry. After five years of trying, HB0 finally got into the black.

HB0's beginnings were unspectacular. From a 365 subscriber
base in Wilkes Bane linked to New York via terrestrial microwave in
November of 1972 to profitable operation with more than 800,000
subscribers in 1977 has been a very long trek indeed. Today's HBO
serves more cable systems (375) than it did subscribers at the
outset, in 45 states.

HB0 is of c0urse an operating subsidiary of Time, Inc. and there is
a message there. Had it not been for the courage, guts and belief in
the system which Time exhibited, HBO never would have made it
into the black. Getting a pay cable network off the ground on any
scale takes both imagination, determination and staying power. Lots
of us have imagination and most of us are determined. But not
many of us have the necessary corporate strength to provide the
staying power.

Even at the 800,000 subscriber level, pay cable is stil l small
peanuts in the entertainment indusky. HBO's total annual gros is
stil l but a fraction of the gross of single super-movies such as the
current Star Wars success. So the bottom line, while a beautiful
black now and growing, has been and will be a long time coming.
HB0's success is welcome because it should end those persistent

rumors that Time, Inc. will one day tire of HB0'and write the whole
thing off as a grand experiment. We need the solid loundation that
a healthful and growing HBO can provide us and we feel confident
that their success will breed others who will offer similar packages.
The announcement that Showtime will loin HBO on SATC0M ll
'early in 1978' is yet another indication that pay-cable program-
ming may finally be coming into its own. We salute you HBO for
having the faith to stay with this industry and we welcome all
imaginative, determined and well financed alternate program
sources that may be coming on board with HBO (and Showtime)in
the coming years.

(Program) diversity is the name of the game and with more to
offer to our subscribers, our own chances for survival can only
imorove with time.

What's a traP worth...
when itdoesn't work!
VITEK'SSuPerTraP
wor*s...for Long'Term
PayTVSecuritY!
Our unique cable traP* olfers You:

r  Durabi l i ty  above and beyond any other  t rap on the

market  .  .  .  ( res is ts  moisture,  temperature var ia-

t ions and i t  can surv ive a fa l l  f rom a 200-foot  tower)

and,  because of  our  more durable construct ion i t

wi l l  last  longer than the drop cable you are now

us ing .
r  A low prof i le  because i t  b lends in  wi th i ts

envi ronment  ( looks l ike a drop cable around i ts

insta l la t ion) .

But that's not the whole storY .. .

A long wi th the long term secur i ty ,  for  the same pr ice

you' re get t ing a t rap wi th deep-notch depth ( typ ical ly

greater  than 70dB) which does a bet ter  lob of  e l imi-

nating R-rated audio complaints. And wait unli l you

hear our prices lor dual-channel traps!
For  a solut ion to your  Pay-TV secur i ty  problems,  io in
the many other  sat is f ied systems operators and cal l

or  wr i te  to:  Vi tek Electronics,  Inc. ,  200 Wood Avenue'

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

VITEK
* prt ilo.loolzSz

ELECTRONICS,
tNc.
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Ournew
mdulatrruir.

Itcarrbcprhatyou
wantittobb.

Even when ordered without frills, our
new 6350 Television Modulator outclasses
units selling for more. Its Surface-Acoustic
\Wave (SAW) device as the vestigial sideband
filter reduces out-of-band emission to a level
unmatched in the cable industr-v. But when
you choose any or all of the optional plug-in
modules, it's then that the 6350 turns into the
modulator you'd want to design yourself.

For instance, the Video Switching option
detects loss of primarl' video and switches to
alternate video output with front panel lamp
indication. Andhas remote activation capabilit-v.

An Audio Switching module provides for
selection of alternate audio source and also
permits switching to emergency override

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2000,TWX8IO-766-4912,Telex054-2898
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-1N6, Telephone 519-745-9445, Telex 069-5239

Europe: 1-7 Sunbury Cross Centre, Staines Road West, Sr.rnbury on Thames, Middlesex TW767BB, England,

Telephone Sunbury on Thames 89751, Telex 896015

audio. When override is used, the audio
response is shaped to enhance voice intelligi-
bility and reduce telephone line noise.

The IF Switching option enables com-
posite (picture plus sound) IF to be inter-
rupted at a point just before up-conversion to
the output channel, and may be replaced by
an alternate source of composite IF.

Or }'ou can customize the 6350 with
options for standby powering from positive or
negative source. Audio modulation limiting.
Phase lock. VideoAGC and Alternate IF AGC
control. Call Harry Banks at (404) 449-2000
or write us for 1'our demonstration of the
6350. The modulator vou've alwavs wanted.

Scientific
Atlanta



We may not be the biggest, but we are No. 1
where it counts. Profits for you. Once more
Showtime has proven to be the leading
performer in pay TV. We're the professionals.
And once again, here's the proof.
HIGHEST SUBACRIBER REVEIIUE. Cable
operators big and smallwho offer Showtime
can charge premium rates from as low as
$7.00 up to $10.00 and stillachieve record
levels of subscribers. And when Showtime
subscribers sign on, they stay on. Our average retention rate is over 90%:
RECORD IML8 OF 8UB8CRIBER8. When the performance of Showtime
systems is compared with other cable systems offering pay TV services, the
results speak for themselves.
HIGHE8T PROFTT8 FORYOU. Showtime costs you less than other pay TV
services. You get more subscribers, higher revenues and lower costs, which
add up to one key thing. More profits for you.
AIID ltlow WE DO IT ALL ON 8AIELLXIE. The hottest show in pay TV will
be on RCA Satcom ll Tiansponders Nos. 4 and 10. Now cable operators
everywhere can have the best. That means every cable operator regardless
of size or location can now get results where they count.

ShoMime's incomparable performance is the result of programming
know-how and marketing expertise. It all starts with our prelaunch planning
where we work with you to create the best marketing plan for your individual
cable system. And that's just the beginning. Our top quality programming,
convenient scheduling, special promotions and customized marketing
programs continue through launch and beyond. We're there when you need
us and we listen to what you've got to say. Showtime gets you results where
they count. That's why we're No. 1.

fThe Pay TV Newsletter, Paul Kagan Associates Inc., Aug, 16, 1977.
'Reten t ion=cur ren tsubscr iber leve ls+numbero fsubscr ibersa tcomple t ionofmarke t ing .

1211 Avenue of the Amerlcae, llew York, Il.Y. 1()()36
Gall toll free (8OO) 223-Offi or ln llew York (212) |5715.|51715.

SYSTETY1S CHARGING $9.75 +
SHOWTIME VS ALL OTHERS AVERAGE+

ALLOTHERSAVERAGE SHOWTIME

The profeeglonale ln pay cable.



lf we didn'tfoil
the hmronsof
cnack'n cnunch,
someone else might
be numben one.

When interference invades drop
cable through t igerstr ipe cracks or
through crunched foi l  at  the connectors,
you can' t  b lame subscr ibers for  being
a l i t t le  upset .  But  Crack 'n  Crunch doesn ' t
happen with Times'  new 'Lumiseal .

T imes 'd rop  cab le  i s  des igned w i th
a luminum fo i l  laminated  to  each s ide  o f
high strength polypropolene tape in
order to tame t igerstr ip ing.  ln 'Lumiseal

th is composi te fo i l  is  sealed direct ly
to the dielectr ic.  So i t  can' t  crunch up

when you put on the connector. Rather,
the connector sl ips on quickly and
smoothly assuring maximum RFI
integri ty. Furthermore, by heat seal ing
the foi l  to the dielectr ic the possibi l i ty
of moisture migrat ion is pract ical ly
e l iminated

'Lumiseal is avai lable in RG-59 and
RG-6 sizes; with either heavy or
extra-heavy braid coverage. Try it. We
th ink you ' l l  agree i t 's  the number  one
drop cable from the number one
cable company.

For more information cal l
Bud Desmond at (203) 265-2361. Or
your nearest Man From Times.

New 'Lumiseal" Drop Cable from

- TimesWire&Coble
The #al Coble Compony

358 HollAvenue, Wollingford, CI 0,6492
(2O3)265-2364 . Phoenix, AZ (602)278-5576

DMSION OF TIMES FIBER COMMUNICATIONS. INC.



lf the need ever arises...

MOVE FROM SATCOM. II
To Satcom-l

IN 60 SECONDS TIME

With Either

USTC (all sreel) SAT/FIECT I
Or

USTC (all aluminum)
SAT/FIECT II

I t  may never happen. But RCA is talking about moving
all  CATV 'traff ic '  to SATCOM-|. And because they are
talking about i t ,  you need to be thinking about the
eventual day when you might be switching satel l i tes
wi th  your  terminal .

There is only one TVRO antenna mount designed for
quick, accurate bird to bird change. That's the polar
mount; a far faster, better system for quick/accurate
tracking of TVRO terminals from bird to bird. l t 's so easy
to handle even a child can do it .  Accurately and exactly.
Only the USTC SAT/FLECT I and l l  series antennas
have the ease of a polar mount combined with the quick'H itch-em-Up' posit ioni ng t ie-down system.

The polar mount and the exclusive-with-UsTO 'Hitch-
em-Up' t ie down system are further proof that USTC
thinks ahead. We manufacture the world's most cost-
effective Six Meter TVRO antenna systems with advance
features others cannot offer, for any price. So before
you get t ied-down to a big, over-engineered 'up and
over'Az-El mounting system, think ahead. Think USTC.
lf you ever have to change birds, for any reason, you' l l
be glad that we thought ahead for you !
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Step one-loosen two pressure bolts (15 seconds
maximum).

Slep lwo-unlatch the 'Hitch-em-Up' clasp and
gently l i f t  the perfect ly balanced load arm off of
the  load ba l l (15  seconds max imum) .

Step three-gently direct the load arm to the pre-
positioned load ball for the new bird. Relatch the
clasp and re-tighten the two pressure bolts (30
seconds maximum).

Unlted Stotes Tower ond Fobrlcotlon Compony
P.O. Drower'S', Aflon, Ok.7tl33l

Call Danny Weathers or Tony Bickel at 9182574257.u4lEe
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Microdyne Model 1 100-FFC
Satellite Earth Terminal TV Receiver

NOWIII
a lowcost

TV FeceiveF
New Model 1100-FFC Satellite
Earth Terminal TV receivers.

Each is a fixed tuned,
stand alone receiver specifically
designed to reduce the cost of
adding TV channels to exist ing
or new CATV Receive Only
Terminals. Yet, they offer the
same video, audio and related
performance specifications as
Microdyne's widely accepted
Model 1 1OO-TVR(VT) receiver,
including the standard 8.0 dB
C/N threshold extension feature.

satellite

Minimum Cost
A11 current TV channels

olus others to follow can be
ieadily accommodated at mini-
mum cost. Simply add a dedi-
cated l-100-FFC Receiver for
each channel as required. Total
backup can be provided by using
any compatible receiver capable
of being quickly tuned to any
dedicated channel.

Compact
Only 3Yz" high, the rack

mount Model 1100-FFC is
fully EIA and CCIR compat-
ible.  Opt ions include the

ability to quickly change fre-
quency.

Custom Engineering Service
For those operators

wishing to install their own
systems, Microdyne Corpora-
tion will provide complete
technical analysis and recom-
mendations tailored to specific
system requirements at no cost.
Being one of the most experi-
enced RF manufacturers,
Microdyne's free Engineering
Service will result in substan-
tial cost savings for anyone
installing their own system.

WI
MICRODYNE

CORPORATION
P. O. Box 1527 - 627 Lofstrand Lane
Rockvi l le ,  Maryland 20850
Telephone (301 )  762-8500
TWX 710a28-O477
C a b l e  M I C R O D Y N E
Rockv i l l e ,  Ma ry l and  USA

Why not investigate Microdyne before you buy?



Dont let lightning
put your system in t

f offers:

REDUNDANT
POWER SUPPLY

COMPLETELY
R E C H A R G E D
IN 48  HOURS

" " I
) l

1,.#

I t 's al l  in the l id;
no external

connections.

* Ask us about external standby powering adaptable to any system.

DELTA.BENCO.CASCADE
124 Belfield Road, Rexdale, ontario, canada Mgw 101

Telephone (41 6) 241 _2651 Tetex 06_965552

CALL  OR WRITE  TO YOUR NEAREST OFF ICE :  Ph i l i p  A l lman ,4913 -205 th  S t ree t ,  Lang tey ,  B .C .  V3A  5T7 .  Te t .
(604) 534-3710: Ken Jones,  R.D. 1,  8ox 69,  Beaver Spr ings,  Pa.  17812,Te: .17171 658-22g2: Wm. E.  (Gene) Wampler,
1544  Warpa th  D r i ve ,  K ingspo r t ,  Tenn .37664 .  Te l .  ( 615 )  246 -6579 :  U .S .  REpRESENTAT IVES:  B ruce  Mar t i n ,  cab le -
v is ion Equipment Co. Inc. ,  3838 Caval ier  Dr ive,  Gartand,  fex.75O42.fe l . lZ141 272_g551: Nei l  phi I ips,  Signat  Vis ion
!nc. ,23932 Jarrow Lane, El  Toro,  Ca| .92630, Tel .  (7141 586-3196: U.S.  WATS LtNE (8OO) 828-1016

\ o , d " +

AC TO DC
INSTANTANEOUS

INSTALLED
I N  M I N U T E S

*  ONLY IN  THE 12  AND 20  VDC MODELS
FOR POSIT IVE  GROUND SYSTEM.
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IFYOU
HAVE ANYTHING
TO DO WITH
CABLE
The 197? CATV & Station
Coverage Atlas provid.es
instant access to the needs
of cable system owners,
operators and affiliated pro-
fessionals who require
authoritative information
on the cable industrv.
The Atlas contains siation
coverag'e maps indispensable
for applying FCC cable rules,
which are also includ.ed.
This is the industry's
only reference work showinE
the relationship between TV
station contours and locations
of all cable systems.

copy or rhis indispensable ".r,"."." Siliij jJJ.
O N L Y  g 6 6 . 5 0  p e r  c o p y  (  s  o r  m o r e  o r d e r e d  i t

one trme, EOO.OO eech).

ilrcr€vFronrDrgesr
1836 Jefferson Place, NW
Washington,  D.  C.  20086
Phone: 2O2-872-9ZOO

.  35-Mi le  &  55-Mi le  Zone Maps shou, rnq  c r , r r
mL.rnitres wrth [.ATV systen]s uno€.rs( (,rc,o I ' r  r  ( , t(rr

. Up-Dated Grade B contours.

. Color-Coded Gatefold Map slrr,w ng t()( atrons ( l  ( j )
MDS Lrcensr,ees and CPs ancl (2) Dtrrnestrr Satel l te
Ear th Stat ons L.ense€.s and CPs

. Latest amendments ancl r r ,nrp r-tr , tert r  f  FC[. Ru es
and Standarcis for Cabie TV

. MDS Directory (.ontarn nq (1) Alphat)et i(  al rstrn(l  (rf
MDS ope.ratcrrs (2) Compr alrr,n r, f  r*,nse-s. Cps ht.d
and/Or  pnrnat ry  S€, rv tc f -  a rea  rn  whr r  h  MDS (  ( )n rp i i l t r ( . s
have.  app r r ,c l  (3 )  L l (  ensees .  p r , rn t  11ees  . rnc1  app r r  an ts
a lphabet r ra l l y  rs te ( l  t l y  (  tes  i t r )d  s ta tes  A ls r ,  n i  r r r l t . r l
a r€ ,  (  hanne l  nunrbers  s ta l t r ,n  r , r  a t t r  ns  t , t r r t f  s  p r ,wt - r
and proctram ( atecto|es

.  Te lev is ion  Sta t ions  s ign i f i can t ly  v iewed
county by .(,rrnty stat€, iry stat i . .

.  Directory of equipment manufacturers.

. CAry Industry Statistics sh( r/ |lrt (lf(rw1h ( n( (.
r952

. Largest Systems and Largest Multiple system
operalors.

.  Expanded Microwave Section rnr uclrnrl  sl  r , f
CARS and Busrness Servrre-  rnrr  r r rwi tv( ,s and nl i tp 111
aommon (arner mrcrowaves servrno CATV systr , r ls .

. Directories of significant CATV organizations
NCTA Re,gronal  and State Ass(, .  at r ( )ns.  FCC Cable

W BLrreau.

. U. S. Television Stations by call letters.

. PlLts c)tft( ' t .ssentt,t l d,tl. l

You MUST have this reference!
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When Your TVRO Receiver Ouits. . ,

EGADS.
SUPERlT IS OFFTHE SYSTEM!

F

U

"Super.l7 is off.  .  ."
The te lephone r ings and you

first ignore i t .  l t  must be part
of a dream. But i t  persists and
groggily you open an eye and
search the darkness for the
bedside tab le a larm c lock.  'My
God'you th ink to  yoursel f  i t 's
4  AM in  the  morn ing . "

"17 is  o f f  and the phone is
r ing ing of f  the hook!"  l t 's  the
al l  n ight  answer ing serv ice.
You mumble someth ing about
get t ing r ight  on i t  and swing
out of bed to turn on your own

A RECEIVER DOWN?

This reporl was prepared after
a CATJ Lab receiver went on the
fritz following lhe first week of
no.problems operat ion.  We've
moved lhe gender of the repori
from the CATJ Lab lo a l ictious
CATV system. . .bul lhe remainder
of the tacts are unblemished.

Data on receiver oulages is
scarce; largely because they are
so new in the marketplace. CATJ
encourages members of the in.
dustry  who have exper ienced
problems with TVRO receivers
lo submit the data to us tor pub.
lication. lt can be elaborately done
in step by step portrayal, or, simply
l is t :

1) The problem (i.e. the symptom)
2) The steps taken to isolate

or pinpoint lhe problem
3) The correclive measures em.

ployed
4) The end resull.
And we'l l iake it from lhere!

bedroom TV. Checking channel
7, where WTCG usually hangs
forth 24 hours daily you confirm
what the gal at the answering
serv ice has repor ted.  Af  ter
waking your  wi fe  and advis ing
her that you have to head for
the TVRO site/headend you
muster  up the poss ib i l i t ies.  In
addit ion to WTCG, you have
HBO transponder service. But
when HBO goes off for the
evening you swi tch of f  that
modulator; so you can't real ly
f l ip  to  the HBO mid-band chan-
nel  to  see i f  the terminal  i tse l f
is  down.  The mere thought  that
the terminal  is  down sends a
chi l l  down your  backbone.

It 's a ten minute drive to the
te rm ina l /headend  s i t e .  You
pass the t ime by consider ing
al l  o f  the poss ib i l i t ies.  F i rs t
check the receiver  i tse l f ,  then
the modulator on cable channel
7. El iminate every baseband
and CATV RF possib i l i ty  f i rs t ,
simply because that is the part
you are most famil iar with. Then
look at the receiver. Oh yes,
before you do anything else,
check to see if the HBO receiver
is  br ing ing in  the twenty four
hour per day color bars on trans-
ponder  24.  That ' l l  te l l  you i f  the
LNA is  on the f r i tz .  And the
dish-a quick visual inspection
wi l l  te l l  you i f  that  is  work ing.

Suppose the dish looks OK,
but  there is  no HBO on 24?
What's that mean?

Wel l .  the LNA could be bad.
Or the 12 vo l t  regulated supply
that runs DC operating voltage
to the LNA could be bad.  Or
the l ine that runs the DC voltage
out to the LNA might have been
damaged. Or the 7/8ths inch
l ine could be bad between the
LNA and the receiver power
spl i t ter .  Or  one of  the two shor t
chunks of RG-9/AU could be
bad. You felt pretty good about
the hunk of '9'  at the bottom
end of  the 7/8ths l ine but  the
12 inch p iece at  the top,  be-
tween the front end of the 7/8ths
and the output  o f  the LNA al -
ways bothered you. Man, what
a bunch of  poss ib i l i t ies!

There i t  was,  sh in ing under
the half moon. Six meters of
s teel  and a luminum, just  l ike i t
was supposed to be. And every-
thing inside the headend looked
normal  to  a quick v isual  check.
No vandals anyhow.

Yup, there on the headend
video moni tor  was HBO's co lor
bars on transponder 24. OK,
breath a l i t t le  eas ier  about  the
dish,  the feedl ine and the LNA
port ion.  l t  is  work ing a l r ight .
That sort of says check out the
Super-17 gear. The modulator
is  humming but  i ts  meter ing

1 4
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DIAGRAM ONE

IDENTIFY the possibre modures where the + ' r5 or  +6 vor t  suppry r ines courdbe shorted, producing the problem described in fhe fexf.

are OK. You have both -6 and- 1 5  v o l t s .  H u m m m  a g a i n .
What does that tel l  you?

F i rs t ,  b reak  ou t  the  ser ia l  num-
bered manual that came with
the  1100 rece iver .  The power
supp ly  has  a  regu la to r  board ,
with current fold back protection.
That  means tha t  i f  there  is  a
t o - g r o u n d  s h o r t  t h e  s u p p l y
won ' t  burn  up .  That  he lps .  l t  i s
one th ing  to  lose  a  par t ,  some_
th ing  e lse  aga in  to  lose  a  who le
power  supp ly  o r  ma jor  por t ion
of same. That also means that
the  *15  and *6  vo l t  l i nes  cou ld
be shut  down because o f  a
shor t  someplace a long the  l ine .
O b v i o u s l y  t h e  s u p p l y  i t s e l f  i s
g o o d  o r  t h e r e  w o u l d n ' t  b e  - 1 5
a n d  - O  s t i l l  f  u n c t i o n i n g .

The schemat ic  te l l s  you  tha t
any th ing  shor t ing  e i ther  the
* 6  o r  * 1 5  v o l t  l i n e  w i l l  m o s t
l i k e l y  s h u t  d o w n  t h e  o t h e r  l i n e
as  we l l .  OK,  now to  i so la te  the
shor t .

The 1 100 receiver uses a svs-
tem of harnessed power cabies
to carry the operat ing vol tages
and cont ro l  s igna ls  a round lhe
receiver.  There are seven seo-
arate power plugs on several
separa te  modu les  or  sec t ions .
Seeming ly ,  i f  you  loosened the
two screws ho ld ing  the  power
p l u g  t i g h t  a s  i t  p l u g s  i n t o  e a c h
of  the  modu les ,  you  cou ld  re_
m o v e  o n e  p o w e r  p l u g - t o _ a -
modu le  a t  a  t ime,  and check
the f  ront panel meter for a return
o f  t h e  * 1 5  o r  * 6  v o l t  s u p p l y .
When you f ind  the  proper  mo-

says i t  has no v ideo input .  Best
to check that f irst. patch the
HBO color bars into the channel
7 monitor. There is video alr ight.
Maybe it  would be a good idea
to leave the HBO color bars on
7 for awhile. That way people
who swi tch to  7 for  Super-17
wi l l  see someth ing,  and seeing
the co lor  bars they ' l l  f igure 17
1g off testing or som-ething.
That could slow down the phon-e
cal ls  a t  the answer ing serv ice.
There is nobody madder than a
late n ight  v iewer who has lost
h is  one and only  contact  wi th
the outs ide wor ld  !

Now, that  says e i ther  the
Microdyne 1100 TVR-TV receiver
is  not  get t ing RF in to i t ,  or .
shudder ,  someth ing has hap-
pened ins ide.  Swi tch ing cables
from the two-way powbr spl i t_
ter ,  you f  ind 4 GHz RF that  had
been going in to the 11OO re-
ceiver makes the second re-
ce iver  funct ion just  f ine.  So
that says the problem is internal
to  the 1100.  Now, where to
start?

There are seven switch posi-
t ions on the f ront  o f  the 1100
receiver and it  has always been
your  habi t  to  leave the swi tch
on the 'S lG'  pos i t ion,  sor t  o f  to
g ive you a rough v isual  o f  the

amount of satel l i te signal going
into the receiver .  The other  s i i
pos i t ions are supposed to te l l
you when there is  a  problem
with one or  more of  the low
vol tage supply  l ines wi th in  the
receiver. That seems like a good
place to start. You start switch-
ing c lockwise,  and when vou
hit +6V the meter needle swihgs
lef t  and stops.  Hummm. No 6
vol ts .  Then fur ther  c lockwise
you d iscover  there is  a lso no
*15 vo l ts .  But  the minus s ides

F-l
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MODU LE POWE R pLUG -Joca te power.p. lugs carry-ing ai lected voltage supplyl ines, remove twin t ie-down screws on ei ihei side of pt-ug. 
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dule where there is  a  shor t ,
l i f t ing the power p lug f rom the
module should restore the *15
or +6 volt reading on the front
panel  meter .  Star t ing wi th  the
video clamper module (because
it is nearest to the power supply)
you remove the two screws and
pu l l  t he  p lug .  No  *15  vo l t s .
Then you walk  counter-c lock-
wise around the receiver moving
th rough  the  v ideo  amp/de -
emphasis  module and f ina l ly
you end up in the one part of
the receiver that scares you to
death; the RF tuner. Murphy
said i t  al l ,  i f  there is one section
of the receiver where you most
fear to tred. . . that 's the place
where the shor t  wi l l  be.  Yup,
there i t  is .  A posi t ive 15 vo l ts
back again after you've pulled
the p lug on that  module.

Only  lh is  module,  un l ike the
preceding six, is more than just
one module. l t  has al l  of the
fo l lowing operat ing of f  o f  one
*15 and another *6 volt supply
l i nes :

1)  DC contro l  and shaping
board

21 24 channel remote/local
decoder

3) Mixer (bias)
4) 70 MHz lF/gain control

amp l i f  i e r
5) Low f requency mu lt ipler.
l f  that  wasn' t  enough to be

of f  o f  the same 'Chr is tmas
tree' str ing, inside of the same
compartment of the receiver
are the:

6)  4  GHz preamPl i f ier
7) Preselector
8) lsolator
9) LO fi l ter

10) Various pads
11)4  t imes  mu l t i p l i e r  f rom

the LO
12) And,  bunches of  pads,

f  i l ters  and contro l  c i rcu i ts .
The sun was starting to come

off. The shack was a comfort-
able 65 degrees but you are
perspi r ing.  You wonder  to  your-
self whether Microdyne's George
Bel l  is  in  h is  of f ice yet .  You
decide he is  not ,  and you weigh
the poss ib i l i t ies.  There are f ive
separate points in the 'RF Tuner'
por t ion where *15 or  *6 vo l ts
go  i n .  l t  cou ld  be  s imp le ,  o r  i t
could be complex.  You've sPot-
ted the red colored *15 volt
wi r ing lead snaking around the
receiver section; most of the
run is well  out of reach from
the top, and if you pop the grated
screen from the bottom of the
receiver, you sti l l  won't be able
to reach al l  f ive of the Points.
Obviously, to even get at the
push-on p ins to  d isable some
of  those 5 points  you are going
to have to pull  out some of
the 4 GHz hardware. Those
l i t t le  SMSA connectors and
that  1 /8th inch hard l ine they
use to wire 4 GHz around inside
the receiver looks mighty easY
to mess up.

So you decide to go into town
for a cup of coffee and wait
unt i l  Microdyne's  George Bel l
is  in  h is  New England of f ice.

Better to wait an hour or two
than create such a mess that
perhaps the receiver wil l  have
to go back to Microdyne's Mary-
land faci l i ty. You know that's
good for a week to ten days,
even if Microdyne turns it around
in a day or so. And there is
st i l l  the chance that  you might
be able to spot the problem
yoursel f .  Af tera l l ,  a t  th is  po int
i t  does look l ike a power ing
circuit malfunction. Any decent
tech could trace that out. l f
on ly  i t  wasn ' t  laced up under-
neath and between al l  of that
4 GHz hardware!

Bell  To The Rescue
"Have you traced it to a mo'

dule" asks George? You tel l
him where you are and start
to ask about getting down under
the 4 GHz f i l ter  and iso lator .
"Look, we had a bad bunch of
bypass capacitors last sPring
f rom..  . "  and he ment ions a
prominent component suPPlier.
"We didn't know about them
until long after the receivers
had gone out. They are like time
bombs out there. ..sometimes
they go in a week, sometimes
in several months. Others maY
never go. They are little blue
colored jobs, there may be one
or two in there bypassing the
*15 volt l ine ofl  to ground
where it  t ies on to a module or
board" suggests George. " l 've
got lo run down and send olf
a box, but it you have anY Prob'
lems call Dave (Alvarez) at the
factory". And there you are, on
your  own,  look ing for  a  l i t t le
b lue bypass capaci tor .  You
never did get to ask him about
removing the 4 GHz hardware.
Oh wel l ,  i f  you draw i t  out  care-
ful ly before you take it  apart,
and label everything that comes
off, you shouldn't have too much
trouble.

Two of  the *15 vo l t  ent rY
points  wi th in  the RF Tuner  can
be accessed either from the
top or bottom with the cover
plates removed. The entry into
the 70 MHz Gain Contro l  amP
module is  v ia  a feedthru capa-
c i tor ;  the *15 vo l t  red wi re
solders to the feed-through stud
and then a second wire leads
of f  in to more of  the RF Tuner .

LIFT PLUG FROM SOCKET-and no le  per lo rmance o l  a l lec ted  supp ly  l ine  on

lront panel meter. l l  meter shows power l ine is st i l l  shul down, move lo next

module.
1 6
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INSIDE RF TUNER MODULE/+15 vol l  l ine serves several separate sub.modules.
Lines comes lo and exits from leed;through chassis mounting capacitor ( left ,
in circle) ol 70 MHz gain control ampli f ier. Line must be removed from feed
lhru, t ied back together to check sub-module.

i ts a good thing. . .you'd never
have gotton a wrench or larger
pair of pl iars down in there.
The hardline from the preselector
to the isolator comes out f irst.
fol lowed by the isolator i tself.
Then the toughest part. .  . the
tubular f i l ter and its associated
hardl ine. 'Boy'you think to your-
se l f  'a f ter  I  get  th is  out ,  . l 'd
better f ind the bad part.'

After ten minutes of work
you get down to where a pair
of needle nose can get a hold
of the red colored 15 volt l ine.
Gently you tug back on the l ine.
It  doesn't move. You move
around and get another angle
on i t ,  th is  t ime get t ing just  a
part of the rear of the small
push on connector rather than
the wire. l t  rotates on the pin
but  s t i l l  w i l l  not  come of f .  You
notice you are perspir ing. And
you try one more angle of at-
tack. This t ime it  pops off.  You
sit back and breath a sigh of
rel ief for nearly thirty seconds,
and then remember why you
were taking the wire off in the
f irst place. As the power switch
snaps on you break out in a
smi le .  Sure enough.  .  . there is
*15 vo l ts  again.  Swi tch ing to
*6 volts you see that too is
back. OK, now you have the
problem isolated.

Finding the suspected tan.
ta lum is  no problem; i t 's  r ight

So you unsolder the pair of
wires, remove them from the
stud, and then tack them back
together. That takes the 70 MHz
amp out  o f  the c i rcu i t .  Nuts.
The *15 volt meter reading
stays at  zero.  'On second
thought 'you muse to yoursel f ,
maybe it  is just as well that i t
wasn't in there; how in the
world would a person get that
t ight ly  but toned up module
out of the receiver to take it
apart and look for a bad part?'.
Then you go to the second'easy'contact point; where the
+ 15 volts heads into the 24 chan-
nel remote/local decoder. You
get to this via the bottom of the
receiver; the red wire pulls off
of a terminal binding post. Apply
power. . .and. . .still no *15 volts.

Humm. That leaves the *6
vol t  l ine going to  the mixer .
And the *15 vo l t  l ines in to the
low f requency mul t ip l ier  and
the DC control and shaping
module. Time to re-look at the
schematic. The only one of the
three with a bypass capacitor
c lose to  the *15 or  *6 input
is the DC control and shaping
module. There is a 47 micro-
tarad 20 volt tantalum hanging
across the input terminal to
ground. But gett ing to that
module, even to get the *15 volt
l ine of f  is  someth ing e lse!  Just
gett ing down into the receiver

with a pair of needle nose pliars
to reach the snap-on terminal
requires that you remove the
iso lator  and a tubular  4  GHz
f i l ter. And that means you have
to get some of that miniature
hardl ine out of there by taking
off the SMSA connectors. So
you take a deep breath and
tackle the job.

The hardline connectors are
tight but not overly so. You dis-
cover, thankful ly, that a pair of
needle nose pl iars are al l  the
pressure you need to free up
the t iny l i t t le  connectors.  And

TAKING OUT HARDLINE-gentle pressure on SMSA f i t t ing using needle nose
pliars wil l  slarl  connector moving. Then use t ip ol f inger to free up. Be very
carelul wi lh inlroducing new 'bends' to hardl ine or start ing conneclor cross.
lhreaded on chassis mating conneclor.

m
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m
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DC CONTROT BOARD

C 5  T o n l o l u m .  4 7  v F ,  ! / - 2 O 1 ; . 2 0 Y
(Kemel  T362C476Mo20AS)

DIAGRAM TWO

I

there adjacent to the E3 terminal
where the *15 vo l ts  came of f .
The  DC con t ro l  and  shap ing
module is  mounted on p i l lars
on the s ide of  the 3.7 to  4.2 GHz
preselector board. You consider
how much work is  involved in
get t ing the board separate
from the preselector and decide
that i f  i t  comes to that, the re-
ceiver wil l  have to go back to
Microdyne.

The leads on the tanta lum
are about  1/8th inch long,  f rom
the base of the tantalum to the
top of the board. This is a two
sided board with Plated through
holes;  any so lder ing done wi l l
have to be done with great care
s ince a g lob of  so lder  could
easily f i l l  in the t iny gaP between
the capacitor lead and the coP-
per  on the board.  Using a smal l
denta l  mir ror  and a t inY hand-

THE BAD CAPACITOR s t icks  ou t  l i ke  a  sore  lhumb on the  c i rcu i t  o f  lhe  DC
Control Board. Across the *15 volt  input l ine sits a 47 microlarad,20 volt
l+ l -  200/ "1  tan ta lum. . .wh ich  i l  shor led  wou ld  shu l  down the  +15 vo l l  l i ne ,
tak ing  the  *6  vo l l  l i ne  w i th  i t .

held f lashl ight  you p icked uP
from the Toner  Cable EquiP-
ment Company booth at CCOS-
77 you move around gett ing a
good look at  the tanta lum, the
two plated through holes and
the E3 vol tage t ie  p in .  For  an
instant i t  appears as i f  the Pin
is off center in the hole and that
it  may be touching the copper
on the top of the board. That
w o u l d  s u r e  d o  i t . . . s h o r t i n g
the *15 vo l t  l ine to  the board
surface ground. With the needle
nose you move it gently towards
the center of the etched area
to be sure i t  is  not  touching
the board ground surface. Then
you snap the *15 vo l t  l ine back
on the p in and apply  power.

Nuts.
St i l l  a  shor t .  No vo l tage on

the meter.
OK. . . the tanta lum has to  be

cut loose. There is no way to
get  under  the board to  unsolder
i t ,  so the 1/Bth inch leads wi l l
have to be cut, as close to the
base ol the tantalum as possible
so there is  someth ing le f t  o f
the leads to solder back to, f  rom
the top of the board, i f  need be.

'Cl ip ' .  One of  the leads is  cut
loose. You reapply power and
smi le .  Wi th the capaci tor  cut
ou t  t he  *15  vo l t  l i ne  i s  good
again.'C l ip ' .  The other  lead is  cut
and  the  tan ta lum fa l l s  down
amongst  the harnessed wi res.
Now the fun begins.

A quick study of the headend
reveals no large value tantalums
in s tock.  On the te lephone you
quick ly  exhaust  every whole-
sa le supply  house and radio-
TV dealer in town. The message
from the largest 'area' whole-
sa le supply  house (a 90 minute
dr ive)  is  not  encouraging.  "We
gave up stock ing tanta lums
several months ago. There are
more than 1,300 dilferent values
and sizes. And none are used
very widely. Tantalums are a
real pain in the neck". You are
beginning to  agree.  Then you
remember seeing a small disPlaY
of  tanta lums in  the local  Radio
Shack store so you hot foot i t
in to  town.

Af ter  a  15 minute dr ive You
f ind  some tan ta lums .  Sma l l
10  m ic ro fa rad ,  35  vo l t  j obs .

tr
U
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DOWN BELOW-the hardl ine, the isolator and the tubular f  i l ter is the suspected'
bad 47 microfarad lantalum capacitor. Part is identi l ied with white circle.
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You l ike the voltage (the one
that blew was 20 voll, */-20"/"1
but  10 mikes is  a  long ways
trom 47 mikes.  You buy f ive
knowing ful l  well  that paral lel ing
five of them, even as small as
they are,  in  the very l imi ted
space available, working against
the side of a board where you
can't see the connection tabs
except  wi th  the denta l  mir ror
and the Toner  f lashl ight ,  wi l l
take every inch of patience you
possess. On the way out of town
you pass by a hi-f i  shop that
sometimes has parts in stock.
On a hunch you stop,  and won-
der of wonders, they have some
33 mike at  35 vo l t  tanta lums in
stock.  Wel l  now,  that 's  s t i l l  not
47 mikes but  one of  them wi l l
be worth three of the small 10
mike jobs anyhow. That 's  on ly
three par ts  to  para l le l  ra ther
than f ive!

Back at the headend you dis-
cover that even getting the bare
33 mike tantalum down where
the 47 mike prev ious ly  sat  wi l l
be a chore. There is simply no
way to get even one extra 10
mike paral led capacitor in there
and sti l l  leave room to re- lash
the tubular  f i l ter  and hard l ine.
Because you are working with
1/8th inch leads left over from
the  p rev ious  b lown  47  m ike
tan ta lum,  you ' l l  have  to  cu t
the 33 mike leads to just the
r ight  length,  bend them over
at a 90 degree angle so that
after the tantalum is mounted
on the pig tai l  leads the new
capac i to r  w i l l  l ay  ove r  s ide -
ways. l t  wil l  have to lay over on
top of  the *15 vo l t  lead snap
on point so you re-connect i t
and prepare the capacitor.

The f i rs t  t ime down there
with the 45 watt Princess iron
you blow the whole exercise.
You have pre-t inned the 1/8th
inch  l eads  p ro t rud ing  f rom
the board and the formed ends
of the new tantalum. They take,
but  when you push gent ly  wi th
your f inger after tacking them
together the tantalum fal ls off
the 1/8th inch leads.  So you
start over, this t ime putt ing a
little extra solder on the tantalum
leads. You'l l  heat the 1/8th inch
pigta i ls ,  us ing the mir ror  and
the  Toner  f l ash l i gh t ,  and

HARDLf NE OFF-lrom 3.7-4.2GHz preselector to isolator; double.ended SMSA
f it l ing to lelt of isolator comes of f nexl. We took ours loose at isolator end.

DOWN TO TUBULAR FILTER-another double.ended SMSA l i t t ing on one end,
hardl ine on opposite end.

BAD FIRST SHOT-we got the 33 mike tantalum soldered to the left  over leads
from the bum capacitor but i t  stood out straight ( in way of lubular f i l ter) and
proved lo be a poor solder job.

m
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s l ide the tanta lum up against
the heated leads. But you have
to be very careful to not get the
leads very hot because if  they
dec ide  to  come unso lde red
on the backside ol the board
you're dead in the water.

Th i r t y  agon iz ing  seconds
later you are done. And dripping
wet.

You  l ean  back  and  app ly
power to the receiver. Son of
a gun. . . i t  works!

Now to re-wi re the micro-
wave hardware and hard l ine.
I t  takes you another  twenty
minutes t ime to get  i t  a l l  back
together ,  be ing very carefu l
not to bend the hardl ine except
where it needs to go. The SMSA
connectors go on straight and
easy. l f  you keep them headed
straight onto the threads they
can be t ightened part way with
just  the t ip  of  your  f  inger .

Oops. The isolator. l t  has two
ports and could mount either
way.  One por t  is  marked '1 'and
the other  is  marked '2 ' .  You
remember that '1'  had been the
input, but you are not sure. On
page 39/40 of the manual you
f ind conf  i rmat ion of  your  recol -
lection. 'There is a lesson here'
you muse s i lent ly .

Finally i t  is al l  back together.
And the real test. With the RG-9
input  cable in  p lace and the
modulator re-hooked up to the
v ideo and audio outputs  on the
1100 TVR receiver  you apply
power. The meter comes up to
the *15 volt reference reading,

and  wh i l e  t he  modu la to r  ad -
justs  to  the sudden burst  o f
v ideo you swing through the
seven meter posit ions on the
receiver  f ront  panel .  Every-
th ing looks normal .  .  .unt i l  you
reach the SIG reference scale.
Where the 1100 receiver normal-
ly shows the WTCG signal well
in to the b lack region on the
scale face (or around 6.75 to
8.25 on the meter face) i t  now
reads 4.5. 'Rats' you think to
yoursel f  ' l ' ve messed up the
RF path through the receiver! '

Then you glance at the meter
on  the  modu la to r .  And  tu rn
around to look at  the channel  7
receiver monitor in the head-
end,  fu l ly  expect ing to  see a
noise laden picture with bunches
of sparkl ies. "What is this?"
you mut ter  out  loud.  There is
Super-17 br ight  and c lear  and
no sparkl ies at al l .  Yet the SIG
scale on the meter  is  a  fu l l  3
points below the normal reading.

Spinning the receiver through
CBN on transponder 8 and HBO
on 20 and 24 you f ind they too
are bright and clear. Obviously
there is no lack of signal through
the receiver. But somehow the
meter  is  now no longer  scaled
properly. What had required a
6.75 reference reading to get'out 

of the sparklies was now
work ing wel la t  4 .5.

Re tu rn ing  the  rece i ve r  t o
t ransponder  s ix  you te lephone
the good word into the off ice.
And button up the receiver while

BETTER SECOND SHOT-replacement tantalum went back in better second
shot with leads pre-bent to al low it  to lay over on side so tubular f i l ter could
go back in properly.

you th ink about  the new prob-
lem.

The manual deals with Signal
Level Meter Calibration (page
33)  rather  extensive ly .  What
bothers you most is that the
re lat ive scale reading should
not have changed simply be-
cause you swapped out a tan-
ta lum capac i to r .  Un less .  .  .
un less in  the process of  re-
p lac ing the tanta lum you got
in to someth ing on the DC con-
t ro l  board that  had a d i rect
bear ing on the in tegr i ty  o f  the
SIG level  reading.  But  that  can
be another problem for another
day. For now, Super 17 is back
on the system and you can re-
turn to your home for the re-
ma inde r  o f  you r  i n te r rup ted
night 's  s leep.
After l t  Al l .  .  .

You recall  that at a recent
state association meeting you
heard  Da l ton  Coun ig  f  rom
Hughes state that  the MTBF
(mean t ime between fa i lures)
for a TVRO receiver was in the
area of 50,000 hours. That's 5.7
years.  l f  Dal ton was correct ,
i t  f igures that  somebody out
there is  go ing to  run c loser  to
ten years before a fai lure, just
to average out your fai lure at
the end of  a  couple of  weeks
of service.

lf George Bell is any indication
of the help you can expect from
a receiver supplier, you sudden-
ly feel much better about the
back up support. You have the
inst inct ive fee l ing that  i f  the
receiver had gone back to the
factory i t  would have been
turned around very promptly.

But most of all you feel much
bet ter  yoursel f  about  tear ing
into the complex 4 GHz receiver.
The manual  'worked '  bet ter
than you had hoped. . . i t  real ly
did get you through the prob-
lems and when you were faced
w i th  rea l l y  hav ing  to  f i gu re
someth ing out ,  i t  was a l l  there.

Of course the problem was a
m i n o r  o n e .  .  . c o m p o u n d e d
only  by the way the receiver
had to be put together in layers.
A power supply short is a power
supp ly  sho r t ,  r ega rd less  o f
whether i t  appears in a TVRO
receiver  or  your  CB r ig .  The
manua l  even  sugges ts  tha t

20



fai lures wil l  most l ikely be power
supply  associated.  And so your
con f i dence  l eve l  i s  marked ly
up. You know down deep that
there would or  could be prob-
lems associated wi th  the RF

and demodulator  por t ion of  the
receiver that you probably would
not care to tackle. But for now
you've come through the f i rs t
TVRO maintenance cr is is  wi th
reasonably  good marks.  And

af ter  you get  some s leep,  you ' l l
go back to  the headend and
tack le the inst ruct ion manual 's
s tep  by  s tep  de ta i l s  f o r  re -
set t ing the re la t ive SIG level
meter.

How Do You Know lt Works?

PROOF OF PERFORMANCE
TESTING FOR YOUR TVRO

INTRODUCTION
Proof  of  per formance is  a

demonstration of the operation
of a system versus its specif i-
ca t i on .  P roo f  shou ld  demon-
strate, for a TVRO, that received
carr ier  levels  and v ideo per-
formance are up to the stand-
ards which were agreed to at
the t ime of  purchase.  Proof ,
whi le  not  essent ia l ,  serves as
protection for both buyer and
sel ler .  l t  is  therefore a des i red
path to  fo l low.

No standards have been
es tab l i shed  fo r  TVRO o roo f .
The tests  that  fo l low descr ibe a
procedure which we bel ieve to
be adequate yet not too elabo-
rate.

DISCUSSIONS
Proof can be performed at

any of several levels of com-
plex i ty .  A l l  the way f rom

.Hey,  we got  a  p ic ture
to

.Ful l  b lown system G/T,
VITS and fu l l - f  ie ld  test

s ignals  wi th  lo ts  of
test  equipment

by
J. 'Duke'Brown
Earth Station Manager
M icrowave Associates, Inc.
Bur l ington,  MA.01803

Ac tua l l y  ne i the r  o f  t hese
extremes is appropriate for a
cable system TVRO. A prefer-
red technique involves a com-
binat ion of  factory  and f ie ld
tes ts  w i th  a  m in imum o f  equ ip -
ment  requi red in  the f  ie ld .

l f  we break the system down
in to  i t s  two  bas i c  pa r t s ,  as
shown in  d iagram one,  we can
at tack them separate ly  and
conven ien t l y .  The  odds  a re
v i r tua l ly  100%, i f  a  few pre-
caut ions to  be d iscussed la ter
are observed, and if  each of the
two par ts  separate ly  meet
spec i f i ca t i on ,  t ha t  t he  to ta l
system wi l l  p lay as expected.

The combinat ion of
e lemen ts  con ta ined  i n  Pa r t
One of the system capture the
s igna l  and  de l i ve r  a  ce r ta in
carrier to noise ratio (rf quali ty)
to the receiver. This part of the
system must lre checked in the
f  ie ld .  l t  ver i f  ies that

o the  an tenna  i s  co r rec t l y
a imed at  the sate l l i te

. the antenna del ivers speci -
f  ied gain

. the  LNA mee ts  i t s  no i se
f igure speci f icat ion

.  o the LNA gain and feedl ine
loss are in the ball  park

ointer ference f rom sources
such as 4 GHz terrestr ial
relay and adjacent satel-
l i t es  a re  no  h ighe r  t han
expected

Part Two-the video receiver-
is tested at the factory to an
elaborate and detai led test pro-
cedure to  conf i rm that  i t  meets
al l  o f  the manufacturer 's  sDeci -
f icat ions.  We assume that  i t
ar r ives on s i te  s t i l l  in  one p iece
and st i l l  per forming as adver-
t ised.  The manufacturer  should
supply copies of factory test
results. Any significant deviation
f rom the  f i na l  t es t  da ta  w i l l
most l ikely be catastrophic and
obvious.  The v ideo receiver  wi l l
be used as a test instrument to
verify the performance of Part
One .

LINK ANALYSIS
A few basic facts must be

es tab l i shed  be f  o re  sys tem
tests of Part One can be per-
fo rmed .  F i r s t ,  t he  bas i c
eng inee r ing  e lemen ts  o f  t he
microwave l ink must  be known.
In order  to  avoid heavy ca l -
cu lat ions,  a  s impl i f ied vers ion
of  the l ink equat ion expressed
in terms of carrier to noise ratio
is  used and i t  is :

C / N : E I R P + G l T - 4 2 . 3 7
where EIRP : power radiat-

ed by the
satel l i te
toward the
earth station

Gf f  :  comb ined  qua l i t y
fac to r  o f  an tenna
and LNA

o
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BASICTVRO SYSIEM IN TWO PARTS
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PART ONE PART TVVO

DIAGRAM T

42 .37 :  acons tan twh ich
takes into account
a l l  o ther  para-
meters.  a l l  bas ic-
a l l y  n o n c o n t r o l l -
ab le

C/N is  the parameter  which wi l l
be measured directly to verify
Part One of the system. Part
One ver i f icat ion is  essent ia l ly
an indirect confirmation of G/T
and is  based upon a known
EIRP and  ce r ta in  a l l owances
for interference.

E IRP i s  a  measure  ( i n  dB
above one watt) of power
radiated by the satel l i te in the
direction of the earth station.
Its value is determined by re-
ferring to "footprint" maps. A
typ i ca l  examp le  i s  shown  in
diagram two. These maps are
avai lab le f rom ear th s tat ion
suppl iers  or  f rom the sate l l i te
owner.  The ear th s tat ion
bu i l de r  mus t  des ign  fo r  t he
worst case situation-lowest
power  t ransponder  f rom the
weakest  sate l l i te .  He has no
choice and must  l ive wi th  what
the sate l l i te  prov ides.  He a lso
must depend upon the accuracy
o f  t he  E IRP foo tp r i n t s  when
measur ing C/N.  l f  the footpr in t
data is off by 0.5 dB, the C/N
measurement  wi l l  a lso be of f
by 0.5 dB.

G/T is a measure of the over-
a l l  qua l i t y  f ac to r  assoc ia ted
wi th the r f  s ide of  the ear th
stat ion,  or  in  other  words,  is  a
measure  o f  how we l l  t he
an tenna  and  LNA "cap tu re "
the EIRP.

G / T : G - 1 0 l o g T g
where

G :  antenna gain in  dB
Ts : total system noise

tempera tu re  i n  de -
grees Kelv in .

There are three th ings which
contr ibute to  Ts.
LNA Noise Temperature-
Lower noise temperature equals
lower noise f igure.  For  re fer-
ence,  no ise f igure is :

nf  :1oros 1 +[ r - l
L 2eo.l

Antenna Noise Temperature-
The antenna noise temperature
depends on the c leanl iness of
i ts side lobe pattern (horns are
very low noise antennas) ,  i ts
look or  e levat ion angle and sky

tr
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A Host Of Tests

Television receive-only terminal tests are an exhaustive subject. As author'Duke Brown' points out in this issue, they can run the wide range of looking
at the CRT and deciding that the picture is acceptable, to a long series of
tests requiring perhaps a half day of t ime, several years experience, and
around $1 5,000 (+)  in  specia l ized test  gear .

Ol elght or nlne posslble tests which a system might wish conducted, two
are within the reach of most system operators. And for most applications,
these two tests wil l satisfy not only the FCC requirements but also the
majority of your own concern as to whether what you bought is what you
got. We wil l over the next several months deal in some detail with all nine
test areas for TVRO's. We'l l look at init ial proof testing, periodic
maintenance test ing,  and annual  (or  semi-annual)  system test ing.  We' l l  a lso
look at some plain-good-advice from various TVRO system installation
engineers who have been through TVRO problems often enough to have
picked up some specialized knowledge in this area.

To put this series of reports together for CATJ we have employed a pair of
different disciplines. First we have asked some of lhe more knowledgeable
people in the f ield to prepare material; Duke Brown in this issue for example.
Then we asked Larry Lawson of Scientif ic Atlanta to come out to Oklahoma
with a station wagon fi l led with test gear to spend a day with us 'proofing'
the new CATJ six meter developmental TVRO installed thls past fall. This
gives us the best of both worlds to work from and we feel the completeness
of  the ser ies,  before f in ished,  wi l l  bear  th is  out .

(We'l l give you the bottom line on our own terminal before we start; 13.82
dB carrier to nois€ ratio on transponder 24 [HBO east] of SATCOM ll; and a
v ideo (weighted)  s ignal  to  noise of  52 [ .32]  dB.)

CCIR WEIGHTED VIDEO S TO N

slGNAl to NolsE (vtoEol ts Nor\ilNAt tY Eouat ro THE MEASUtED canRtER-To-NotsE
PLUS THE ";l lltPnOVEn ENr f AC!OR." tM IT PROV:fitENt FACTOR FOR A 3C MHr wlDE
lr lS 3t.50 dB; FOt A 30 AlHz WIOE lF t7.64 da.

4.2MHz
RANDOM
NOISE LP
F I L T E R
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cond i t i ons .  An tenna  manu-
facturers supply  data which
usual ly  is  s imi lar ' to  that  shown
in diagram three. l f  the antenna
is  a  d i sh  and  mee ts  FCC
pattern requirements, there is
l i t t le to choose f rom since for a
g iven s ize antenna,  they wi l l  a l l
exhibit approximately the same
n o i  s e . S y s l e m  L o s s - W a v e -
gu ide  l oss  be tween  the
antenna feed horn and the LNA
wi l l  add to  system noise.  This
is  usual ly  not  a  factor  in  re-
ceive only stations where the
LNA is coupled directly to the
antenna.  Coax and power
divider loss from the LNA to
the receiver is not a contribut-
ing factor  s ince the LNA gain in
a l l  but  the most  unusual  cases
wil l  overcome the cable loss.

The simplif ied version of the
l ink analys is  equat ion is  not
exact and should therefore be
used  on l y  i n  t hose  cases
where buyer and seller agree
that only an approximate verif  i-
cation is adequate.
CONTINUED TO PAGE 26
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GUCI(l|l| U$ERS
say ll for us. , ,
". . .never have I purchased any item that has given me
so much satisfaction and so fast a return on my
investment. . .time (in) finding radiation problems has
been reducedby 90Vo.. .it has located two intermittent
water problems that have plagued us for months
(fatigue cracks in cable). . .enclosed find my purchase
order for two additional units. . .at this price no system
shouldbe without this valuable tool. . ."

tHE CUCKOO-Although borely one-hol f  yeor o ld,
th is "new bird"  is  revolut ioniz ing the woy CATV
syslems potro l  for  rodiof  ion leokoge. Inslo l l  the Cuckoo
ol  lhe heodend ond polro l  wi lh o s imple FM portoble or
cor rodio.  l t 's  s imple.  .  .occurole ond i t  con be used
wi lh v i r tuol ly  no set-up t ime by onyone who con lurn
on on FM rodio ond l is len.

M'o
THE CUCKOO-o "tome bird" with o skinny oppeiite. Only

Sto-=

$295.00 (complele), ond fwo week delivery. From the CATV
Test  Equipmenl  House.

174 S.FIRST AVE.
BEECH GFIOVE.IN.  46107

317-7A7  -94?6Co--uNrcATroNS, rNc.
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@em wAsffit@ffiGD Bma6ffis
(on state-of-the-art 1 977 products)

From America's Oldest CATV Distributor!

THIS MONTH'S SPECIALS
* Matching Transformer model

TV-IF,46 cents;;;il; i;tr ;i * F-59 Fittings with- Eing' 7.5

100 cents each in lots of 1,000

* 2-Way Indoor Splitter model * GF8l Fittings,18 cents each in
DS-2F, $1.10 each in lots of 100 lots of 100

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

Callorwrite: DAVCO,Inc., P.O. Box 2456
Batesville, Arkansas 7250 1
501-793-3816
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x TNIPLECROWN ELECTRONICS, INC.
lrii.:i
iit:

ii} Presents
lfi HEAD-END ELEcrRoNIcsFoRyou IN l9z8

NEWADDITIONS THE MAINSTAY

; , :  a  . r  a .

SIGNAL PROCESSOR.MODEL TSP
Our ful l  product range includes:

.SHALL SYSTEU IRUNK ADIPLIFIEN9

. APARTITETTT AMPLIFIERS

.LINE EXTEIDEnS

. FEED FORWT{RD AIIPLIFIEBS

oNOTE: We also have a new SIGNAL
S O U R C E  f o r  s y s t e m s  s i m u l a t i o n .
composite triple beat tests, or just plain
X tal controlled marker. . $4500 buys
36 channe ls .

Write or call:

l::t
'll

iri.1
:l:::
:s

:i:d
tll

!:ir

42 Raclne Road, Rexdale, Ontario lllgW 2Zg
Telephone (416) 743-f 4El

i::ll::llil

oCO-CHANNEL ELIMINATOR. .rack mounted
interference suppressor for $250 that works. .
Money back guarantee.

oTV CHANNEL MODULATOR. . .to IF or to anv
TV ChannelSub-band thru UHF.

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

ePHASE LOCK CONTROLLED CONVERTER. . .
accepts IF and converts to desired channel locked
to reference siqnal.
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SAMPLE COMPUTER RUN

EARTH ST LONG & LAT, (DEG)

SAT.  LONG.  (DEG)WHICH SATELLITE
OF i  NTEREST

ANTENNA ELEVATION (DEG)

ANTENNA AZIMUTH (DEG)

PAD CENTER (DEG)

FoR REFERENIE 1  
ELEVATION TO 70(DEG)

To tNsuRE :LEAR I AZIMUTH TO Z0 (DEG)
PATH FR..M sELE"tt '  1 pr EVATToN To 135 (DEG)TVRO locat ion to 

I  
LLi

possib/esare// i les \  AZIMUTH TO 135 (DEG)

CENTER FREQ (GHZ)

PATH LOSS (DB)

WAVEGUIDE LOSS (DB)
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A more exact C/N can be
der ived manual ly  or  by use of
compu te r  p rog ram se rv i ces
ava i l ab le  f rom mos t  manu-
facturers. A copy of a typical
M ic rowave  Assoc ia tes '  D ro -
gram is  shown in  Table l .  Th is
program takes into account al l
o f  t he  p rev ious l y  d i scussed
factors p lus maximum accept-
able interference levels. These
inter ference factors degrade
the s imple C/N (C/N down l ink)
to  a TOTAL C/N which is  the
paramete r  t ha t  i s  ac tua l l y
measured .  The  i n te r fe rence
sources ,  wh ich  appear  as
noise, are:
.  T e r r e s t r i a l - 4 G H z  s i g n a l s

from AT&T or other carriers.
The M/A program presumes
them to be at least 25 dB
down f rom the sate l l i te  s ig-
nal at the output of the an-
tenna .  The  F .C .C .  requ i res
that frequency coordination
resul t  in  no less than -25 dB.

The levels  depend on many
factors inc lud ing the ear th
station antenna, location, i ts
pattern, i ts azimuth and ele-
vation, the terrain, the direc-
t ion to the terrestr ial source
and i ts  d i rect ion of  t rans-
miss ion.  A l l  o f  these factors
are taken in to account  by
f i rms  such  as  Compucon
or  Sa fe  i n  t he i r  c l ea rance
study.

.  Ad iacen t  Sa te l l i t e -o the r
satel l i tes in the orbit arc are
l iab le to  be t ransmi t t ing on
your frequencies of interest.
These s ignals  are d iscr im-
inated by the earth station
antenna to a level  which
depends on the size and

- pattern of the receiving an-
tenna.  The combined noise
power output from adjacent
sate l l i tes was d iscussed in
deta i l  in  the F.C.C.  ru l ing on
small antennas. The accepted
noise power levels for the

various antenna sizes are in-
cluded in the M/A program
per the F.C.C.  Rul ing.

r  In ternal - the sate l l i te  is  not
perfect. l ts internal interfer-
ence in to an FM/TV channel
is assumed to be -26 dB.

.  Upl ink-We assume that  the
upl ink is  t ransmi t t ing suf -
f  ic ient  power to  the sate l l i te
so that i t  does not degrade
the overal l  carrier to noise
ratio.
All  of the above interference

factors must be poweradded and
inc luded  i n  the  l i nk  equa t i on .
The typical system wil l  have a
total interfering noise level of
-18 to -22 dB. This factor is
referred to as total C/l (carrier
to interference) and results in a
degradation of the down l ink
C / N  o f  a b o u t  1  d B .  T h e
result ing C/N is now referred to
as TOTAL C/N and is the C/N
that the video receiver converts
to video S/N. Remember that
so long as the carrier is above
receiver  threshold,  each dB
change up or  down in  TOTAL
C/N resul ts  in  a corresponding
change in  v ideo S/N.
MEASUREMENTS IN THE
FACTORY

An essent ia l  par t  o f  the
overa l l  test ing is  the manufac-
turer's factory test of the video
receiver .  We shal l  b l iss fu l ly
assume that  the buyer  has
been carefu l  enough to se lect  a
reputable manufacturer  which
bui lds a good product  and then
r u n s  i t  t h r o u g h  a  p r o p e r
acceptance test procedure in
the factory.  l f  your  suppl ier
h e d g e s  o n  s u p p l y i n g  t e s t
results, back up to square one.
The tests  should inc lude.  but
not  necessar i ly  be l imi ted to ,
the fol lowing parameters:
. RF input return loss
. video and audio S/N at some

selected C/N level
. dif ferentialphase and gain
.  l ine t ime d is tor t ion
o f ield square wave t i l t
.  short t ime distort ion
o chroma gain and delay
. frequency response, video

and audio
o audio distort ion

In addit ion, the LNA and
feedline must be tested at the
source of  supply  to  insure gain
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f latness, VSWR, and VSWR
f la tness.  On s i te  test ing of
system C/N wi l l  qu ick ly  iso late
any other  def  ic ienc ies such as
high noise f  igure in  the LNA.

MEASUREMENTS IN THE
FIELD

And f  ina l ly ,  a f ter  a l l  the
foregoing, we are ready to
perform tests in the f ield. The
test to be performed is a
measurement of C/N TOTAL
w h i c h ,  a s  p r e v i o u s l y  d i s -
c u s s e d ,  v e r i f i e s  P a r t  O n e
(G/T) of the system. The only
test  equipment  requi red is  a
power meter such as the HP
435. Power levels of interest
are from about *5 dBm down
to -40 dBm.

First measure the rf power
output f rom the receiver lF
when aimed and peaked on the
sate l l i te .  This  power wi l l
inc lude the sate l l i te  carr ier
p lus system noise which
passes through the receiver lF
bandpass. We then delete the
carr ier ,  by point ing the antenna
away from the satel l i te, and
measure noise power alone.
Then,  by subtract ing noise
power f rom carr ier  p lus noise,
we derive a carrier power alone.
The ratio of carrier power to
noise power (converted into
dB) is  the desi red resul t  which
is compared to the calculated
C/N TOTAL. The i l lustrations of
diagram four show what would
be seen if  a spectrum analyzer
were attached to the lF output
of the receiver.

Mathematical ly,

{Carr ier  p lus Noise)*" ,1,  -  (Noise}*" , , ,  =

(Carrier) 
*",a,

c/N(dBl = ro ros fi*ffi#
Sounds s imple,  and in  pr inc i -

p le  i t  is  s imple.  However ,  there
are a couple of  subt le  points
wh ich  mus t  be  taken  i n to
account .

One, you must insure that the
video receiver is in manual
gain control and that i ts lF
amplif iers are not in satu-
ration when measuring C *
N, or down to the radio noise
floor when measuring system
noise power alone. See dia-

I
I

MAKING C'N TESTS_
This is a simole test to measure the direct dif ference between the total

system noise and the total system signal (carr ier).
Finding the actual amount of carr ier present is straight forward. Adjust the

azimuth and the elevation of the TVRO antenna for optimum signal; peak the
feed antenna for the proper plane of polarization to match the incoming
wavefront. This is al l  done by observing the output of the received signal at the
lF range of the receiver. The TVRO receiver is placed in the manual gain control
mode (AGC masks any signal level changes unti l  i t  is too late to compensate)
and a spectrum analyzer or SLM/FSM uti l ized to peak the antenna system. The
f  ina l  ' f i ne  tun ing '  o f  the  an tenna ad jus tments  can be  done w i th  a  power  meter
(HP 435 or  equ iva len t )  subs t i tu ted  fo r  o r  a long s ide  o f  the  lF  leve l  read ing
machine. The carr ier level is recorded.

Now to l ind the 'noise'.  The noise you wil l  measure is the sum of your
system noise (LNA, receiver, etc.) and the sky/earth/solar system noise picked
up by  yourantenna.  You want  to  f ind  the  lo ta l  no ise  leve l  p resent .  ldea l l y ,  you
would leave the antenna in place, and either move the satel l i te 'out of the way'
o r  tu rn  i t  comple te ly  o f f  (no t  on ly  on  the  t ransponder  be ing  measured bu t  a l l
others as well) .  Neither of these approaches is practical,  so we do the next
best thing; move the antenna off of the satel l i te and measure the noise
oresent .

You have two choices in moving the antenna. Change the azimuth ( left  or
r igh t )  o r  change the  e leva t ion .  l f  you  are  u t i l i z ing  SATCOM l l  a t  119 degrees
west you have a problem with most 4.5/5 and 6 meter antennas. You probably
won't f  ind the true no-signal-noise level moving left  (east) before you move into
the  presence o f  ANIK a t  114 degrees ;  o r  mov ing  r igh t  (wes t )  be f  o re  runn ing  in to
WESTAR (l l)  at 123.5 degrees. A better choice is to move up (elevation).

Moving up means increasing the elevation; i f  you go down you wil l  start to
pick up considerable earth thermal noise. However you need to be sure you are
not  per fo rming  th is  tes t  a t  a  t ime when the  sun is  above you in  a  pos i t ion
where  br ing ing  the  an tenna up  w i l l  ge t  the  an tenna in to  the  reg ion  o f  the  sky
where  so la r  no ise  is  h igh .

Chances are your system had a pro-forma study prepared in advance of the
actual instal lat ion. And you already know what type of C to N to expect. l f  you
f ind  your  ra t io  i s  less  than th is ,  don ' t  immedia te ly  suspec t  the  equ ipment .  l t
may we l l  be  tha t  you  are  s t i l l  ge t t ing  some s igna l  (wh ich  w i l l  make the  C/N
appear lower than i t  real ly is),  or, you may be gett ing more noise than you
ac tua l l y  have in  the  head ing  o f  SATCOM l l  (wh ich  w i l l  b r ing  the  same
erroneous result).

/  CARR|ER TO NOTSE

PLACE RECEIVER
+ oN MANUAT cAtN

CONTROL

#I_OPTITAIZE AZI'IAUTH, ELEVATION, FEED ROTATION FOR BEST
CARRIER tEVEt. RECORD CARRIER IEVEL.

I -EAVE RECEIVER
ON MGC

#2_RAISE ANTENNA EIEVATION UP UNTII AtT INDICATION OF
CARRIER DISAPPEARS. RECORD NOISE POWER NAEASURED.
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IF OUTPUT

FREQUENCY

DIAGRAM 4

FREQUENCY

gram five. The usual technique
is to look at AGC voltage
level when pointed at the sat-
e l l i te ,  swi tch to  MGC and set
the receiver gain to about 10
dB less power out of the lF
than when in  AGC. This  is  a
precautionary measure which
may not be required in some
radios.  But  s ince the lF amp-
l i f ier  may be contro l led by

AGC to some level near sat-
urat ion,  i t  is  a  good idea to
back down about  10 dB.  The
useful l inear range should be
qui te  large so g iv ing away 10
dB on the top end of the curve
should not  be a problem.
When  measur ing  sys tem
noise povrer alone, precaution
should be taken to insure that
the power reading is  wel l

TYPICAL RECEIVER IF POWER OUTPUI VS RF
CARRIER tEVEt

RF SIGNAT INPUT TEVEI

DIAGRAM 5

Tests  FoTTheTVRO
Whi le  most  new TVRO ins ta l la -

t ions  w i l l  run  (and be  sa t is f ied
wi th )  a  pa i r  o f  tes ts  (numbers  1
and 2 below) there are in fact nine
tes ts  wh ich  many sys tems do
make as part ot their 'proofing'
package. They are:

1)  ( lF )  Car r ie rTo No ise  Rat io
2)  (CCIR)  Weigh ted  V ideo S igna l

To No ise
3)  Reduced Ampl i tude V ideo

Response
4) 'K' Factor (K2r)
5)  Luminance-Chrominance

Delay
6)  D i f te ren t ia l  Ga in
7) Differential Phase
8)  Luminance Non l inear i ty
9)  Aura l  Car r ie rTo No ise
In  add i t ion  to  these n ine  tes ts

there are three other lests which
might be considered as a part of
the  sys tem package.  However ,
they  are  se ldom i f  ever  run  ' in  the
f  ie ld '  because o f  the i r  soec ia l
requirements. They are:

10)  Antenna Ga in
11)  LNA Gain  and No ise  F igure
12)  V ideo Tes t - 'C losed Loop '
We ' l l  look  a t  the  las t  th ree  as

wel l  dur ing  the  course  o f  th is
senes .

above the noise inherent  in
the radio. This can be verified
by d isconnect ing the r f  input
cable and not ing that  the
measured lF noise power
drops wel l  be low the point
measured for system noise
power a lone.
Second, insure that when
repoint ing the antenna away
from the sate l l i te ,  i t  is  not
a imed at  another  sate l l i te ,
the sun, or down toward
the ground. Move its pointing
up (no sate l l i tes there)a min-
imum of  4 'and no more than
necessary to insure at least
4" .  L imi t ing the move to 4"
generates an of f  ax is  s ignal
f rom the sate l l i te  that  s im-
u l a t e s  a d j a c e n t  s a t e l l i t e
in ter ference.  More than 4o
wil l  reduce this C/l factor.
Rais ing the antenna a lso re-
duces  the  an tenna  no i se
temperature but the differ-
ence for  4o or  5 '  change
in elevation is not signif icant.
See diagram three. l f  up 4"
happens to boresight the sun,
wai t  a  few minutes unt i l  i t
p a s s e s - i t  i s  a n  u n b e -
l ievably large noise source
which wi l l  dest roy the test .



One word of caut ion. l f  the
coax ia l  feed l ine  is  c r imped,
and the  l ine  is  s t i l l  operab le ,  i t
can generate a VSWR anomolie
wh ich  w i l l  no t  be  de tec ted  in
these tes ts .  Depend ing  on  the

magni tude and locat ion of  the
cr imp,  i t  can cause p ic ture
d i s t o r t i o n .  T h e r e f o r e ,  i t  i s
essential that good microwave
pract ice be fo l lowed in  the in-
s ta l la t ion.

SUMMARY
We have outl ined a proof pro-

cedure for  smal l  TVRO's which
is  s imple and cost  e f fect ive.  l f
rout ine precaut ions are f  o l -
lowed, i t  is virtual ly foolPROOF.

Step By Step With lllustrations' r

PREPARING AND FILING
YOUR OWN TVRO APPLIGATION

Step One
Perhaps it  need not be said, but the real f irst

s tep in  prepar ing a TVRO ear th terminal  appl i -
cat ion is  to  s imply  determine that  you do in  fact
have a need for  such a terminal .  The FCC does
not require that you prove your need (they leave
th is  determinat ion to  you a lone) ,  on ly  that  you
are qual i f ied to  own and operate such a terminal ,
and,  that  your  proposed terminal  qual i f ies as a' l icenseable '  terminal  in  the serv ice.

l f  you have convinced yourself that your CATV
system does need one or  more of  the sate l l i te
offered services, then you can move to step two.
Step Two

On of  the factors which the FCC wi l l  look at
when passing upon your application is your abil i ty
to pay for (or afford) the instal lat ion. They want
you to  show how much the terminal  wi l l  cost ,  to
ind icate your  genera l  ab i l i ty  to  af ford such a sys-
tem, and to  ind icate the 'pro jected '  operat ing
costs  for  the terminal  on an annual  bas is  af ter
insta l la t ion.

When you have f  in ished set t l ing s teps one and
two,  you wi l l  have the decis ion to  bui ld  a TVRO
made,  and,  the f  inancing worked out  in  your  own
mind.  Now the real  work begins.
Step Three

Under the rules for CATV receive-only terminals
you are requi red to  determine whether  your  lo-
cat ion can receive an adequate s ignal  f rom the
desired satel l i te(s) and the desired transponde(s).
And,  you are requi red to  show that  in  receiv ing
these s ignals  you wi l l  not  receive in ter ference
from either other satel l i tes or from terrestr ial
microwave operating in the same frequency range
as the sate l l i te  down l inks.

l f  th is  sounds l ike qui te  an under tak ing,  i t  is .
To determine whether  or  not  you wi l l  receive an

adequate s ignal  (carr ier  to  noise at  the input  to
the receiver  and s ignal  to  noise at  the output  o f
the receiver)you must  go through the process of
designing,  on paper ,  a  receiv ing system. This
means you must select (1) an antenna size, (2) a
pre-amplif ier (LNA) 'grade', (3) a receiver type or'grade ' .  Antenna s ize determines gain of  the re-
ce ive antenna system (wi th  some var ia t ion be-
tween d i f ferent  antenna designs and feed types) .
The LNA/pre-amplif  ier determines the noise contri-
but ion of  the antenna mounted ampl i fy ing equip-
ment  to  the receiv ing system. The receiver  type/
grade determines the ' threshold 'o f  the receiver ;
which is  the point  where the received s ignal  level
is total ly 'out of the noise' of the receiving system.

Fol lowing the s tep by s tep inst ruct ions g iven
by George Bell in CATJ for September (see pages
13-24) most competent CATV types can work out
these calculations on their own. Or, you can wrap
th is  par t  o f  the pro ject  up wi th  the ' in ter ference
survey/coordination' port ion of the project.

COMPUCON, SAFE and other  f i rms that  spe-
c ia l ize in  f requency coord inat ion s tudies are
computer-equipped to develop al l  of the technical
data your  TVRO appl icat ion wi l l  requi re.  Whi le
there is  an engineer ing 'serv ice fee '  connected
wi th hav ing one of  these f i rms supply  you wi th
th is  data,  i t  does appear  to  be money wel l  spent .

In determining the necessary frequency co-
ord inat ion data,  the computer  s tudy looks at
both exist ing and proposed microwave service
routes in  the 3.7 to  4.2GHz f requency band.  The
af fect  these establ ished or  p lanned routes might
have on your proposed terminal is analyzed to
determine whether your proposed terminal at the
s i te  you have chosen and us ing the antenna you
have chosen, wil l  receive acceptable ( interference
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AEI-s CATV sales group, systems engineering
staff and nationwide engineering service
organization provides a total Turnkey package,
as well as such services and equipment you
require.

FEASIBILITY STUDIES
determrne the technical and economic prac-
t icabi l i ty of  instal l ing and operat ing a system.

PRELIMINARY COST ESTIMATES
take into consideration both construction and
operation.

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

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

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

FLEXIBLE FINANCING
designed to sui t  individual requirements.

CUSTOMER SERVICES
Free technical training for operators, system
management consult ing, maintenance engl-
neering and a ful l  range of engineering services
for existing CATV systems.

For further information, write today. ' '
or catl (215J 822-2929.

F

I CfrIY Communicotionr Divirion
AMERICAN ELECTRONIC LABORATORIES. INC.
P.0. Box 552, Lansdale, PA 19446 . (2151822-2929
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free) pictures from the desired satel l i te(s) trans-
ponde(s). This material comes back to you in the
form of several "Cert i f ications" prepared by the
frequency coordination company, and a mult i-
page set of computer derived data sheets that
relate to your specif ic terminal application. These
cert i f ications and data sheets not'only tel l  you
whether  your  chosen s i te  and antenna wi l l  'p lay '

but also they become a part ol your formal ap'
p l icat ion to  the FCC for  your  terminal .

There are two possible bottom l ines in this
phase of the project:

1) The site you have chosen (typical ly at the
headend of your system), and the antenna
you have se lected wi l l  funct ion wi thout  any
problem (more than 90% do), or

2) Some problem is present at the site, almost
always related to exist ing or planned ter-
restr ial microwave paths, necessitat ing that
you select either a new site, a different an-
tenna, or that you create some type of 'shroud-
ing '  for  the antenna.

l f  your  proposed antenna/s i te  combinat ion
does appear to have potential interference prob-
lems (i .e. terrestr ial microwave paths wil l  cause
interference with your projected reception), you
have to recti fy the problem before you can f i le
your  appl icat ion wi th  the FCC. The Commiss ion
has establ ished guidel ines for  carr ier  to  in ter -
ference ratios (C to l) and your site must attain
at least the minimum C to I in order to be l icensed.
The Commission feels i t  is your duty to prove in
your application that your terminal wil l  produce
the minimum C to I rat ios (or better), and they
leave it  to you to show this. The studies done by
COMPUCON, SAFE and others in  th is  area meet
this need. This is why the frequency coordination
studies are 'cert i f ied' by the company doing the
work.

Can you do this work on your own? We've been
told that i t  is possible to do an acceptable job
if you can gain access to al l  of the necessary raw
data. This would include knowledge of al l  exist ing
and proposed 3.7 lo 4.2 terrestr ial microwave
paths in your atea, a mathematical analysis of
how each might impact on your system, and a
cert i f ication by a quali f ied person that based
upon the s tudies done the proposed s i te  wi l l
meet or exceed the interference requirements.
Very (very) few systems have elected to do this
on the i r  own.
Step Four

Once you have your  f requency coord inat ion
engineering work completed, you are now free to
prepare your application. You know the proposed
system wil l  work, and the 'cert i f ications' by the
frequency coordination company wil l  provide
the testimony required to convince the FCC that
you have a 'v iab le p lan ' to  insta l l  the system.

However you sti l l  need some more outside
work done. You need your agreements with the
respective program suppliers to indicate to the
Commiss ion that  your  ear th terminal  wi l l  be an



' au thor ized  user '  o f  sa te l l i te  re layed po in t - to .
p o i n t  s i g n a l s .

The FCC considers the geo-stat ionary orbi t
be l t  (and a l l  o f  the  sa te l l i tes  loca ted  there in )  to
be 'ded ica ted  to  po in t  to  po in t  t ransmiss ion  ( re -
lay ) ' .  In  o ther  words ,  the  'be l t '  i s  no t  cons idered
a 'b roadcas t ing  be l t '  ( in  the  sense tha t  b road-
cas t ing  is  in tended fo r  unres t r i c ted  genera l  re -
c e p t i o n  b y  t h e  p u b l i c ) .  U n d e r  t h e  C o m m i s s i o n , s
r u l e s  ' p o i n t  t o  p o i n t '  c o m m u n i c a t i o n  s y s t e m s
have bo th  FCC author ized  t ransmi t te rs  and (com-
mon carr ier served) FCC authorized recelvers.

The var ious  program supp l ie rs  (HBO,  WTCG,
Showt ime,  CBN,  e tc . )  con t rac t  w i th  au thor ized
po in t  to  po in t  common car r ie rs  fo r  the  sa te l l i te
re lay  o f  the i r  p rograms to  au thor ized  rece iv ing
po in ts .  You dea l  e i ther  w i th  the  common car r ie r
(such as  Southern  Sate l l i te  Sys tems fo r  WTCG)
or with the program suppl ier who acts as an inter-
med iary  to  the  common car r ie r  (such as  HBO
which ut i l izes RCA)to obtain the necessary wri t ten
agreements  to  become an au thor ized  recept ion
po in t .  Cop ies  o f  these agreements ,  be tween you
or  your  cab le  sys tem,  and,  the  program supp l ie r /
common car r ie r  must  be  a t tached to  your  FCC
TVRO app l ica t ion .  So be fore  you can prepare  and
comple te  and submi t  your  TVRO app l ica t ion ,  you
need wr i t ten  agreements  comple ted  w i th  the
appropr ia te  supp l ie rs  o f  p rogrammi  ng .
Step Five

Now,  f  ina l l y ,  we are  to  the  po in t  o f  s i t t ing  down
and prepar ing  your  comple te  app l i ca t ion .

There  are  th ree  pr imary  e lements  to  the  ap-
p l i ca t ion .  They  are :

1)  A  cover  le t te r  wh ich  se ts  fo r th  cer ta in  fac ts
concern ing  your  p roposed ins ta l la t ion ;

2) Engineering attachments, as prepared by
the  f requency  coord ina t ion  company or  by
yourse l f  i f  you  e lec t  to  go  th is  way;

3)  Non-eng ineer ing  a t tachments ,  re la t ing  pr i -
mari ly to your authorizat ion to ut i l ize satel l i te
de l i vered  s igna ls  and your  ab i l i t y  to  cons t ruc t
t h e ' s t a t i o n ' .

A wel l  constructed 'cover let ter '  can handle many
of  the  aspec ts  o f  the  app l ica t ion  da ta  requ i red
by  the  FCC.  You w i l la lso  compte te  FCC fo rm 403
( A p p l i c a t i o n  f o r  R a d i o  S t a t i o n  L i c e n s e / U n d e r
Part  25) and FCC form 430 (Common Carr ier and
Sate l l i te  Rad io  L icense Qua l i f i ca t ion  Repor t ) .
The FCC fo rms are  bu t  a  minor  por t ion  o f  the  f  u l l
app l i ca t ion ,  however ,  as  we sha l l  now see.

The Cover Letter-
A ' s a m p l e ' c o v e r  l e t t e r  i s  s h o w n  h e r e .  T h i s  i s  a

real world cover let ter prepared by Mike McKee
o f  C a b l e v i s i o n  o f  C h i c k a s h a  ( O k l a h o m a ) .
McKee 's  sys tem was l i censed th is  fa l l  w i th  no
h i tches .  Note  the  fo l low ing  tex t  fo rmat  fo l lowed
by McKee:

1)  He l i s ted  in  i tem by  i tem fo rmat  the  var ious
at tachments  to  the  app l ica t ion ,  and as-
s i g n e d  a n ' E x h i b i t  N u m b e r ' t o  e a c h ;

2)  Under  the  'Pub l ic  In te res t '  head ing  he  re -
fe renced the  FCC's  own dec is ions  regard-
ing  use  o f  WTCG programming,  and h is

Belore The
FEDERAL COMMUNICATIONS COMMISSION

Washington, D.C.

In re Appl icat ion of  :

Cablevision oi Chickasha, Co. File No.*..--
For authority to Construct,
Own and Operate a Domestic
Communicat ions Sate l l i te
Receive-Only Earth Station
at Chickasha, Oklahoma
To: Common Carrier Bureau

APPLICATION FOR RECEIVE.ONLY
EARTH STATION

Cablevision of Chickasha, Co., operator of a cable
television system at Chickasha, Oklahoma, submits its
application for authority to construct, own and operate a
receive-only domestic communications satell i te earth
station to be located at Chickasha, Oklahoma. The pur.
pose of the station is to receive the pay television pro-
gramming of  Home Box Off ice,  Inc.  for  d is t r ibut ion to
pay cable subscribers of its cable television system and
to receive the independent television programming of
Television Broadcast Station WTCG (channel .17) Atlanta,
Georgia v ia sate l l i te  t ransmiss ion fac i l i t ies o l  Southern
Satell ite Systems, Inc. for distribution to the general
subscribers of its cable television system. The earth
sta l ion 's  points of  communicat ion wi l l  be wi th the space
station satell i te facil i t ies of RCA SATCOM | (KS30) and
RCA SATCOM il (KS31).
I .  GENERAL INFORMATION

A. Applicant: Cablevision of Chickasha. Co.
P.O. Box 770
500 Country Club Rd.
Chickasha, Oktahoma 73018
Telephone: 4051 224-1 224

B. Radio Service, Fixed communicalions satell i te
. Class of Station earth station receive-only

C.  Appl icat ion is  f  or  a new fac i l i ty
II. EARTH STATION SITE OATA

A. Station Location: Chickasha, Oklahoma (Grady
County)

B.  Coordinates 35o 00 '58"  N.  Lat i tude
97'56 '  15"  W. Longi tude

C. Ground Elevat ion 1170 feet  AMSL
D. Antenna Centerlinel5 feet AGL

'Attached as Exhibll No. 1 is USGS topographic
map of the propsed site'Attached as Exhibil No. 2 is a verlical sketch

III. EARTH STATION PERFORMANCE SPECIFICATIONS
A. Antenna

1.  Manutacturer :  Scient i t ic-At lanta,  lnc.
2. Model Number: 8008 S.meter
3. Size: S.meters
4. Antenna Data:

a. Gain 44.5d8
b. Half -Power beamwidth .860 1S dB

c. Feed Type Dual Reflector
d. Section 25.2Q9: Antenna oerformance

meets the requirements of Part 25.209
of  the  Commiss ion 's  Ru les

e. Radiat ion Patlern:
'Attached as Exhlblt  No. 3 is
a Radiation Distribution Envelope

5.  Antenna Or ien ta t ion :  The an tenna sha l l  be
c a p a b l e  o r  h o r i z o n t a l
operation over the satel-
l i te orbital range fromtSeeExh ib l lNo.38  70 .  to  150.  wes t  long i -
tude and veri ical angle
from 15. to 60".
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6. G/T (4000 MHz at 33' elevation) 22.7 dBloK12OoK
preamp

7. Antenna Noise Temo-
erature: 30" elev-19.8'K .See Ex.3C

8 .  A n t e n n a  W i n d  R e -
sistance: .05o rms pointing accuracy

in  30  mph w inds  gus t ing
to  45  mph . ' l  1o  rms in
45 mph w inds  gus t ing  to
to 65 mph. Survival 125
mph in  any  d i rec t ion .  87
moh with 2" radial ice.

'Attached as Exhibi l  No. 4
is a Block Diagram of the Station

Ampl ica,  lnc.  120'K
Scientif ic-Atlanta

model  414
3. Threshold of Fleceiv-

ing EquiPment :  less than 10 dB.'See Exhib i l  No.5
4. Calculation of overall system noise temperature,

identifying all relevant noise contributions.
'See Exhib l l  No.6

5. Link calculations of video and audio signal-
to-noise ratio.

'See Exhibit No.68
6. Statement of desired carrier-to-interference

ratio objectives for terrestrial and intersatell i te

'See Exhib i t  No.7

IV. FR€OUENCY COORDINATION DATA
Interference analysis and lrequency coordination
was successfully conducted by Compucon, Inc.,
13749 Neutron Road, Dallas, Texas 75240.
'See Exhibit No.8, Frequency Coordination Study

V.  CERTIFICATION OF ENGINEERING INFORMATION
I hereby certify that I am the technically qualif ied
person responsible for the preparation of the en-
gineer ing in format ion conta ined in th is  appl icat ion;
that I am familiar with Part 25 of the Commission's
Rules; that I have either prepared or reviewed the
engineering information submitted in this application;
and, that it is complete and accurate to the besl of
my knowledge.

Michael  J .  McKee

VI. SITE AVAILABILITY
A. Applicant owns the proposed earth station site.

VI I. ENVIRONMENTAL IMPACT
A. The proposed earth station is not a "maior" action

within the meaning of Section '1.1305 of the Com-
mission's Rules relatino to environmental considera-
ations.

\dIPUBLIC INTEREST
A. The purpose of the proposed station is to enable

the applicant to provide pay cable programming
to its pay cable subscribers as well as ptovide
broader, more diversif ied television programming
to its general cable subscribers from independent
television station WTCG, Atlanta.
The pay cable service wil l be provided persuanl to
an agreemenl with Home Box Office, Inc. '1 which
provides programming for pay cable distribution.
The proposed pay cable satell i te programming in-
cludes current release motion pictures, l ive sport-
ing events and special interest programming. the
proposed operations are tully con$istenl with the
Commission Rules governing both domestic com-
munications satell i te and pay cable policies.

own ( then pend ing)  CAC app l ica t ion  fo r  the
add i t ion  o f  WTCG to  h is  sys tem.

The app l ica t ion  te l l s  a 's to ry ' ,  i t  p laces  every -
th ing  the  FCC requ i res  in  coherent  fo rm,  and i t
becomes i t s  own fo rm o f  ' check  l i s t 'aga ins t  the
enc losures  requ i red .  There  is  no  reason why
others  p repar ing  app l ica t ions  cou ld  no t  u t i l i ze
the same cover let ter format and attachment pro-
cedure ,  subs t i tu t ing  your  own ' loca l  da ta '  fo r  the
Chickasha da ta  where  app l icab le .  Of  course  i f
your  equ ipment  l ine  up  d i f fe rs  f  rom McKee 's  the
appropr ia te  an tenna/LNA/ rece iver  da ta  w i l l  a lso
need to  be  mod i f  ied  to  f  i t  your  s i tua t ion .
The Exhibi ts

The exh ib i ts  car ry  the  meat  o f  the  app l ica t ion ,
providing the FCC with the necessary data to be
sure that you do in fact know what i t  is you are
d o i n g .

Exhibi t  one is simply a sect ion of a USGS (United
Sta tes  Geo log ica l  Survey)  map ident i f y ing  the
locat ion of your proposed received si te.  We
a r e  n o t  i n c l u d i n g  t h i s  e x h i b i t  h e r e  a s  a n  i l l u s -
t ra t ion ;  i f  you 've  seen one USGS map,  you 've
seen them a l l .  S imp ly  mark  i t  as  'Exh ib i t  One '
and indicate where the TVRO wi l l  s i t  on the map.
Exhibi t  two is a vert ical  sketch of the si te as
we l l  as  a  ' look  down '  v iew f rom above.  Th is
te l l s  the  Commiss ion  where  every th ing  goes
on the  s i te .  See i l lus t ra t ion  here  marked 'Ex-

h i b i t  T w o ' .
Note :  The TVRO antenna must  be  capab le  o f

' look ing  a t '  the  f  u l l  geo-s ta t ionary  o rb i t  be l t  f  rom
70 degrees west to 135 degrees west without
look ing  th rough any  loca l  b lockages.  Look ing

B. Beceiver
1.  Preamp:
2. Receiver:
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RADIATIOI{ DISTRIBUTION ET{VELOPE

M O D E L :  8 O O 8  B
F I V E  M E T E R  D I A M E T E R
D U A L  R E L E C T O R  A N T E N N A
3700-4200 MHz
G A I N  4 . . 5  d 8 i  o r  3 9 5 0  M H z
3  d B  B E A M W I D T H : 0 . 8 6  D E G R E E S
I 5  d B  B E A M W I D T H , 2 . O  D E G R E E S

ENGINEERING O" 'AOUO'M
Fcc  suBMr r rAL  3 r '  q  q -

t 0 r 5 m l o 6 0 C o t m

A N G T E  F R O M  S O R E S I G H T  ( D E G R E E S )

EXHIBIT THREE

rlrvanor uolr tDrorrrs) i

EXHIBIT THREE.B

through your  headend or  of f  ice bui ld ing,  or  your
tower,  to 'see 'any por t ion of  that  be l t  is l ,no_no' .

Exhib i t  three is  the antenna manufacturer 's
radiat ion d is t r ibut ion envelope for  the pro-
posed receive antenna.  The i l lust rat ion here.
a Scient i f ic  At lanta 80OgB antenna,  was sup_
qt i :9  1g the appt icant  by the antenna suppt ier .
Exhib i t  three.B is  the ver i f icat ion that  the an-
tenna,  when insta l led accord ing to  the manu_
facturer 's  speci f icat ions,  is  capable of  be ing
adjusted over  the fu l l  az imuth ( le f t  and r igh- t
or east/west) range of the geo-stationary oibit
be l t ,  and,  over  the f  u l l  e levat ion range requi red
to t rack the speci f ic  locat ion of  the geo_sta_
t ionary sate l l i tes f rom your  locat ion.  Again,
th is .data is  suppt ied to  the appt icant  typ i6a i ly
by the antenna manufacturer .
Exhib i t  three-C is  the ver i f icat ion thar  your
receive antenna's  noise temperature agrees
wi th the mathemat ics suppl ied by your  en-g ineer ing data.  This  data '  sheet  i3  iyp ica i ly
qupgt ieQ by the antenna suppt ier .
Exhib i t  four  is  a  b lock d iag iam of  your  bas icreceiv ing system. l f  you are making up a ,com-
posi te '  insta l la t ion ut i l iz ing antenr ia ,  LNA and

The addit ional television broadcast signal car_
riage to be accomptished by this appti iat ion is
persuant to and agreement with Southern Satel l i te
Systems, Inc. .2, which presenily provides in-
dependent television broadcast programming from
station WTCG (channel 1Z) Ai lanta, Georgi i .  The
proposed carr iage of WTCG via Southern Satel l i te
Sys tems,  Inc . ' s  sa te l l i te  t ransmiss ion  fac i l i t i es  i s
cons is ten t  w i th  the  Commiss ion  Ru les  oovern ino
both  domest ic  communica t ions  sa te l l i t6s  .3  anJ
cable television signal carr iage. r4

The avai labi l i ty of both pay cable programming
and the programming of an addit ionai indepenOeni
television broadcast station will increase the divers-
i ly of television programming avai lable in Chick-
asha, Oklahoma. Thus, the grant of the proposed
receive-only earth stat ion wil l  serve the public
interest.

'1 See Home Box Office agreement Exhibit No.9'2 See Soulhern Satell i te Systems agreement Exhibit ()
No . i o  

-  m
'3 SeeSouthernSatei l i teSystems, Inc.FCCZ6-1149 n'4 See Applicanl's applicalion for certif icate of compli- 3

ance f iled March 15, 1977 CAC-0g286. c!
IX. STATION MAINTENANCE X

A. Station records wil l be kept at app'icants oftioes i
500 Country Club Road, Chickasha, Oklahoma S
73018. \



The immediate supervision of maintenance wil l be
Michael J. McKee, holder of FCC Radiotelephone
First Class License No. P1-10-23176 which exoires
October 26, 1978.
Engineer ing personnel  of  Scient i f ic-At lanta wi l l
supervise the init ial installation of the earth sta"
t ion and wi l l  be avai lable for  consul tat ion and
engineering assistance on an emergency basis 24
hours per day.

X. STATION CONSTRUCTION COSTS
A. The estimated costs to construct the earth receiv-

ing station as proposed are as lollovy':
(1) Antenna, preamp and receivers $30,000.00
(2) Antenna foundation and electrical 2,500.00

rece iver (s )  f rom more  than one supp l ie r ,  you
can c rea te  your  own b lock  d iagram fo l low ing
the  gu ide  shown here .
Exh ib i t  l i ve  i s  more  eng ineer ing  da ta  re la t ing
to  the  no ise  f igure  per fo rmance o f  your  p ro-
jec ted  rece iver (s ) .  Th is  shows the  th resho ld
po in t  o f  your  rece iver  as  a  func t ion  o f  the  re -
ce iver 's  no ise  f  igure .  Th is  da ta  i s  usua l ly  ava i l -
ab le  f rom the  rece iver  supp l ie r ;  fo r  re fe rence,
see d iagrams 10 and 11  on  page 20  o f  the  Sept -
ember 1977 CATJ.
Exh ib i t  s ix  i s  a  mathemat ica l  ca lcu la t ion  o f
your  p roposed sys tem's  overa l l  sys tem no ise
tempera ture ,  iden t i f y ing  a l l  o f  the  re levent
no ise  cont r ibu tors  to  the  sys tem and the  re -
su l tan t  C to  N (car r ie r  to  no ise)  expec ted .  The
f requency  coord ina t ion  company,  us ing  the i r
c o m p u t e r  e q u i p m e n t ,  c a n  p r o v i d e  t h i s  e x h i b i t
o r  you  can fo l low the  gu ide l ine  g iven by  George
Bel l  in September 1977 CATJ (pages 21-23).
Exh ib i t  s ix -B  is  the  same ca lcu la t ion  fo r  the
v ideo s igna l  to  no ise .  Aga in ,  see  CATJ fo r
September 1977 (pages 21-23) or rely upon the
services of the frequency coordinat ion company
t o  c o m p u t e  t h i s  d a t a  w i t h  t h e i r  e q u i p m e n t .
Exh ib i t  seven is  the  f requency  coord ina t ion
company 's  computer  run  o f  your  sys tem's
expec ted  C to  |  (car r ie r  to  in te r fe rence)  ra t io .
Th is  exh ib i t  needs  to  have an  a t tached cover
statement that says "the object ive is to have
a ra t io  g rea ter  than 1B dB.  The C to  I  ca lcu la ted
here  is - -dB;  see a t tached C to  I  ca lcu la t ions
by (name of frequency coordination company)".
Exhibi t  eight is the actual interference analysis
and f requency  coord ina t ion  as  prepared by  the
f requency  coord ina t ion  company.  Th is  must
inc lude severa l  ' supp lementa l  showings '  p re-
pared by  the  f  requency  coord ina t ion  company
relat ing to their  having formal ly advised exist ing
ter res t r ia l  users  o f  the  proposed TVRO s i te
(under rule sect ions 21.100 [d] and 25.203 lel
and 25 .256) ,  a  s ta tement  as  to  the  bo t tom l ine
o f  the  f requency  coord ina t ion  s tudy  (under
25.203 [c -5 ] )and a  cer t i f i ca t ion  o f  the 'Person
R e s p o n s i b l e  F o r  P r e p a r i n g  T h e  E n g i n e e r i n g
Data ' .  Th is  exh ib i t  ran  to  34  pages w i th  the
example  Ch ickasha app l ica t ion  and fo r  tha t
reason is  no t  inc luded here  as  i l l us t ra t i ve
mater ia l .
Exh ib i t  n ine  is  a  copy  o f  your  agreement  w i th
( in  th is  case)  the  pay-cab le  p rogramming sup-
p l i e r .  A g a i n ,  t h e  a c t u a l  e x h i b i t  i s  n o t  s h o w n
(i t  is both lengthy and i t  contains pr ivate mater ial
be tween Cab lev is ion  and HBO) .
Exh ib i t  ten  is  the  agreement  be tween you and
the  common car r ie r  fo r  your  o ther  (WTCG in
th is  case)  sa te l l i te  de l i vered  s igna l .  l t  i s  no t
shown here .
Exh ib i t  e leven is  your  f  inanc ia l  ab i l i t y  p roo f  to
a f fo rd  the  sys tem.  Th is  shou ld  cons is t  o f  a
cur ren t  ba lance sheet  and some wr i t ten  ind i -
ca t ion  tha t  you  have secured f  inanc ing  ( i f  no t
f  u n d i n g  o u t  o f  e x i s t i n g  l i q u i d  a s s e t s )  f o r  t h e
pro jec t .  Aga in ,  th is  i s  no t  shown here .

(3 )  Ins ta l la t ion
(4) Freight

2,500.00
500.00

(5) Miscel laneous (engineering fees, etc.) 1,750.00

TOTAL $3?250.00

Annual operating costs are not expected to ex-
ceed $2,000.00.

XI ,  F INANCIAL ABIL ITY
A. A current balance sheet of appl icant is included as

Exh ib l l  No.  11  together  w i th  app l i can t ' s  ab i l i t y  to
f inance the  pro iec t .

XII. LICENSEE OUALIFICATIONS
A. FCC Form 430 with exhibits is being filed concur-

rently with this application as a demonstration of
license qualif ications of applicant.

XII CONSTRUCTION PERIOD
A.  App l ican t  w i l l  comple ie  cons t ruc t ion ,  ins ta l la t ion

and proofing of the proposed terminal within
90 days of receipt of the construction permil
sought  in  th is  app l i ca t ion ,  and there fore  reques ts
tha t  the  s ta t ion  l i cense be  gran ted  s imu l taneous-
ly  w i th  the  cons t ruc t ion  permi t .

EXHIBITS
The fol lowing exhibits are attached and made a part of

th is  app l i ca t ion :
1 .  Exh ib i t  No.  1  USGS Topograph ic  map o f  s i te
2 .  Exh ib i t  No,  2  Ver t i ca l  ske tch  o f  s ta t ion
3.  Exh ib i l  No.3  Rad ia t ion  D is t r ibu t ion  Enve lope
4.  Exh ib i t  No.4  B lock  D iagram
5. Exhibit  No. 5 Threshold of Receiving Equipment
6 .  Exh ib i t  No.6  Rece iver  No ise  Ca lcu la t ions
7.  Exh ib i t  No.  7  In te r le rence Fat io  S ta tement
8 .  Exh ib i t  No.8  Frequency  Coord ina t ion  Data
9 .  Exh ib i tNo.9&10 Agreements  w i th  p rogram sup-

o l ie rs
10.  Exh ib i t  No.  11  Cur ren t  F inanc ia l  Data

CERTIFICATION
Cablevision ol Chickasha, Co. waives any claim to the

use of any part icular frequency or of the ether as against
the regulatory power of the United States because of the
previous use of the same, whether by l icense or
o therw ise ,  and requests  a  cons t ruc t ion  permi t  in
accordance with this appl icat ion. Al l  statements made in
the attached Exhibits are a material part hereof and are
incorpora led  here in  as  i l  se t  ou t  in  lu l l  in  th is
app l ica t ion .  The unders igned,  ind iv idua l l y  and fo r  the
applicant, hereby cert i f ies that the slatements in this
application are true, complete and correct to the best ol
my knowledge and bel ief ,  and are made in good faith.

CABLEVISION OF CHICKASHA,  CO.

t -

U

By:

By:
Michae l  J .  McKee
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EXHIBIT FOUR

Al l  o f  th is  mater ia l  is  bundled up and 10 copies
are prepared. Keep one of these copies for your
own records and send the original plus the re-
main ing 9 copies to :

Common Garrier Bureau
Federa l  Commu nicat ions Commiss ion
1919 M Street  NW
Washington,  D.C.
20553

Step Six
Submit  and wai t .
Your  appl icat ion goes through two d is t inct

phases.  F i rs t  i t  is  p laced on Publ ic  Not ice by the
f requency coord inat ion company.  This  is  a  30
day publ ic  not ice phase dur ing which anyone
who might  have cause to  wish that  you not  in-
stal l  the terminal has the right to object. To the
best of our knowledge there have been no such
object ions f i led in  the h is tory  of  TVRO terminals
to date. When it  gets through that 30 day notice
phase, you are ready to prepare your ful l  appli-
cat ion and send i t  o f f  to  the Commiss ion.  When
it arrives at the Common Carrier Bureau it receives
a 'qu ick check '  for  completeness,  and then is  put
on the 30 day public notice required by that
Bureau.

Then the longest wait begins. While they work
down to your  p lace in  the p i le .  When eventual ly
your application does pop to the surface the FCC
personnel assigned to process these applications
go over al l  of your material and assuming that
they f  ind noth ing d is turb ing,  your  Cp is  granted.

..BROWN'S MINI.MIZER ELIMINATED
POWER SURGE OUTAGES. . ."
"TV Signal  Service f i rs t  insta l led the Brown
Min i -M i ze r  i n  Ma rch  1974  a t  a l l  p l an t  power  supp l y
locat ions where l ine surges and l ightning surges
caused unexpected serv ice outages.  The Mini-Mizer
has cured out  outage problems; we no longer reset
breakers and change fuses dur ing storms. We
recommend  t he  M in i -M i ze r .  .  . "

T.  C.  Masters
TV Signal Service
Mena, Arkansas

Are you still experiencing plant or headend outages because of uncontrolled power
line surges or lightning strikes? For hundreds of CATV systems, this is a problem of
lhe past. There is a lull line of Erown Electronics Mini.Mizen (patented circuit)
available for all plant and headend application. Call or wriie for complete
information.

BROWN ELECTRONICS
lrlemu$noad Bar[0urullle,l(enlucfilf0906

(60615f6-5231

m(.)
m

d

m

\\

35



Your construction permit is good for g0 days
time. That is, you have g0 days after receipt of
your  approval  to  bui ld  the terminal  to  complete
the insta l la t ion.  l f  you requi re longer  than that ,
you wil l  need to get an extension. The Commission
for some reason has been less than gracious

towards extensions to date however.
When the construct ion is  completed,  you

are ready to f i le for a l icense. Or, as an alternative,
you can f i le  for  a  CP and a l icense at  the same
time with the same package.

Good luck!

of CATV, there is several degrees
of  addi t ional  sophis t icat ion at
work in  the 4 GHz wor ld  of  pas-
sives. Losses are measured in
hundreths of  a  dB.  Match is
speci f ied in  tenths of  dB and
iso lat ion va lues (between por ts
of  the same device)  runs in to
the in f in i te  range near  40 dB.
MTBF's (mean t ime between
fa i lures)  are rout ine ly  rated in
the 150,000 to 300,000 plus hour
ranges (there are 8760 hours
in a 365 day year) and passives
are rated to sustain temperature
and c l imate var ia t ions which
only a Naval vessel at sea or an
airplane at 50,000 feet could
ever  hope to run in to.

The passive technology world
at  4  GHz is  dominated largely
by someth ing ca l led MIL SPEC
which is  shor t  for  mi l i tary  spec-
i f icat ions;  a  system which the
Uni ted States mi l i tary  has de-
v ised to  insure that  they a lways
get  the very best  qual i ty  when
they buy, and that apples are
always compared to apples.
When you order  in  one or  more
passive i tems for  your  TVRO,
you are buying in  the MIL SPEC
wor ld and as you might  expect
the pr ic ing for  the pass ives
you buy is  go ing to  be some-
what higher than you have been
lead to expect with CATV grade
equ ipmen t  i n  t he  l ower  f re -
quency ranges.

A d B M a y N o t B e A d B . . .

PASSIVES FOR TVRO'S AT AGHz

Tricky Litt le Devils
The u l t imate pass ive com-

ponent in your 3.7 to 4.2 GHz
down l ink receiving system is of
course your antenna. l t  requires
no power to operate, and unless
y o u  s t r e t c h  y o u r  i m a g i n a -
t ion i t  has no gain ( in  the sense
that an active device does). The
best grade of passive parabolic
ref lector at 3.7 to 4.2GHz actual-
ly has around 55/56 percent
eff iciency (i .e. 55/56 percent of
a l l  TVRO energy in tercepted by
the d ish sur face ends up at  the
feed antenna output  f lange)
and the best grade of oPtim-
ized horn antenna has around 60
percent  e f f  ic iency.

The feedline is a passive
device. ln fact i t  is a loss-
c o n s c i o u s  p a s s i v e  d e v i c e
which means you a lways get
less out  o f  the far  end than you
put  in  at  the near  end.  A con-
nector  is  a lso a pass ive device;
at 4 GHz no matter how good
the connector  is ,  i t  has some
(measureable)  loss.

And then there is the power
divider (or spl i t ter in CATV l ingo)
which you p lace on the end of
your  downl ine to  a l low you to
feed or drive two or more re-
ceivers simultaneously with the
3.7-4.2 energy. Our concentra-
t ion here wi l l  be on acquaint ing
you wi th  the design and use
parameters of the power divider
fami ly  of  dev ices at  4  GHz.
Much of what you know about

CATV l ine sp l i t ters  can be
adopted to  4 GHz power d iv id-
ers,  wi th  a few subt le  changes
in techniques and approach.

As sophist icated as we be-
lieve we are in the passive world

Power Spli ts
T h e r e  s e e m s  t o  b e  a  m i s u n d e r -

s tand ing  around as  to  what  i t  i s  you  do
when you add a two way or four way
s igna l  o r  power  d iv ider  ahead o f  your
receiver to drive two or more receivers.

"How can I put a 3.5 dB power
divider ahead of my receiver if I am only
4 dB above lhe lhreshold of lhe re.
ceiver" is a ouestion heard f rom t ime to
t ime. "Won't lhal take me down almost
lo the lhreshold?"

The answer  i s  no .  l t  w i l l  no t .
When you power  d iv ide  the  car r ie r

ahead of the receiver, you are also
p o w e r  d i v i d i n g  a n y  n o i s e  t h a t  i s
present .  Thus  when you lower  the  ther
mal  p lus  ga la t i c  p lus  LNA no ise  by  3 .5
dB in  a  power  sp l i t ,  tha t  ' l ower ing '

matches  exac t ly  the  same lower ing
tak ing  p lace  w i th  the  car r ie r  leve l .

The s igna l  to  no ise  ra t io  a l  RF is
es tab l i shed fo r  the  sys tem by  the  no ise
tempera lu re  o f  the  LNA.  l t  i s  the  no ise"
l im i t ing  fac to r  lo r  v i r tua l l y  a l l  TVRO in -
s ta l la t ions .  The vo l tage ga in  o f  the  LNA
is  what  i s  be ing  sp l i t  and  i t  fo l lows the
same math  tha t  app l ies  lo r  VHF power
sp l i t l i ng  a long a  t runk  or  feeder  l ine .

Most  TVRO ins ta l la t ions  'have 4  GHz
e n e r g y / v o l t a g e  t o  b u r n ' ,  w h i c h  i s
another way of saying you don't  have
any reason to worry, with a typical 40.
50  dB ga in  LNA,  about  runn ing  ou t  o l
signal voltage before you run out of
receivers to drive. l f  you have any con-
c e r n  a b o u t  t h i s  a t  a l l ,  y o u  s h o u l d
contac t  your  LNA or  rece iver  supp l ie r .
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Construction of power divi-
ders at 4 GHz is largely along
s t r i p  l i n e  t e c h n i q u e s .  T h a t
means there is a piece of cop-
per  c lad te f lon f iberg lass ma-
terial which is photographically
exposed to a master circuit
which has been carefu l ly  con-
st ructed on 'paper ' .  The design
created by engineers is etched
onto the copper  c lad board.
This  resul ts  in  a h igh degree of
uniformity between devices (i .e.
each is  a  photographic  'mi r ror
image'  o f  the or ig ina l  master'pr in t ' )  and i f  the engineer ing
was done properly the perfor-
mance is very close to the maxi-
mum theoretical l imits imposed
by the power d iv is ion equat ion.

The devices we have looked
at in preparing this report are
products of Merrimac Industries,
Inc. (41 Fairf ield Place, W. Cald-
well,  N.J. 07006/201-575-1300).
Merrimac power dividers pretty
much dominate the CATV TVRO
passive f ie ld ;  they are ut i l ized
by  mos t  o f  t he  supp l i e rs  o f
TVRO systems.

The basis for a power divider
i s  a  s t r i p l i n e  c o n f i g u r a t i o n'Spl i t  T '  c i rcu i t ,  shown here
graphically. The input is divided
across a pair of 114 wavelength
l ines etched onto the copper
coated board. At the end of the
1/4 wavelength etched l ine there
is an internal termination across
the l ines.  The terminat ion is
wi th  a prec is ion 1/8th or  1 /4
watt resistor.

In  the GHz region product
nomenclature and device per-
formance is  speci f ied ut i l iz ing
a language that  is  not  to ta l ly
comparable to  CATV l ingo.  l t
is  o f ten c lose,  but  not  prec ise ly
the same.  For  example:

1) lsolation-a measurement
of the degree of signal
isolation ( in dB's) between
any two ports. You apply
RF power to one port and
measure how much of  i t
is  avai lab le at  the other
port(s).

Largely because of the str ip-
l i n e  c o n f i g u r a t i o n  i s o l a t i o n
values can be ext remely h igh in
a 4 GHz power divider. The key
is to keep the mis-match pre-
sent at the input port to an
absolute min imum. The u l t imate
match is a 40 dB match. re-

present ing a VSWR (standing
wave rat io)  o f  0  or  in f in i ty .  l f
the input  por t  match is  be low
40 dB the iso lat ion between
the two output ports suffers
accord ingly .  A VSWR of  1 .10
( to 1) ,  which is  the same as a
match of 26 dB (return loss),
resul ts  in  a lower ing of  the
isolation from 40 +dB to 31.4d8
for  example.

How impor tan t  i s  power
div ider  iso lat ion to  the CATV
wor ld? l t  depends upon how
and where you wi l l  be ut i l iz ing
your  power d iv ider .  l f  you have
i t  insta l led at  the base of  your
downl ine to  sp l i t  the TVRO
RF signal into two or more parts,
then your  input  por t  is  typ ica l ly
the  down l i ne  i t se l f  wh i l e  t he
output  por t  is  a  jumper cable
(probably RG-9/B/U) of some
modest  length going to  the
input  N f i t t ing on the back of
your TVRO receiver. The inte-
gr i ty  o f  the input  por t  match is
the match in tegr i ty  o f  your
downl ine.  The bet ter  the grade
or  qual i ty  o f  your  downl ine
and the connector  on the end
of  i t  the bet ter  the match your
input  por t  sees.  Wi th 100 foot
and up downl ine runs the out-
put  match of  the low noise
ampl i f  ier  is  probably  not  go ing
to be 'seen ' through the match
presented by the downl ine i t -
se l f  and the connector  on the
end of  i t .  Of  course i f  the out-
put  match on the LNA was ex-
tremely poor, i t  could 'override'
or  push through the match of
the downl ine/connector  seg-
ment of your system and be-
come the determin ing factor
for  the match presented to  the
input  por t  on the power d iv ider .

ll you happen to have a not-
acceptable match at the input

port of the power divider, how
might  that  a f fect  the operat ion
of the two receivers t ied to the
output  por ts? Wel l ,  as the iso-
la t ion between the two out-
put  por ts  d imin ishes the threat
of one receiver's LO and other
non-desi red products  get t ing
into the second receiver  in-
creases. Just how far you can
go before you are into diff i-
cu l t ies is  p la in ly  conjecture at
the moment ;  i t  is  an area that
wi l ldeserve addi t ional  test  and
study as the number of receivers
t ied to  a s ing le TVRO increases
(wi th  the addi t ion of  new ser-
v ices on the b i rds) .

2) Coupling Loss-Here we
are concerned wi th  the
s ignal  vo l tage loss,  a t  the
o p e r a t i n g  f r e q u e n c y ,
c a u s e d  b y  t h e  s i m p l e
power d iv is ion wi th in  the
dev i ce .  Coup l i ng  l osses
are specifed under matched
por t  condi t ions;  in  other
words, to achieve the rated
coupl ing losses s tated in
the data sheet  you must
have well matched ports
in  your  actual  operat ing
system.

3)  Inser t ion Loss-This  is
def ined as the net  oower
loss due to the electronics
of  the c i rcu i t .  Another  way
to look at  th is  is  to  say
i n  t h e  T V R O  w o r l d  i n -
ser t ion loss means the
power lost due to circuit o
ine f f i c i enc ies .  I n  mos t  E
CATV passive specs the T
inser t ion loss is  not  as e
c lose l y  de f i ned ;  i t  may  X
mean both inser t ion loss ;
and coupl ing . loss,  or  i t .  i imay mean only  inser t ion
loss.
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4) Phase Balance-This is a
measurement of the phase
error ,  between the input
port (which is referenced
as 0 degrees phase angle)
and  any  ou tpu t  po r t ( s ) ,
because  o f  t he  dev i ce
in  the  l i ne .  Th i s  i s  a  po r t
to oort measurement on
the output  por t  s ide.  That
is ,  assume that  you go
into the input  por t  wi th  a 0
degree phase angle.  .  .and
then measure the phase
angle present  at  a l l  out -
put ports. The phase ba-
lance measures the d i f -
ference of the phase at
each of  the output  por ts
and te l ls  you how much
( i f  any)  phase imbalance
there is between any two
output  por ts .

5)  Ampl i tude Balance-This
is  the measurement  of  the
RF output power level vari-
a t ion across the f  u l l  range
of  f requencies for  which
the  dev i ce  i s  des igned .
We cal l  th is  ' f la tness '  in
C A T V  l i n g o .  S i m p l y  g o

into the input  por t  wi th  a
wideband f lat input signal,
and then measure the out-
put  s ignal  f la tness over
the fu l l  f requency range.

6) VSWR-This is the stand-
ing wave ratio present at
any por t ,  assuming that
all other ports on the device
have a 0 ref lection (no SWR
or a perfect match). We call
t h i s 'ma tch ' i n  CATV.

Bandwidth
As you might  suspect ,  band-

width of the device is somewhat
dependen t  upon  the  des ign .
When you have 1/4 wavelength
etched l ines on the power divider
c i rcu i t  board,  log ic  te l ls  you
that  these can only  be quar ter
wavelength l ines at certain fre-
quencies.  In  the GHz realm the
device is measured for VSWR
change and iso lat ion as a func-
t ion of  f requency change.  For
example, a device may have a
VSWR of 1.0 to 1 and port to
port isolation in excess of 40 dB
at  the design f requency (ca l l
i t  4 GHz); but at a pair of fre-

quencies up and down f rom
the center  des ign f requency
where the 1/4 wavelength str ip-
lines are respectively 0.2 and 0.3
waves long the VSWR and the
iso lat ion changes.  This  is  re-
f lected in the data sheets you
wil l  read as VSWR and isolation
ei ther  s ide of  the design f re-
quency range.

There are design t r icks to
b roaden  the  bandw id th  o f
course. Some of the clever Mer-
r imac designs extend the range
over several octaves of region,
such as 2.5 lo  12 GHz.  This  is
usua l l y  done  by  mak ing  the
number  o f  s t r i p l i ne  sec t i ons
increase, to provide a pair of
resonant  s t r ip  l ine sect ions for
each center  f requency region
in the fu l l  range covered.  This
resu l t s  i n 'S ' shaped  VSWR and
isolation curves; they are best
at  each of  the opt imized f re-
quencies represented by the
quarter wave segment reson-
ances, and the fal l  off towards
the  nex t  des ign  cen te r  f re -
quency,  where they come back
down again.
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This is  n ice technology to  be
aware of ,  but for CATV use the
3.7 to 4.2 GHz band represents
no  des ign  p rob lems  to  the
sk i l l ed  power  d i v ide r  des ign
eng inee r  and  ou r  marke t  i s
therefore not really concerned
about what happens to power
d i v i d e r  c h a r a c t e r i s t i c s  o u t -
s ide of  our  f requency range.
However ,  i t  is  usefu l  to  know
that you probably cannot expect
usefu l  per formance f rom a 3.7
to 4.2 GHz spli t ter power divider
at 12.2 to 12.7 GHz (or CARS
band). Better to be forewarned
than d isappointed.
Power Handling

T h e  a b i l i t y  t o  h a n d l e  R F
power is  a  funct ion of  the de-
s ign,  the va lues of  the in ternal
terminat ing res is tor (s)  and the
match.  A poor  match wi l lqu ick.
ly reduce the power handling
capability;a well matched power
divider (i.e. one that sees a VSWR
of under say 1.25 to 1) in the Mer-
r imac ser ies most  commonly
uti l ized for CATV TVRO receive
a p p l i c a t i o n s  w i l l  h a n d l e  s i x
watts of RF power. Because we
are receiv ing only ,  the power
hand l i ng  capab i l i t y  i s  o f  m ino r
impor tance.  Remember again
that you cannot use one at
CARS band for  t ransmi t  power
div is ion,  even wi th  lower  power
levels ,  because of  the match
problem however.
Current Applications

As previously noted the most
f requent  use of  the power d iv i -
der /s ignalsp l i t ter  is  a t  the base
of  the feedl ine for  feeding two
or more receivers. Remember
that in CATV parlance insert ion
loss must  inc lude both coupl ing
loss and inser t ion loss,  and
both depend upon the in tegr i ty
of  the match (pr imar i ly  a t  the
input  por t ) .

Let 's take a two port coupler/
d iv ider .  The losses are 0.25 dB
(Merrimac model PD-20-3.95G)
for  the inser t ion loss p lus the
3.0 dB coupl ing loss.  The to ta l
loss is therefore 3.25 dB if there
is a very good match presented
to the device.  The device has
a rated input  and output  match
in the design band of  1 .25 to  1.
This translates to a match of
around 19.5 dB and iso lat ion of
22.5 dB port to port (assuming

the input  por t  a lso has a match
of  around 25 dB return loss) .
A four  por t  coupler  (one in ,  four
outputs)  such as the Merr imac
PD-42-3.95GA has an insert ion
loss  o f  0 .5  dB  p lus  a  coup l i ng
loss of  6  dB.  The tota l  vo l tage
' loss '  or  d iv is ion between the
input  por t  and any output  por t

therefore becomes 0.5 p lus 6.0
or  6.5 dB;  assuming match as
prev ious ly  noted.

Most TVRO systems try to
run their hardl ine f/8ths or what-
ever)  to  the input  o f  the power
div ider  and then branch on to
the input to the various receivers
w i th  a  qua l i t y  ' so f t '  l i ne  such
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More
\ftillue

Variet

. . . B e t t e r S y s t e m s

. . . Bett er Prices

Lowest priced color digital
weather  sys tem,  10  x  14
Font, optional keyboard dis'
play, expandable features
a n d  s e r v i c e s .  S p e c i a l

93,99s.00

Full digital weather with 8
page keyboard message and
advertising display, 2 char'
acter sizes, l ine by l ine
programable color, off l ine
editing, elastic memory,
expandable to 64 pages.

Special $7,995.00

MicroSystem I" computer
managed up to 24 display
channels, operator pro.
gramable tit le and display
format, 3 character heights,
2 widths, 6 font enhance'
ments, memory to 1300
p a g e s .  S i n g l e  C h a n n e l
system from $7,230.00

Let us show you what we can do to provide an
effective and affordable system

Video Dath Systems
Headquarters, Hauppauge, N.Y., (5161 231-44OO
National CATV Sales/Western Region Office
Salt Lake City, Utah (801) 363-0408

as RG-9/B/U. The loss char'
acteristics of the RG-9/B/U are
not al l  that much better than
RG-8/U cable but the 9/B/U cable
does have some shielding and
integrity advantages over most
8 you might  f  ind for  sa le in  your
area. With the advent of CB,
there has been a large number
of poor quality 8/U cables placed
on the market; some of which
e x h i b i t  s u c h  l o w  s h i e l d i n g
characterist ics that the cable
is  a l l  but  opaque to 4 GHz s ig-
nals  that  might  wish to  ex i t
through the sh ie ld ing.

Virtually everything we deal
wi th  in  the 4 GHz region has
type N connectors on it .  There
are some type SMA and TNC
connectors available on some
hardware ,  i nc lud ing  Power
div iders.  When order ing any
equipment for your TVRO, You
are best to st ick with 'micro-

wave rated'type N connectors.
There are two grades here;
most type N are good through
8 GHz or so (this varies with
the type, and the supplie| and
then there are top grade that
are rated lo 12.4 GHz. Be advised.

ONT APPROACH TOrvNO ANTEilNA-
SITT SPECNUM ANALYZET SIGNAL
sourclNo

(3.7A.2GH2\

RUN TEIURN LINE FRC''S TVRO NECEIVET
IACK TO ANIENNA PAD TO MONITON
TECEIYEI IF TEST PORT
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The Merrimac line of directional
couplers are ext remely wel l
suited to outdoor operation and
the 6 dB value DT has a total
through loss going towards
the TVRO receiver of 1.45 dB
and towards the downconverter/
spectrum analyzer jack on the
antenna pad of 6.20 dB. Using
the Texscan prototype VSM-2
downconverter we have signals
in excess of 30 dB above the
VSM-2 noise f loor on our dis-
play.

l f  you feel uncomfortable
with the 1.45 dB through loss
on  the  d i rec t i ona l  coup le r ,
choose a higher value. A 10 dB
DT in this series has a through
loss total of 0.66 dB and a 20
dB version has a through loss
of 0.24 dB. However, most CATV
TVRO's have an abundance of
raw 3.7-4.2 GHz signal voltage
present because of the high
gain LNA's being employed,
and the 6 dB DT provides a good
range of spectrum analyzer
display for even weaker TVRO
signals (such as the beacons).

lNslDE A PowER DlvlDER-Merrlmac unlt uilllzes etched strlp llne clrcull
approach on lellon ba3e board. Tolerances are very tlght, resulilnj In extremely
hlgh perlormance characterlstlcs.

The Directional Coupler
Another i tem you might be

interested in is the directional
coup le r .  l t  f unc t i ons  p re t t y
much l ike you would expect,
along l ines similar to the DT
at CATV. Where might you use
i t?

Wel l ,  there is  a  common
practice in most terminal in-
stal lat ions to jack into the lF
output spigot on your TVRO
receiver to find the 70 or 700
MHz s ignalwhich a l lows you to
measure the input level after
down conversion. Then most
systems run a length of RG-59
or .412 cable back out to the
terminal pad where they mount
a box with an F f i t t ing on it .
This al lows you to plug your
SLM/FSM or spectrum analyzer
in at the antenna pad and moni-
tor, via your receiver lF, the
signal level from the satel l i te.
This is very useful for antenna
pointing exercises (always turn
off the receiver AGC before

doing th is  or  antenna point ing
level changes wil l  not be seen
unti l  you fal l  off of the thres-
hold! ) .

At the CATJ Lab site we did
this, and took a different ap-
proach as well. Using the Texs.
can 3.714.2 GHz downconverter
described in CATJ for May 1977
(see page 29) we are able with
our VSM-2 analyzer to see the
downl ink f  requency range
directly out of the LNA. As the
diagram here shows, by in.
sert ing a directional coupler in
the downline (we put ours at
the tag end of the short jumper
that connects the LNA output
to the input to the 7/8ths inch
line) you can drive the down-
converter directly.

This means that you have a
way to check on the performance
of the LNA at the antenna itself
wi thout  d is t rub ing the per-
formance of the system itself.

I
o

@
m
v
\o\\

CAIY EQUI PlulEl{T REPI| RS
* LINE & DISTR. AMPLIFIERS
. FIELD STRENGTH METERS
* HEADEND & CCTV GEAR

* FAST TURNAROUND
'r 

QUALTTY WoRKMANSHTP
* REASONABLE RAIES

All  uni ts checked to meet
manufacturers spec's.
90 days unconditional warranty from
shipping date. 48 hours burn in
period before final test.
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"The Coop's Cable Column appearing
in the September CATJ was excellent.
I am very pleased to see someone in a
responsible position polnt out that the
providers of goods and services can
only be squeezed so far before every-
one starts loslng."

Roy E. Bliss
Executive VP
United Video, Inc.
Tulsa, Ok.74'105

Roy'
Mosl suppllers applauded the column

and so dld the malorlly of cable op.
eralor3. However a few operalors
wondered lf we were opllng lor hlgher
pRO prlces. The angwer ls of course
no; ll somebody can prolllably sell a
TVRO lor a buck nlnety elghl, more
power lo them. However, as long as
people Inslsl on buylng 'below book
value'. lhey should be lold golng In
thal thc only way a euppllercan manrge
lo gell for lhose low prlces lr lo cul
down on thc qudlly of lhe product,
or lhe gervlce lhet backe lhe product
up. Or bolh. We rlmply wanted lhe
record alralghl. You gel whal you pay
for, and ll you pay loo lltlle, you may
be getllng lese than you need. One
plua one allll equalr lwo. Not l.5t

llan Has tagazlnes
"l understand that there are CATJ

readers who do not have the full set
dating back to the tlrst issue In May of
1974. I would be wil l ing to sell a set
trom May ol 1974 through December of
1976 for their subscrlption cost. I
would prefer selling lhem all as a set

but would also consider indlvidual
copies as an alternalive."

Alban Hatzell
P.O. Box 267
McAlester, Ok.
74501

Alban-
We hope you have a large mallbox!

OK you people who have been pester.
Ing ua for a 'colloctor's set' of CATJ'o
early years. . .go gol 'em!

Hughes TVRO K.C. Semlnar
Hughes Aircraft Company's micro-

wave communications group wil l hold
a three day TVRO (earth terminal)
seminar January 16-18 (1978) at the
Holiday lnn, Kansas City International
Airporl.

This is lhe third such seminar to be
held in recent months by Hughes;
registration in advance is required.
There is no tuit ion lee for the seminar,
but space is l imited so prompt pre-
registration is urged.

The seminars delve into virtually
everything you need to know about
TVRO system design, planning, in-
stallation and operation and each par-
ticipant receives what is probably the
best ,  most  comprehensive TVRO
system manual in existence today.
You should pre-register by contacting
Hughea Mlcrowave Communlcallons
Products(Building 237, P.O. Box 2999,
Torrance California 90509) at area code
2131 534-21 46 (ex te n s i on 2376).

LNA lmprovements Ahead?
When the FCC approved smaller-

than-nine-meter TVRO terminals in
December of last year, certain require-
ments were placed upon potential

users of small(er) terminals. One of
these requirements says that you must
have around a 3 dB carrier/threshold
ratio at the input to the TVRO receiver;
as a 'buffer'against degradation of the
system (either at your terminal, at the
transponder or in between).

There are only two ways to develoP
improved or higher C/N. You use a
larger antenna, to captur€ more signal,
or, if the amount ol signal you can cap-
ture is fixed or limited (by your not
belng able to use a larger antenna)- . .
then you use a lower noise figure LNA
(low noise amplif ie0.

C lo N ls a ratlo; between the car'
rier slgnal you receive, and, noise you
recelve plus the nolse Your system
generates. Ralse lhe carller, or lower
lhe  no l se .  l t ' s  i us t  t ha t  s imP le .

Antenna technologY suggests that
for a flxed (1.e. selected) antenna aper'
ture, we have about reached the practical
(theoretical) l imits of gain. lf you want
morc antenna gain, you need to make
the antenna larger. lt is not likely that
you wil l lncrease the'efficiency'of the
antenna ilself with a fixed size.

When CATV systems began utilizing
low noise ampllf iers (LNA's) just over
two years ago, we had amplifiers that
cost around $4,000 each and with noise
figures of approximalely 2.7 to 2.9 dB.
lf you are a noise-temperature man,
that's in the 250-275 degrees K range.
But the LNA technology has developed
rapidly, largely because the technology
associated with the premium Gallium
Arsenide Field Effect Transistors (ab-
breviated GaAs-FET) has developed
rapidly. Today if you shop around abit
you can buy a 1.5 dB noise figure LNA
for under $2,000. That means you get
approxlmately twice the amplif ier for
half the prlce that the 'CATV TVRO
pioneers'paid.

Durlng the last six-eight months the
people who labor In quiet laboratories
developlng GaAs-FETS have been
strangely quiet. lt turns out to have
been lhe lull before the storm. Big. . .
very big...changes are about to push
GaAs-FET technology to the approxi-
mate same point as antenna efficiency
is now at. In olher words, for us at 3.7
to 4.2 GHz, the ultimate state of develop-
ment for the GaAs-FET devlce.

Now GaAr FETS are made in a chemi-
cal  composi t ion envi ronment .  The
procedure for manufacturing GaAs
FETs ls ledious and complex; lt in-
volves'growlng crystall ine structures'
in an exlremely pur€ sltuation. A GaAs
FET has three layers ol materials; a
substrate layer, an 'active layer' and a
'buffering layer' between the two. By

brv€rcabb c$psfit |qnd 'ld
llat cabl€s €xacdy-in 2opopular sizes
Ccrp€lilive pdoed wihhrcr q.talty.
tlt rib br sarples and descriptiye libratue
bdax givirg nales of you gnplier b:

U'ELIXXYE TNAIXIIG O().!NC.
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of the rules might prove harder to deal
w i t h .

And,  cos ts  fo r  te rmina ls  migh t  once
aga in  tumble .  We ' l l  d iscuss  a l l  o f  th is
in greater depth in future issues of CATJ.

LNA No-No's
Not  a l l  CATV TVRO low no ise  ampl i -

fiers provide adequate user instructions.
Most  te l l  you  how to  hook  them up
(very  s imp le  usua l ly )  and where  and
how much vo l tage to  app ly ,  bu t  l i t t le
else. The reason for this lack of data
is  s t ra igh t  fo rward  enough;  the  GaAs
FET devices are new and the LNA's are
even newer.

Exper ience ga ined w i th  low no ise
smal l  s igna l  GaAS.FET ampl i f ie rs  do
te l l  us  tha t :
1) Fai lures are accenlualed by cold.

l f  someth ing  is  go ing  to  fa i l ,  e i ther
w i th in  the  GaAs-FET s t ruc tu re  i t se l f
o r  in  the  sur round ing  c i rcu i t ry ,  i t
w i l l  fa i l  qu icker  when i l  i s  co ld  than
when i t  i s  ho t .  l f  tha t  te l l s  you  to
have a part iculari ly good ' technician

on ca l l '  sys tem work ing  fo r  w in te ry
co ld  snaps ,  you  read tha t  r igh t .

2) Although i i  is exceedingly unl ikely
you w i l l  ever  hand le  a ' raw 'GaAs.FET
out  o f  the  c i rcu i t ,  even tak ing  the
top  o f f  the  case and inspec t ing  the
min ia tu re  c i rcu i t  can  be  dangerous .
l f  the front end (f irst stage) GaAs
FET in  your  LNA has  go td  meta l l i -
za t ion  ( i .e .  go ld  co lo red)  leads  tha t

means i t  is less susceptible to stat ic
burnout  than the  a luminum-based
lead devices. Poking around with
your f  inger or (shudder) a metal tool
of any kind is not a good idea.

3) There is no such thing as a break.
down voltage test for a GaAs FET.
They are l ike fuses; there is a non-
reversible bulk breakdown of the
m a t e r i a l s  i n  t h e  d e v i c e s ,  u n l i k e
many bi-polars which have an av-
alanche breakdown. This says that
when you are looking around for a
DC supply for the LNA (most operate
with DC voltages of from '12 to 35
volts or so) that you choose a supply
vo l tage c lose  to  the  lower .end
opera t ing  reg ion  (such as  12  vo l ts )
and tha t  the  supp ly  be  very  we l l
r e g u l a t e d ,  f i l t e r e d  a n d  t r a n s i e n t
or spike protected.

Sun Outage
Twice each year, within a two/three

week span e i ther  s ide  o f  the  fa l l  and
spr ing  so la r  equ inoxes  fo r  most  USA
l o c a t i o n s ,  C A T V  T V R O  s y s t e m s
experience a phenomenon known as a
solar outage. The recent fal l  saw the
period October 5-8 the aftected period
for  sys tems loca ted  th rough the  mid-
belt of the nation, looking at SATCOM
il.

Here is what happens. As the earth
and sun cons tan t ly  change pos i t ion
wi th  one another ,  re la t i ve  to  a  f i xed
po in t  on  ear th ,  a t  some po in t  in  t ime

each spring and fal l  the sun, SATCOM
ll (or whatever satel l i te is involved) and
the TVRO antenna system main beam
al l  l i ne  up .  In  e f fec t ,  the  TVRO termina l
looks at SATCOM l l  in a f ixed location
in  space and the  sun l ines  up  d i rec t l y
behind SATCOM l l  so that the TVRO
antenna is looking at both the satel l i te
and the sun's surface.

When th is  occurs  the  TVRO antenna,
being relat ively massive in size and
ga in ,  p icks  up  the  no ise  source(s )
w i th in  the  sun i t se l f .  The sun,  because
of the dynamics of the solar system, is
one of the most potent generators of
wide (frequency) spectrum wide-bano
no ise  known to  man.  l t  i s  no t  un l i ke
h a v i n g  a  S a d e l c o  A n a l y s t  N o i s e
Genera tor  in  space,  w i th  a  one b i l l i on
t imes ampl i f  ie r  tacked on to  the  end o f
the  Ana lys t .

Because of the relat ively narrow
(typical ly in the 1 degree region for
p lus /minus  3  dB)  beamwid th  o f  the
TVRO receiving antenna, the noise
f rom the  sun 's  in te r io r  and sur face  is
p icked up  by  the  TVRO antenna on ly
f o r  a  f e w  m i n u t e s .  T h e  s u n  i s
cons tan t ly  on  the  move across  the  sky
( fo r  wh ich  any  th ink ing  person w i l l  be
grateful) and i t  moves towards, into,
and then through the sharp beamwidth
receive pattern of the TVRO antenna in
a  mat te r  o f  m inu tes .

What happens during a sun outage?
Do you lose service altogether for the
per iod  dur ing  wh ich  the  sun l ines  up
d i rec t l y  beh ind  the  sa te l l i te  you are
receiving?

Bas ica l l y  the  h igh  no i r ;e  ou tpu t  o f
the sun saturates or f loats in with and
t h r o u g h  l h e  r e g u l a r  T V R O  s i g n a l .
Those who have seen a sun outage
report that the picture f irst begins to
have weak horizontal l ines moving in a
pattern. The l ines become more severe
as the solar noise peaks in the TVRO
anlenna beamwid th  and depend ing
upon the  e leva t ion  o f  the  sun ( i .e .
whether  i t  i s  d i rec t l y  in  l ine  w i th  the
sate l l i te  on  the  day  o f  your  sun ou tage
or a few tenths of a degree above or
be low the  d i rec t  l ine  f  rom your  an tenna
to the satel l i te) the horizontal crud may
e i ther  to ta l l y  w ipe  ou t  SATCOM (or
whatever) reception, or i t  may simply
severe ly  impa i r  the  p ic tu re .

l f  you were to know the date and
t ime o f  the  sun ou tage fo r  your  a rea
(RCA and others have been known to
supp ly  th is  da ta  in  the  pas t )  you  cou ld
do the  fo l low ing :

1)  Swl tch  ius t  ahead o f  the  t ime to  a
non-used TVRO channe l  (such as
2 or ' l4; be caref ul that you select
one that is real ly not in use, many
have data on them; a vert ical chan-
ne l  such as  1  o r  3  migh t  be  pre-
ferable);

2) Connect a chart recorder to your
SLM and connect  the  SLM to  the
lF output connector on your TVRO
receiver.

3) Activale the chart recorder and as
the  sun passes  th rough the  l ine
f  rom your  an tenna to  the  sa te l l i te
the  so la r  no ise  w i l l  ' d raw '  your
antenna pa t te rn  fo r  you  on  the
chart recorder paper.

HUGHES SATETIITE
NEGETUER
TT PUITS TTI THAT PTGTURE WHETI
OTHER REGETUERS GAII'T.
In ground stations, when satellite signal
levels fall below normal, you reach a thres-
hold under which video quali ty rapidly
deteriorates. But the Hughes Satellite
Video Receiver extends this threshold to
much lower signal levels.

Resuit: you get usable video at signal
levels significantly lower than conven-
tional receivers can handle. You get view-
able pictures where others can't.

In fact, the increase in performance
reliability is as great as if you had more
than doubled the surface area of your
anlenna.

And you get this unique threshold ex-
tension from patented*circuitrywith a
simplicity of design that delivers the high
level of reliability you've come to expect
from Hughes.

Our receiver has 24 channel frequency
agility for your protection and f lexibility
in accommodating rapid changes in your
program supplier's transponder or satel-
l i te assignment.

The Hughes Satellite Video Receiver
may also be added to existing terminal
systems to increase the number of
channels.

Whether you're expanding your pres-
ent system, or designing a complete
new eafih station, Hughes has what you
need-from video receivers to comolete
Satellite Video Receiving Terminal. Call
or write us!

Hughes Microwave Communications
Products, PO. Box 2999, Bldg.237,
Torrance, CA 90509. (21 3) 534-2146.

Earth Station Technology Seminar;
January 16-18,'1978, Kansas City Kansas

* P a t e n t  N o s .  3 , 6 1  1 , 1  6 8  -  3 , 3 4 6 ,  8 1  5 -  3 , 3 4 6 , 8 1  4

i;G;; l$',iiif,ilfi1ffi'.,
r - - _ _ _ _ _- - - _ _ _ _-_ _-.i InoDun5
F O R M F F L Y  I H E I A  c o M I M A M I

Cal l  our serv ice number anyt ime, day or
night. (213) 534-2170.
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How's that again?
The solar noise source is for al l

practical purposes a constant noise
source at TVRO frequencies and for
re la t i ve ly  shor t  per iods  o f  t ime.  l f  the
antenna is  s ta t ionary ,  and th is  w ide
band,  cons tan t  ampl i tude no ise  source
moves th rough the  f i xed  an tenna,  the
r e l a t i v e  w i d e  b a n d  n o i s e  o o w e r
received by your antenna system wil l
translate to voltage-out of your SLM
and lo your chart recorder. You wil l
therefore be recording on paper the
actual pattern of the TVRO antenna
using the 93,000,000 mile test range
a long the  pa th  f rom the  sun lo  your
loca t ion .

The accuracy of this system wil l
depend upon on ly  one fac to r ;  whether
your  TVRO antenna l ines  up  exac t ly
w i th  the  sun 's  sur face ,  o r  whether  i t
s imp ly  ' comes c lose ' .  Exac l  a l ignment
w i l l  p r o d u c e  t h e  m o s t ' h o n e s t '
record ing  o f  your  t rue  an tenna pa t te rn :
c lose  a l ignment  w i l l  p rov ide  a  c lose
approx imat ion .

T h i s  f a l l ' s  s o l a r  o u t a g e  j u s t
h a p p e n e d  t o  o c c u r  d u r i n g  t h e
C A T A / C A T J  s p o n s o r e d ' m i n | - C C O S '
h e l d  i n  D a l l a s ,  T e x a s .  D u r i n g  t h e
course  o f  the  a f te rnoon sess ion  on
October 6th TVRO pro Dan Yost of
Compucon was exp la in ing  how TVRO
systems work. . f{e had only moments
before  shown a  s l ide  to  the  ga ther ing
dep ic t ing  what  shou ld  happen dur ing  a
so la r  ou tage.  Then,  a lmost  'on  cue ' ,  the
sun d id  i t s  neat  t r i ck  and the  ,min i -
CCOS'attendees were treated to a real
wor ld  sun ou tage.  Yos t  admi ts  he  was
caught  a  l i t t le  by  surpr ise  when i t
happened but f leet footed Jerry Thorne
of  RF Sys tems put  two and two
together  in  a  hur ry  when he  saw the
crud come up on the screen. Jerry ran
outs ide  to  look  a t  the  d ish  to  conf i rm
t h e  a l i g n m e n t .

Because the sun casts a shadow of
the leed antenna onto lhe dish surface,
you can use the  pos i t ion  o f  the  shadow
as an indicator of where or when you
might  expec t  your  so la r  no ise  ou tage.
When the shadow is below the centor
o f  the  d ish  the  so la r  ou tage is  ahead o f

you in the fal l  and behind you in the
spring. When the shadow is above the
center of the dish (see photo here) the
sun outage is ahead of you in the
spring and behind you in the fal l .  When
you are close or at the solar outage
date the shadow of the feed/LNA wil l
c ross  the  center  o f  the  d ish .

The duration of the solar outage wil l
vary, typical ly between two and ten
minutes .  The in tens i ty  o f  the  ou tage
wi l l  a lso  vary ;  i t  i s  a  func t ion  o f  the
e x a c l  a l i g n m e n t  o f  t h e  s u n ,  t h e
satel l i te and the TVRO receive antenna.
The typ ica l  ou tage occurs  dur ing  the
mid-day period to mid-af ternoon: a
function of where you happen to be in
your  own t ime zone ( remember ing  tha t
dur ing  day l igh t  sav ings  t ime you are
ac tua l l y  sun- t ime one t ime zone eas t  o f
your  t rue  loca t ion)  and the  d i rec t ion  o f
the  sa te l l i te  in  az imuth  f rom vour
loca t ion .

The 'P l ' s 'Wi l l  Get  You
Ed Taylor of Southern Satel l i te Sys-

tems ( they  hand le  the  common car r ie r
packaging for WTCG-17 Atlanta) tel ls
how e f  fec t i ve  the  WTCG adver t i s ing  is .
"WTCG has some real ly f i rst class
per  inqu i ry  ( tha t ' s  known as  a 'P l '  in  the
adver t i s ing  b iz )  adver t i s ing  bus iness"
notes Taylor "and when they added the
to l l  f ree  800 number  the  sa les  f rom
those adver t i sements  rea l l y  p icked up ;
espec ia l l y  in  the  sa te l l i te  cab le  d is -
t r ibu t ion  reg ions . "

Advert ising bought on a 'Pl '  basis
benefi ts the TV stat ion in direct oro-
por t ion  to  the  amount  o f  'pu l l '  o f  the
commerc ia l .  The s ta t ion  ' shares '  in  the
orders and i f  you get enough orders for
a  c o m m e r c i a l  s c h e d u l e  o f t e n  t h e
income f rom such P l  adver t i s ing  ex-
ceeds  what  the  s ta t ion  cou ld  exoec t
f rom normal  ra te  schedu le  b i l l i ng  fo r
the  same commerc ia ls .

"Southern  Sate l l i te  i s  p lugged in to
the  fe l low who hand les  the  WTCG 'P l '

program" goes on Taylor "and we get a
computer  run  o f f  o f  where  the  orders
come f rom.  I ' ve  found the  order  se-
quence lo  be  very  in te res t ing . "

What Taylor is saying is that he has a
way ol veri fying the impact of WTCG
in each cable community served via
satel l i te. Some systems real ly generate
the  sa les  fo r  'P l '  o f fe r ings  o f  E lv is
records and the l ike; in others they fal l
f lat.  But for al l  practical purposes he
can 'see 'each and every  sys tem us ing
the  WTCG s igna l  v ia  sa te l l i te  each and
every  month ,  f rom the  'P l  ta l l ies '  sup-
p l ied  by  the  s ta t ion .

"We've found a couple of CATV
systems using our signal before they
were supposed to be" notes Taylor
with a chuckle. "There have been some
mighty surprised operators when I
cal led them on the telephone to ask
how they ' l iked having WTCG on lhe
cab le ' ! "

Super 1 7 Progress

This type of report has a tendency
to be outdated before i t  even gets into
pr in t ,  no l  to  speak  o f  the  ex tended
de lay  be fore  the  mai lman br ings  your
own copy lo your doorstep. However..  .

Channe l  17 's  Don Anderson reoor ts
WTCG should be over the 1.000.000
cab le-homes-v ia  sa te l l i te  mark  'ear ly  in
1978 ' .  Perhaps  even sooner  i f  some
large  sys tems such as  Aus l in ,  Texas
(55,000 cable homes) begin service
th is  year .  Aus t in ,  l i ke  many la rger  sys-
tems already carrying a ful l  compliment
o f  s igna ls ,  i s  add ing  WTCG for  n igh t -
t ime hours  ( the  a l l  n igh t  mov ies) .

The nex t  b ig  hurd le  fo r  the  Super
Sta t ion  w i l l  be  the  FCC's  exoec ted
ac t ion  on  the  pe t i t ion  by  Southern
Sate l l i te  Sys tems to  serve  Hawai i ,
Alaska and Puerto Rico. SSS has FCC
common car r ie r  s ta tus  permiss ion  on ly
to serve the basic 48 states. SSS had
f i led  a  pe t i t ion  reques t ing  au thor i ty
to serve cable systems in the 49th and
50th  s ta tes  p lus  Puer to  R ico  ear l ie r
th is  year .  However  the  f r iend ly  fo lks
a t  the  Mot ion  P ic tu re  Assoc ia t ion  o f
America (MPAA) objected to the peti t ion
by  SSS proc la iming  the i r  fears  tha t
channe l  17  was tu rn ing  in to  a  ' sqper

s ta t ion ' lha t  th rea tened to  uoset  normal
f i l m  a n d  s y n d i c a t e d  p r o g r a m m i n g
market ing  prac t ices .

Running Proofs On 17 (6)
Of  the  var ious  o f f -b i rd  s igna ls  in  use

today ,  HBO's  t ransponder  20  or  24
signals are for several reasons the best
t r a n s p o n d e r  c h a n n e l s  t o  u t i l i z e  f o r
system proof of performance, even i f
you  are  no t  go ing  to  be  car ry ing  HBO
on your system (f or now).

T h i s  i s  e s p e c i a l l y  t r u e  w i t h  t h e
var ious  v ideo tes ts  such as  d i f  fe ren t ia l
phase and ga in .  For  example ,  wh i le
p r o o t i n g  t h e  C A T J  D e v e l o p m e n t a l
te rmina l  recent ly ,  we had the  occas ion
to compare the dif ferential phase and
gain on transponder 6 (WTCG), and
HBO 20 and 24 (making most video
tes ts  w i th  CBN is  no t  poss ib le  because
they lack the necessary VITS data). We
found tha t  on  channe l  17 's  t ransoonder
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s ix  tha t  we had around 11% d i f  fe ren t ia l
p h a s e  a n d  g a i n  n o n . l i n e a r i t y ,  w h i l e
HBO 24 (east coast) was less than 3%
and HBO 20 (west coast) was less than
1"/o. For reference sake. a 1070 error is
the equivdlent of a 1 dB error.

The WTCG signal is taken off air at
Atlanta by an off.air receiving antenna,
fed  in to  a  demodu la to r  and the  base-
band v ideo (and aud io)  i s  u t i l i zed  to
drive at baseband the uol ink trans-
mi t te r  to  SATCOM l l .  Accord ing  to
eng ineers  who have inspec ted  the
WTCG of f -a i r  and up l ink  s i te ,  there  are
no special efforts made to correct for
the  non- l inear i t ies  o f  the  demodu la to r
at the off-air si te, and consequently
any WTCG transmitter non-l inearit ies
plus any added by the off-air demodu-
lator are passed on lhrough the ful l
sys tem to  your  TVRO termina l .

Normal CATV proof tests, such as
Car r ie r  to  No ise  or  S igna l  to  No ise  are
not affected by this Atlanta off-air si te
situation however; tests you make on
t ransponder  s ix  a t  RF or  lF  a re  lus t  as
true as would be made with either of
the  HBO channe ls .

Inlermittent Sparkl ies?

Several system operators ( including
the CATJ Lab-Site six meter TVRO)
report that they have seen low-level
(noticeable but not degrading) 'sparklies'

in TVRO reception at random times.
Some check ing  ind ica tes  tha t  the

pnenomenon may be weather related;
most  o f  those repor t ing  th is  type  o f
recept ion  'p rob lem'  no te  tha t :

1 )  Typ ica l l y  i t  las ts  fo r  on ly  a  few
m i n u t e s  ( 1 0 - 1 2  s e e m s  a b o q t
average);

2 )  A l l  bu t  one have no ted  i t  dur ing
occluded ( i .e. wet, heavy over_
cas t )  cond i t ions ;

3) The appearance is a low-quanity
o f  wh i te  speck les  on  the  screen,
randomly  p laced;

4) Most report that the received sig-
na l  leve l  ( i .e .  car r ie0  dur ing  the
cond i t ion  is  typ ica l l y  up  by  0 .5  to
0 .7  f  rom the 'normal '  leve l .

I t  is possible that the systems re.
por t ing  th is  cond i t ion  are  w i th in  a  dB
or less of receiver saturation ( i .e. an-
tenna ga in  p lus  LNA ga in  p lus  rece iver
AGC)  and the  ' spark l ies '  a re  due no t  to
a lack of signal but rather to an over-
abundance o f  s igna l .

CATJ would l ike to hear from sys-
tem operators who experience such
cond i t ions ,  fo l low ing  the  f  o rmat  here :

1) Date and time of reception anomaly,
2) Transponder channels on which

condit ion was noted,
3) Local weather condit ions at t ime

of observations.
Because of the 'newness' of geo-

stat ionary service there is actual ly very
l i t t le  rea l l y  known about  wave oro-
pagat ion  anomal ies  in  th is  f requency
range when the  t ransmiss ion  pa th
moves up  th rough the  a tmosphere /
s t r a t o s p h e r e i i o n o s p h e r e ,  a n d  b a c k
down in reverse. Observations wil l  be
grouped accord ing  to  the i r  t ime and
date and reports wil l  appear in future
issues of CATJ.

TVRO Sparkl ies. l l
One o f  the  decept ive  th ings  con.

cerning sparkl ies (noise) interference
in  an  FM/FM mode (wh ich  is  what  our
TVRO s igna ls  a re)  i s  tha t  even co-
channe l  in te r fe rence ( to  use  CATV
lingo) often looks l ike the presence of
no ise .

So i t  you start to see white sparkl ies
that f l i t  and dash across the screen,
and you know for the world that signal
levels are at normal levels i t  may well
be that the 'noise sparkl ies' you are
seeing are coming from not a lack
ol signal (or too much signal as noted
previously) but rather from an inter-
fe r ing  car r ie r  in  the  same f requency
range.

CATV systems l icensed in the TVRO
area are required to make an FCC
showing regarding their C to I  or carr ier
to interference threshold. This means
that the frequency coordination search
you conduct  looks  a t  bo th  ex is t ing
nearby terrestr ial transmitter (signal/
noise) sources and at those which may
well  be several hundred miles away.
The la t te r ,  fu r ther  t ransmi t te r  s i tes
are of concern because of something
known as precipitat ion scatter. Under
the  r igh t  (o r  wrong depend ing  upon
your viewpoint) lower level atmospheric
cond i t ion ; the  d is tan t  3 .7 -4 .2  GHz te r -
restr ial signal 'scatters from' the mois-
ture laden low level clouds and some
0f  the  sca t te r ing  s igna ls  end up  a t  your
antenna. This may happen when the
sky  is  c lear  a t  your  s i te  (bu t  ra in ing
or overcast along the path towards

the  te r res t r ia l  t ransmi t te r ) ,  o r  when
the whole area is overcast.

l f  y o u  n o t i c e  s u c h  i n t e r f e r e n c e ,
showing up as white sparkl ies randomly
placed on the screen and last ing for
relat ively brief periods of t ime, we'd
l ike to hear from you about i t .  Please
note the date, TVRO channels (trans-
ponders) you noted this on, and the
t ime o f  occur rence;  w i th  the  t ime i t
beg ins  and the  t ime i t  ends  i f  poss ib le ,
as well  as local weather condit ions.

A 40 dB Dynamic Range?
Most TVRO receivers have a dynamic

range of 40 dB; the range being -70
dBm to  -30  dBm typ ica l l y .

Yet i t  appears from extensive tests
conducted  th roughout  the  wor ld  w i th
opera t ing  3 .7  to  4 .2  GHz downl inks  tha t
we very seldom if  ever require more
than a couple of dB of ,AGC' because
the  downl ink  s igna ls  a re  exceed ing ly
s tab le  in  the  4  GHz range.

John Kinik of Phi lco-Ford Aerospace
reports that his group has checked on
s i g n a l  v a r i a t i o n s  i n  I n d o n e s i a  a n d
throughout  Nor th  Amer ica  and they
have ye t  to  f ind  a  s i tua t ion  where  the
input  s igna l  leve l  changes by  more
than + / -0 .75  dB due to  a tmospher ic
and o ther  sys tem cond i t ions .

The FCC, on the other hand, requires
a  'marg in '  o f  3 .0  dB fo r  TVRO (smal t )
terminals. The FCC assumes that at
some po in t  in  t ime a l l  o f  the  wors t -case
prob lems might  co inc ide  and a t  tha t
po in t  you  cou ld  requ i re  a  ' fade  marg in '
of as much as 3.0 dB. The errors the
FCC considers include everything f rom
up l ink  t ransmi t te r  power  fa l l ing  o f f  to
bird transponder power fal l ing off to
antenna point ing errors, heavi ly over-
c a s t  ( i . e . w e t ,  s i g n a l  a b s o r b i n g )
cond i t ions  and heavy  w inds  resu l t ing
i n  b u f f e t i n g  o f  t h e  T V R O  r e c e i v e
antenna off of the bird.

C o n s t a n t  c h a r t  r e c o r d i n g  a t  t h e
CATJ terminal over a one month period
revealed no signal changes of greater
than *0.4 or -0.5 dB. Glearly, i f  the
real world variat ions are this small ,  or
a s  s m a l l  a s  P h i l c o - F o r d ' s  K i n i k
suggests, the FCC requirement for a 3
dB margin may be another case of
c l a s s i c  o v e r k i l l .  A d d i t i o n a l  d a t a  i s
required however before any f irm con-
c lus ions  can be  drawn.

TVRO Maintenance Tips
Here  are  the  four  most  common

p r o b l e m s  e x p e r i e n c e d  w i t h  T V R O
terminals to date:

1 )  Mo is tu re  in  the  t ransmiss ion  l ine
o r  b u i l d  u p  w i t h i n  t h e  f e e d
antenna assembly;

2 )  LNA qua l i t y  ( i .e .  no ise  temp)  i s  no t
what the buyer expected;

3)  Center  p ins  on  coax ia l  l ine  con-
nec tors  pu l l ing  ou t  due to  im-
p r o p e r  i n s t a l l a t i o n  t e c h n i q u e s
(this can happen to the 7/8ths
l ine  as  we l l  as  to  type  N con-
n e c t o r s  o n  s h o r t e r  t r a n s i t i o n
l ines) :44



4)  Mis -a l ignment  o f  the  TVRO an.
Ienna.

To avoid moisture in the transmission
l ine ,  most  sys tems employ  a  low pres-
sure  (such as  2  pounds)  source  o f
dehydra ted  a i r .  An  a i r  p ressure  tank  is
perhaps r isky because i t  invites some-
body to  fo rge t  how to  run  the 'mach ine '
c rank ing  up  the  pressure  beyond the
po in t  where  the  sea ls  and l ine  w i l l  ho ld .
A  l ine  w i th  ho les  popped in  i t  i s  a  bad
dea l .  Pressure  o f  2  pounds on  pr ime
focus feed antennas and 112 oound on
cassegrain teed antennas is also re-
commended.

The LNA qua l i t y  shou ld  become very
ev ident  when you f  i re  up  the  sys tem.  l f
the  an tenna po in t ing  checks  ou t  and
the coaxial l ine is good (as veri f  ied by
the  present  o f  the  proper  amount  o f  RF
voltage at the receiver lF), a poor S to N
a lmost  cer ta in ly  i s  the  resu l t  o f  a  poor
C to  N c rea ted  by  an  LNA wi th  a  h igher
no ise  temp than spec i f  ied .

Alaska And SATCOM I
SATCOM I (parked at 135 degrees

west )  i s  supposed to  be  the  'back  up
bird' for SATCOM l l  CATV users. How-
ever as a point in actual fact the SAT-
COM I  b i rd  i s  ded ica ted  a lmost  ex-
c lus ive ly  to  serv ice  f  o r  A laska.

SATCOM I operates a number of
vo ice  and d ig i ta l  re lay  func t ions  fo r
A laska.  l t  a lso  has  a  ra ther  in te res t ing
v ideo ( te lev is ion)  serv ice  go ing  wh ich
may make l i fe  ex l remely  in te res t ing  fo r
the Alaskan CATV system operators.

Approximately one year ago the
Sta te  o f  A laska dec ided i t  was  t ime to
prov ide  te lev is ion  serv ice  to  the  th in ly
scattered outback residents of the
state. And so a program was drawn up
to  prov ide  te lev is ion  (a long w i th  te le -
p h o n e  a n d  o t h e r  s e r v i c e )  t h r o u g h
someth ing  know as  'Bush Sta t ions ' .
Most  Bush Sta t ions  are  4 .5  meter
a n t e n n a  s y s t e m s ,  u t i l i z i n g  L N A ' s
s imi la r  to  those we u t i l i ze  fo r  CATV
purposes .  The rece ivers ,  however ,
d i f  f  e r  cons iderab ly .

The l irsl  problsm for the Alaskan
te lev is ion  d is t r ibu t ion  is  the  t ime d i f .
fe ren t ia l .  When i t  i s  7  PM in  New York
Ci ty  i t  i s  2  PM in  Fa i rbanks  and An-
chorage.  Of f  to  the  west ,  in  Nome,  i t  i s' l  PM.  l t  wou ldn ' t  do  to  feed or ime t ime
te lev is ion  to  Nome a l  1  o r  2  PM in  the
af te rnoon.

So from Valley Forge, Los Angeles
and o ther  s i tes  where  RCA has  an  uo-
l ink  ear th  s ta t ion ,  te lev is ion  s ta t ion
signals are laken off the air,  demodu-
la ted ,  and p lugged in to  an  up l ink  l rans .
m i t t e r  h e a d e d  f o r  S A T C O M  l .  l n
Anchorage they are taken off the SAT-
COM I  t ransponder  and taped.  Dur ing
the course of the broadcast day as
many as  a  dozen or  more  te lev is ion
stat ions may be beamed to Alaska via
S A T C O M  I  f o r  s e l e c t e d  t a p i n g  i n
Anchorage. Then at the appropriate
t ime in  A laska the  taped and ed i ted
programming is sent back to SATCOM
I v ia  the  Anchorage up l ink  s ta t ion  fo r
de l i very  to  the  Bush Count ry  rece ive
termina ls .

There are approximately 30 such
Bush Terminals now in operation; the
State of Alaska has plans to provide
Bush Termina l  s i tes  wherever  50  or
more people congregate. Once on the
ground a t  the  Bush Termina l  s i tes  the
TVRO de l ivered  s igna ls  a re  fed  in to  low
power (5 and 10 watt) VHF transmitters
wh ich  serve  a  severa l  m i le  rad ius
around the  s i tes .

l f  th is  sounds l i ke  a  handy way to
' rece ive '  Ph i lade lph ia ,  San Franc isco ,
Los  Ange les  (e tc . )  TV programming,
th ink  aga in .

The Bush Count ry  feed f rom An-
chorage goes out on SATCOM I trans.
ponder 23 (vert ical ly polarized). .  .and
. . . t h e r e  a r e  t w o  s e p a r a t e  v i d e o
channe ls  per  t ransponder .  How's  tha t
work?

Wel l ,  RCA has  deve loped a  'ha l f

t ransponder '  sys tem where in  most  o f
the modulat ion (deviat ion) parameters
are  s imp ly  cu t  in  ha l f  .  A t  the  Anchorage
up l ink  t ransmi t te r  two separa te  d r ivers ,
each ind iv idua l l y  modu la ted  w i th  a
v ideo s igna l ,  opera te  9 .5  MHz above
and be low the  ac tua l  cen ter  o f  t rans-
ponder  23 .  Us ing  a  peak  dev ia t ion  o f
a round 6  MHz,  RCA ends up  w i th  two
v ideo programs fo r  the  pr ice  o f  one.
Wel l ,  a lmost .

Natura l l y  th is  requ i res  spec ia l  re -
ceivers. The lF must be narrowed and
the  d isc r im ina tor  c i rcu i t  read lus ted  to
respond to  lus t  ha l f  the  normal  band-
width and the lower peak to peak
dev ia t ion ;  and the  LO must  tune in  0 .25
MHz s teps .

When th is  p rogram was f i rs t  begun
(and unti l  very recently) RCA chose not
to  send the  accompany ing  aud io  a long
wi lh  the  v ideo.  Th is  was done because
the  Bush Count ry  s i tes  were  a l ready
equ ipped w i th  SCPC (s ing le  channe l
per carr ier) receivers as part of the rural
te lephone serv ice  main ta ined by  RCA
for Alaska. With the receivers already
in place, RCA opted nol to mess
around w i th  t ry ing  to  squeeze aura l  sub
car r ie rs  in  the  ha l f  t ransponder  chan.
ne l  w id ths .  However ,  now tha t  Bush
C o u n t r y  t e r m i n a l s  a r e  e x p a n d i n g
beyond the  or ig ina l  s i tes  where  SCPC
was a l ready  ins ta l led ,  the  Sta te  o l
A laska (wh ich  is  foo t ing  the  b i l l )  does
not  l i ke  hav ing  to  have the  spec ia l
$20,000 receivers f or the addit ional
s i tes .  So dur ing  the  fa l l  exper iments
were  begun us ing  a  5  MHz aura l  sub-
car r ie r  (a long w i th  the  v ideo) .  l f  i t
p roves  success fu l ,  the  new fo rmat  w i l l
be  adopted  fo r  a l l  fu tu re  SATCOM I
te lev is ion  re lays  to  the  Bush Termina ls .

And CATV? Well,  the Juneau CATV
sys tem has  a  ten  meter  te rmina l  in -
s ta l led  and opera t ing ;  and numerous
CATV sys tems in  A laska have f  i l ed  w i th
the FCC seeking CAC's for carr iage of
the  s ta t ion  s igna ls  be ing  bund led  nor th
v ia  SATCOM I  fo r  A laskan use.

And beyond tha t?  Wel l ,  i f  the  '1 /2

t ransponder '  lo rmat  p roves  to ta l l y
satisfactory for transmission of high
qua l l l y  v ideo,  one jus t  mlgh t  expec t
that at some t ime the presenl SATCOM
l l  channe ls  migh l  face  a 'sp l i t ' .  Perhaps

i t  i s  no t  in  the  cards  fo r  SATCOM l l ,  bu t
down the road a ways when a replace-
ment  b i rd  i s  l i f ted  up  to  se t t le  in  p lace
for SATCOM l l  (RCA forecast an eight
year  l i fe )  the  '112 t ransponder  fo rmat '
may well  have some bearing on the way
CATV sys tems rece ive  s igna ls .

Jerry Conn
Associates,

lnc.
MANUFACTURERS'
REPRESENTATIVES
T O  T H E  C A B L E  I N D U S T R Y
P.O. Box 444
Chambersburg, Pa. 172O1

Ca l l  ( 717 )  263 .8258  o r
17't7t 264.5A84
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RETIOTE CONTROL
REGEIVER-SWITCHER
"?:"bll3T,6ft $1O95*

Does yourcomputer
know when a ball game
is going into overtime?

l f  not, you need a system as shown
above to permit your engineer to take
control from his home or off ice. Switch
programs from a dial-up telephone l ine
and/or microwave or radio l ink.

-Price subject to change without notice.
Write tor comolete data:

NIONROE ELECTRONICS. INC.
'100 Housel  Ave. ,  Lyndonvi l le.  N.Y 1409t
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Stirring The Salell i te Pot
The recent Western Cable Television

Show (San Diego - November 9-1 1) was,
if nothing else, a satell i te program
deliveryffVRO emphasis 'show'. Two
comoanies had TVRO antennas on
display; the Hughes (Andrew) 4.5 meter
(with shroud) and the RF Systems 6
meter. Showing antennas may be on
the wane;  i t  is  a very expensive
proposition to transport and set up the'small '  terminal antennas and by now
virtually everyone has seen one play.

But everything else associated with
satell i te program delivery is on the
increase. Including rumors, aisle-talk
and wel l  meaning but  mis-guided'announcemenls'. Let's deal with a few
of these and wade through the truths
as best we can.

(1) "The Bird ls Full. . .". Well it is, or
almost so. lt is so close to lull
that various parties who have an
option of the ' last horizontally
polarized transponder' available
on SATCOM ll have been given
until around January 1 to either
take it (exercise their option) or
lose a shot at the F2 horizontal
channels (RCA cal ls  thei r  b i rds'F1 ' ,  which is  SATCOM I ,  and'F2', which is SATGOM ll).

Let's see how the Dresent channel
l ine-up shapes up. There are some
changes here, and this l ist supercedes
our September issue published list.
Remember the horizontally polarized
channels are even-numbered:
Transponde: Who's (lo be) Thoro

2 RCA reserved
4 Showtime / east
6 WTCG /SSS

CBN
Showtime / west
Transponder'sick', not useable
lasl channel lef t
Fanf are (1 -1 5-78 start)
PTL (was on 16; January start)
HBO / west
HBO / in use by Madison
Square Garden Events
HBO / east

Showtime is of course the Viacom
pay-cable product  that  has around
100,000 pay subscribers via terrestrial
and tape interconnection now. They
will start feeding programming via F2
around the end of March. We'l l have
more to say about them next issue.

Fantare is a new Texas/Oklahomal
Louisiana/Arkansas/New Mexico serv-
ice that wil l package Houston based
Astrodome sporting events (some, not
all) with movies ala HBO or Showtime
for a 'regional look'. RCA will provide
them with around 5 hours per day of
programming time via transponder 16
starting (they say) January 15. Fanfare
swapped with PTL (who moves to 18
when they now start in January).

What about WGN (United Video) or
Southern Satell i te's KTVU? Well. RCA
requires when somebody wants a
transponder that they put up the first
month's rent in advance and then they
have six months (maximum) to either
get  operat ing or  pay rent  for  the
transponder whether they use it or not.
Ed Taylor's SSS has an option on the
last remaining 'horizontal channel' (or
14 as we figure it; assuming RCA does
keep transponder 2 out of the running).
He has unti l early January to exercise
his option; we are betting that he does
(we ' l l  a l l  know fo r  su re  when  i t
happens).

So much for the f ull-bird rumor.
(2) "RCA will move evelyone lo F1..."
Remember F1 is SATCOM l, parked

at 135 degrees west. This is more than
a rumor; RCA personnel in San Diego
were around ta lk ing to antenna
suppliers and software suppliers tell ing
them "We are seriously considering
moving all CATV traflic to F1. . .". What
does that mean, if i t happens? lt means
that on some magic fun-f i l led day every
uplink station in the country (those
feeding programs into the bird) and
every TVRO receive station will move
their antennas from 119 degrees west
to 135 degrees west. I leel RCA is
serious, bul testing the water at this
point. They've run a flag up the pole

and now they want to see who salutes.
From what we heard in San Diego,
nobody was saluting.

"Why" we asked RCA.
"CATV needs more growth room; Fl

has i l" was the response. lf the logic of
that escapes you (both F'l and F2 are
24 channel  design) , .  we' l l  ta lk  more
about it next month.

(3) "WESTAR will have lour CATV
channe ls  soon . . . " .  Ano the r  non -
rumor, but in our judgement a very
unlikely 'truth'. A Florida-based outfit
came to San Diego and announced at a
press conference that they were (1)
'about  to s ign an agreement  wi th
Western Union for WESTAR', (2) and
wou ld  p rov ide  fou r  channe l s  o f
television for CATV system operators
via WESTAR. Western Union conf irmed
they had ' ta lked wi th '  the people
involved.  but  refused comment on
whether or not anything was likely to
happen. Confirmed WESTAR watchers
f i rs t  of  a l l  wonder whgre Western
Union would f ind ' four  channels for
CATV' on WESTAR l. That bird now
has SlN, lots (and lots) of CBS/ABC
(and even occasionally we are told
NBC) ' feeds ' ,  and,  four  PBS channels
will start in the first quarter of 1978. lt
is a 12 channel bird. The room does not
appear to be there. Period.

Then there is the signal carriage
problem. The 'promoters' of the 'four
new channels for  CATV'  concept
apparent ly  have not  done thei r
homework very well; they are talking
about an L.A. independent (KTLA-S), a
Ghicago independent (WGN-9) and a
New York indie (probably WOR-9). And
the four th channel  would be 'pay
movies and sports'. They said 'cable
oporators will be required to take all
lour channels of service'. What they
seemed to have over looked is  the
FGC's signal carriage rules. lf WTCG is
hav ing  d i f f i cu l t y  c l ea r i ng  su f f i c i en t
larger  systems f  or  f  u l l  t ime (as
opposed to nighttime only) coverage to
project much beyond a mill ion full l ime
cable delivered homes, there is no Way
suf f ic ient  systems are out  there to
handle three indies. Unless they run
only during the 'wee hours' (and that's
a lot  of  la te n ight  movies) .  SSS's
proposed KTVU carriage is bogged
down around the 150.000 cable
subscriber mark and that ought to tell
us something.

So what about the WESTAR package
of four channels? Yes, the 'promoters'
did announce it alright. But as for it
becoming a real i ty . . .wel l ,  we aren ' t
holding our breath.

(4) "Afler CATV moves to Fl, new
growlh wi l l  be on the ver t ica l
channels. . ."

Again, RCA was 'saying it '  in San
Diego.  They probably wi l l  have no
choice but to put the f irst CATV signal
prov ider  a l ter  the last  hor izonta l
channel is taken, on vertical. lf in fact
there is such a signal provider.

Here's the rub. All of the existing
dish antennas have a horizontal feed.
With an LNA attached to the horizontal
feed, and a piece of 7/8th's inch (or
whatever size) transmission l ine going
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in to the headend.  That  works f ine
because all of the signals we receive
are of the same oolarization. Now if
somebody pops up on a ver t ica l ly
polar ized t ransponder wi th CATV
program service, before you can use
that signal you wil l need to:

a) Swing your feed around to vertical
(thereby losing the present hori-
zontal channels), or,

b) Change your present horizonlal
leed for a dual.polarized feed
(one that responds to vertical sig-
nals in one plane and horizontal in
the other).

lf you elect b), and there is probably
no other common sense way to do it,
then you must  procure a second
(separate) LNA for the vertical feed and
run a second transmission line from
that LNA on into the headend (to the
appropriate receiver or receivers).

The first CATV program supplier to'go up on vertical' wil l therefore be
slowed down in his own marketing.
Whereas you can now add a new
(hor izonta l ly  polar ized)  channel  by
simply taking a signal split at the base
of  the feedl ine and adding another
receiver ,  adding your  f  i rs t  ver t ica l
t r ansponde r  channe l  w i l l  cos t  you
perhaps $3,000 or  more p lus an
additional receiver. Maybe as much as
$5,000 more, plus receiver. That wil l
slow alot of CATV system operators
down, and that wil l also slow down the
f i rs t  programmer guy to take the
vertical plunge.

We all know what a second LNA and
another feedline run wil l cost. But what
about the dual-polarized feed antenna?
We heard numbers that run from as low
as $200 (if you buy it when you order
your antenna) to $1,500 (if you order a
retrofit). And some in between.

The bottom line? lt might just prove
to be alot easier if there was a'lreeze'
of sorts (voluntary or otherwise) on new
CATV transponder growth aller the
horizontal channels fl l l  up. Sort of to
give everyone a chance to catch their
breath. We'l l talk more about it next
month. For now, our advlce is to not
worry about il unless you are in the
process of buying a terminal anlenna.
In which case i t  might  be smart  to
invest in a dual-polarized feed and to
cap off the unused polarization for
now. lt 's not a big deal. . .hopefully
cool heads wil l prevail in the industry
and i t  wi l l  s tay a 'smal l  deal ' .

(5) "WESTAR is converting lo 6.8
MHz aural subcarriers. . .". We are not
sure why anyone really cares about this
one; the only reported CATV service is
the infrequent premium programming
from Robert Wold and to the best of
our knowledge only a single (Kentucky)
system is taking it ( i l  the programming
really exists; we have yet to run into it).
At any rate, it appears Western Union is
going to'standardize with SATCOM' at
the 6.8 MHz aural subcarrier offset.

(6) "Receiver prices are coming
down. . .". The truth is found in your
interpretation of the 'rumor'. Hughes

,rad a new 'single channel' receiver at
San Diego. lt is their SVR-462 (the 24
channel tuneable is the SVR-461). lt wil l
sell for 'under $5,000' according to
Hughes  peop le .  Now he re ' s  t he
interesting part. Hughes removed their
(24 channel)  BCD tuning apparatus
from the 461 and they give you (1) a
hole in the cabinet through which you
adjust a pot, and, (2) a chart that shows
you what voltage to adjust the pot to in
achieving receiver 'tuning' to each of
the 24 transponder channels. Does that
n o t  m e a n  i t  i s  s t i l l  a ' t u n e a b l e '
receiver? How about call ing it a manual
tuning receiver?

As a 'single channel receiver' it is
more expensive than the competit ion.
As a ' tuneable receiver '  i t  is  less

money.  l t 's  a t rade of  f  ,  and an
interesting one.

And the final rumor of the show.
(7) "The satellites may fall down. . ."

There he was, impeccably dressed,
right off of the airplane f rom New York.
Apparently he'd been at WCTS just
long enough to be in fected wi th the
e n t h u s i a s m  f o r ' s a t e l l i t e s  r a c i n g
through the crowd. His own internal
measu r i ng  sys tem obv ious l y  had
caught the tone of the meeting. Racing
down the hall to yet another meeting,
his head f i l led with all he had recently
learned and his fever racing with the
emot ions of  the crowd he stopped
dead in his tracks and said. to no-one
in particular, "Hey. . .do these satell i te
things ever fall down???".
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Seryices

ComSoilrcs
FIELD ENGINEERS CAN SOLVE THEM ALL !!

cAtt t{(}l|T t(lR DETArts
CALL COLLECT 703. 434.5965
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lmpressive quol i ty.  .  .  surpr is ingly low
price. Just $2695 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 past 16 yeors. Ve l<now whot you
need ond we l<now how to monufocture it. For
reliobiliry ond performonce.
The Veother Scon lll comes complete with Sony
AVC-1400 comero with seoorote mesh vidicon ond
2:1 intedoce sync. Includes Time, Temperoture, Boro-
metric Pressure, Vind Velociry, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.

the new$adGlc0
MODEL FS .733 B/SIJPER

DUAL-RANGE
(VHF/Superband)

economy price tag
you'll really like...

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

299 Park Avenue, Weehawken, New Jersey 07087 / 201-866-0912
Genoral  rcprossntal ive fo l  Europe: Catec AG Luzsrn/Switzor land,  Habsburgerstr  22.

Tsl. 041-41.75-50 Tclex TELFI 78108. lN CANADA: Comm-Plax El€ctronics Ltd.

has an
that

U $adelGo,lnc.



i
I

Key-lock option
for the captain

When the captain de-
mands control,  you can
off er the Oak key-lock option.
This option gives customers the
comfort of parental control of
o remium channe ls .

Bui l t  and backed
by Oak

All Oak CATV products
are  bu i l t  in

company-owned f aci l i t ies
. . .  your assurance of

our  commi tment
to the industry.

Smooth
sai l ing

We fol low up with
prompt del ivery,

rapid service
turn-around,  and

offer al l  customers
a one-year warranty

against factory defects
on parts and labor.

Your reward!
Oak Econo-Gode

and Mult i-Code
decoders offer you

the rel iabi l i ty and security
you need to beat

the pay TV pirates.
Your reward lor making

the r ight decision and
choosing Oak wil l  be

smooth sai l ing and
high profits.

lltrl( rnn,'"lries Ino.
CATV DIVISION/cn"=-o. LAKE, rr-LrNors 60014
T E L E P H O N E : 4 1 5 - 4 5 9 - 5 O O O  I W X : 9 1 O - 6 3 4 - 3 3 s 3

Oak banishes pay-Tv pirac yt
A double-edged attack
on pirates
Pay TV pirates can cost you a great per-
centage of your prof i ts, especial ly i f  you
fal l  into the "trap" and trust soft security.

With the Oak
single-channel Econo-Code
or 35-channel Mult i-Code, you can
choose between two safe ways to
guard your prof i ts. Either of these hard
security systems offers the greatest pro-
tect ion against theft of service in the
industry.

Requires only
one channel
l f  you ' re  runn ing  a  t igh t  sh ip  w i th  space
prob lems,  re lax .  The Oak premium
encod ing /decod ing  in f  o rmat ion  is  t rans-
mitted within a standard TV channel. Bv
using an Econo-Code, you can add pay
TV to your exist ing 12-channel system.
Econo-Code converts and decodes
a mid-band channel to a low-band
channe l ,  a l low ing  you to  u t i l i ze  your
exist ing distr ibution system
lf you require two pay
channe ls ,  Oak w i l l  supp ly
a two-channel Econo-Code
as an  op t ion .

A jewel case
holds al l
The 35-channel set
too or Jewel Case
Mult i-Code al lows
you to pre-determine
any combination of encoded
channels, up to a total of thirty{ ive.
Channel select ion is easi ly accom-
pl ished with a single detented rotary
control.  Varactor tuning and wide range
AFC provide highest rel iabi l i ty and sta-
bi l i ty. An attract ive Jewel Case remote
control is offered as an ootion.



When lt Comes To Eqrth Stqtions
We Try Horder!

frslt Our Customers

East Bank Cable
Kenner, La. (John Sims)

Hampton Roads Cablevision
Newport News, Va. (Britt Belyea)

Turner  Communicat ions CH.  17 (WTCG)
Atlanta, Ga. (Gene Wright)

R.F. Systems, lnc.,  sub-
sidiary of Comtech Labo-
ratories, Inc.,  has sup-
p l ied more qual i ty  an-
tenna systems to the
CATV industry, OEM's,
than any other antenna
manufacturer in the past
f  i f teen years!

Val ley Cable T.V.
Har l ingen,  Tx.  (Ol l ie  Hensler )

Photo by Raul Cano

lf  you want straight-forward answers on the best 6-meter and 10-
meter earth satel l i te terminals avai lable, ask our customers ( in-
cluding other TVRO manufacturers) or give us a cal l  at (305) 892-6111.

-<)-F]F SYSTEMS, tNC.
- -<  3100 Communica t ions  Rd. ,  S t .  C toud,  FL32769,  (305)  892-6111

---1

P.O. Box 428




