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These words really
can't express our appre-
ciation for making
COMM/SCOPE'S first

fiscal year as an independent operation the most
successful in our long history of supplying quality
cable to the CATV industry. We wanted each and
everyone of you to know how much we appreciate
all of your support. We pledge our company to
continue to provide the very best in quality and
service at competitive prices for our only business
is CATV.

Again, thank you for all of your support.

7fu* lDz
Frank M. Drendel
President

(t ),rrurrrr /soopo 0omp:'ry
t{c giue you Fmething tgddo grcat cablc.

A glcat company.

Rt. 1, Box 799A, Catawba, N.C. 28609 Telephone 800/438-3331 Telex 80-0527
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TVROPLANNING
HAVEYOU

SPINNING?

Let's Get Right Down To The Bottom Line.

1) Single channel receiver . o . . . . . . . . . . . $3700/$4000.
2) 150.K LNA . . . . . . , . . . . . . . . . . , o . . . . $1600/$1700.
3) 6'Meter (20 foot) All-Aluminum (o) eonstruction

SAT/FLECT-II from USTC. . . . . . . . ., o . . $2b00

* Totally alurninurn in con-
struction except 5 inch pipe
maunt and. mounting lwrdware,

Total for
hardware $12,900-$13,200

The Bottorn Line is that now with the USTC SAT/FLECT II 6 meter TVRO antenna, you
can install a state'of'the'art high gain system for about $13,000 hardware cost. Turn page
for the full facts.

Unlred Stote Tower ond Fobrlcatton Compony
P.O. Drower,S'
Afton, Ok. 7t331
(9r8-25r-42511
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At $7500* the USTC
SAT/FLECT II is the
most eost-effective
CATV TVRO antenna
you ean install.

CONSTRUCTION

all-a

Note heavy-duty welded construction on this Sat/Flect II
half dish section.

A pljor break'through in cost effective design of a built-for-CATV TVRO application satellite earth terminal.
All aluminum construction; the SAT/FLEIT.II weighs just 1200 pounds! ydt it is built like a tank, toUowing
the.tough design c1i_te1q pio_neered by USTC's tower construction division during more than ten years of prJ
"_t-dilg tough, durable CATV, microwave and broadcast towers to the industry. Tf,e SAT/FlnCf il is a diiect
all'aluminum copy of its heavier brother the SAT/FLECT I; an all steel constmcted CATV terminal.

VERSATILITY

Fullpolar mount with total 'lry"Eittg'in both the elevation and azimuthplanes. You give up nothing with this
all-aluminum antenna: vour CATV svstem is rendv with frr l l  qzimrrfh adi l ,ol*o-| *a +-^^r- r^ ^--.  ^^!^rr:r^ rL-rantenna; yourCATV systemis ready-with full azimuth adjustment to t-rack tb utty satellite that,heduled to be launched into the satellite Eeo-sync orbit beit! Both coarse and fine"edirrsrmonr inis now or is scheduled to be launched into the sa geo-sync orbit belt! Both coarse and fine adjustment in
the azimuth mode are provided as standard equipment.

PERFORMANCE

Ygu gtye. up nothing-with a six meter terminal. You get the cost savings of a 'small' terminal plus the high-gain
of a 'big' terminal. Gain is 45.6 dBd, typically several dB better than the smaller 4.5 meter terminalsl T-his
means- you have a superior carrier-to-noise (C/N) and signal-to-noise ratio; plus you get better ,margins' to
cover for satellite agrng, pointing errors and downlink attenuation due to inclimeni weather.

INSTALLATION*

Do it yourself ! You can save $2500 or more bydoing- the installation yourself, following the detailed step-by-
step installation instrugt-igns provided by USTC. fhe $ZSOO price for the SAT/FLnClf-1 is pOC point ot
manufacture or Afton, Oklahoma. Unit is low-boy truck delivered with a sur-charge of $1.00 per mile. Or,^USTC's
experienced TVRO installation crew will contract to do the complete installition for a $8200 delivery and
installation charge (within 500 miles of Afton, Oklahoma).

It all adds up to the best TVRO bottom-line in the CATV industry. A quality product, without compromises,
at a very cost-effective price.

For the full
SAT/FLECT.II
story, eontact. . .

Unlred Stotes Tower ond Fobrlcotlon Compony
P.O. Drower'3', Afton, Ok. tf33l

CalI Danny Weathers or Tony Bickel at 918/2524257.vfilEe
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TVRO PLANNING FROM 'A'TO 'Z'-Now that you are getting serious about install ing a
TVRO terminal, here is a practical guide to sitt lng down and thinking the whole
insta l la t ionthrough;  f romstar t tof in ish(G€orgoA.Bel l ,MicrodyneCorporat ion) . . . . . . .13

DOLAN ON RADIATION-Over the years the industry has been saddled with
radiation/leakage level restrictions and measurements alot of t lme has been spent trying
to determine how best to locate the stuff, and then attempting to repair it after having
found it. What have we learned while doing this? Perhaps not as much as you thought! .25

CHEAP TVRO'S-Maybe at some point In time as satell i te receive-only-terminal prices
continue to tumble we reach a point where lower pricing runs counter to quality service.
W e m a y b e a t t h a t p o i n t n o w  . . . . . . . . . 3 4
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CATA-torial (Kyle D. Moore on rates). . . .. . .. . 6
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OUR COVER

TVRO PLANNING GUIOE-By employing a l itt le sophistication in
planning, the cable operator is able to erase most unknowns concerning
how his new TVRO terminal wil l work. lt starts on page 13 here this
month.
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CATV'S SMALLEST MAJOR NETWORI{
Exclusive with RMS, the CA-2500 Matching Transformer network is the only unit designed with a
printed circuit.

1. Not a toy, the printed circuit used in the RMS CA-2500
matching transformer is one of exceptional quality.

2. The printed circuit allows for the exact placement of the
three capacitor, one ferrite network, insuring consistant
electrical performance of each and every unit.

3. The components used in the network are of a higher
grade than components found in other competitive units.

4. Init ially more expensive than some competit ive
units, the RMS CA-2500 is sti l l  the most widely
accepted matching transformer in the industry
today.

THIS ITEM IS SHOWN ACTUAL SIZE

RMScATV DrrrtstoN

franaemrieo a/ gJ/g we de,/clrye,t
,tnaoo tb.an y'oanetleo.

ELECTROT{ tCS ,  tNC .

RMS E LECTRONICS.  INC.50 ANTI  N PL, ,  BRONX,  NY. ,10462/CALL COLLECT (212}892.1000/TELEXI f224652.24HOVR SERVICE/CABLE ADDRESS "RAMONICS" .
C A N A D I A N  R E P R E S E N T A T I V E S :  D E S K I N  S A L E S  C O R P .  /  M E X I C A N  R E P R E S E N T A T I V E S :  T V  C A B L E  D E  P B O V I N C I A  S .  A . .  M E X I C O  C I T Y ' M E X I C O .
W O R L D W I D E  E X P O R T S -  I N C L U D I N G  P U E R T O  R I C O - R O B U R N  A G E N C I E S  l N C . / C A B L E  A D D R E S S :  " R O B U R N A G E " / N E W  Y O R K  T E L E X # 2 3 5 7 4  " R O B R - U R " .

@ RMS Electronics,Inc. 1975



New Model 1100-FFC Satellite
Earth Termind TV receivers.

Each is a fixed tuned,
stand alone receiver specifically
designed to reduce the cost of
adding TV channels to existing
or new CATV Receive Only
Terminals. Yet, they offer the
same video, audio and related
performance specifications as
Microdyne's widely accepted
Model 1 1O0-TVR(VT) receiver,
including the standard 8.0 dB
C/N threshold extension feature.

Minimum Cost
All current TV channels

plus others to follow can be
readily accommodated at mini-
mum cost. Simply add a dedi-
cated 1100-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. Options 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€500
TWX 710€28{477
Cab le  MICRODYNE
Rockvi l le, Maryland USA

Microdyne Model 1 100-FFC
Satellite Earth Terminal TV Receiver

a lowcost
satellite

TV FeceiveF

Why not investigate Microdyne before you buy?



CATA- roRinl
KYLE D. MOORE, President of CATA, Inc.

The Satellite And Signal Pilcing
With so many systems adding one or more satellite signals eventually

you reach the point where you need to re-assess your own rate
structure for cable service.

Year's ago the 'base economic index' was referenced to the year
1950. When prices went up and the 1950 year was no longer a
realistic reference the economists moved into the 1960's for a base
reference year. Then it became 1970. More recently, if you watch
television much you see people selling products which they proudly
proclaim "haye not increased in plice since 1976. . .".

Very few cable rates have increased substantially in recent years,
although we note the trcnd is upward and newer systems are starting
off in the $7.00 per month rate area. Still, the people hurting most
are those who began their systems back in the 50's or even 60's
and who are stil l saddled with rates around the $5.00 mark. lf
you've been through a local city rate increase request hearing re-
cently, as I have, you know how difficult it is to get a dollar rate
increase when your only argument is ". .. but the cost of living
has gone up". Everyone knows that to be true, and everyone also
knows that when something like the monthly cable bill goes up,
the cost of living goes up some more. People can't do much about
a two cent a gallon rise in the milk price at the grocery store or
a 6 oercent rise in the base telephone rate. But the cable rate is
governed at the local level and city fathers know this well!

When you need a raise, and you do if you are stil l chugging along
at 1965 or even 1970 rates, by far the best way to justify it is to
engage rn a give and take wtth the city council."'Giye them" a
new channel or two of service, and "take" a rate increase in the
process. lt would be preferable of course to get a rate raise without
having to spend capital investment money for new services (if you
are below the national average of around $6.30 per month you are
entitled to it) but in today's local climate this is not always possible.

The satellite delivery of signalsoffers the opportunity to do several

good things for the community and for your cable system as well.
Assuming you have room on the l2 channel dial to add one or more
new service channels the addition of WTCG (Atlanta's independent)
or CBN or both are very useful tools to gain a rate raise. Let's assume
you have a 1,000 subscriber system and your present rate is $5.50
oer month.

A $l rate raise would gloss you another $1,000 per month. Now
what should the net be?

Let's asume you add both WTCG and CBN and the total cost
to you of the installation is $17,000. You go to the bank and borrow
$15,000 for sixty months and your payments end up being $300
per month (including interest). lf you could simply install the ter-
minal and forget it for five years, that would be a net increase of
approximately $700 per month to you. But we all know this is not
the case. The best experience to date tells us we had better plan
on repairing the LNA once every two years in medium to high lightning
activity areas.0n top of this there will be some minor upkeep in-
volved for the terminal, the two new modulators and the receivers.
The LNA could be a $500 repair once each twenty-four months
and the balance could amount to $600 per year or $50 per month.
Between the two we have around $70 per month.
So here we are adding up what the new terminal will cost us,

on a monthly basis, to provide two channels of service to our 1,000
subscriber system:

l) Bank repayment on $15,000 loan-$300.
2) Monthly maintenance on TVR0, LNA-$70.
3) Payment to Southern Satellite for WTCG-$100.
4) Payment to CBN-$83.00.
That adds up to $553 per month. And what have we missed?
Well, there's the $2,000 we put up ourselves. We could look at

it over the first sixty months ($167. with no interest) or we could
say "That's my investment to obtain the difference between the
$1,000 additional gross income and the present income". In either

C)



case it comes off of the net, which now goes from $447 ($1000
minus $553) to $280. per month.

llot much o{ a return, you suggest, for a $17,000 investment?
You may be right but let's look closely at it ju$ to be sure.

Eelore the rate increase/satellite terminal addition y0u were
grossing $5,500 per month for 1,000 subscribers. Are you nelting
$1540 out of that $5,500 gross? That's what the $280 net figures
out to be; a twenty-eight percent return on the additional gross
income. Remember that net is the amount remaining after all over-
head and costs have been subtracted. That should include your
own salary rf you work in the business because we must assume
that if you didn't work there yourself you would have to be hiring
someone else to get the chores done.

ilow suppose you take your $280 per month net (which is after
al lexpenses and equipment payments)and mult iply i t  by the sixty
month term of your loan obl igat ion. l t  comes to $16,800. In other
words, you and the bank'prof i t ' to just about the same amount
over the term of the loan. They get their money back, with interest,
and you end up netting a like amount after all expenses.

ls it a good deal? lt probably is.
ls five years a safe loan period? By the present satellite technology

it is probably as far down the road as I would personally care to
look. I'd really hate to guess what the rndusky might look like more
than f ive years from now and how the satel l i tes wi l l  f i t  into our
business picture. lt is probably safe to assume they'll be with us
for that long, but how we will be using them five years from now
is anyone's guess.

Gould you go for more than a $1.00 per month rate increase?
There is evidence both ways. Perhaps more important than the
amount of the raise is where you will end up after the raise. lf you
will stil l be at or below the so-called national average of around
$6.30 per month, chances are you could squeeze enough addit ional
to at least get into the $6.30 ballpark. But beyond that point, well,
you iust have to measure the water you swim in to see if it will
handle the extra'heat ' .

There is a reyerse danger that comes with getting the monthly
'basic cable rate' too high. As long as the economy is good, and
people have the money to spend, an extra dollar or two is not watch-
ed very closely.  But suppose we f ind a down turn in the economy
ahead (at some point one is bound to turn up).  That 's when sub-
scribers start assessing their own overhead, looking for ways to
shave a couple of bucks here and there. The last thing you want
to lose is their  basic subscript ion income. l f  $6.50 keeps vir tual ly
everybody on line when times go sour, but $7.50 starts people
thinking about ways to save a few bucks for food and other nec-
essities, I'd hate to be in the boat of having gone too high for the
basic service. Systems such as Gill Cables's San Jose operation
which have manied a movie channel (provided by the cable company)
with a basic service rate to create a monthly basic rate of around
$10.00 per month may wish they had not made the basic service
so complex nor the rate so high if the economy slows down. Systems
that have kept the basic service 's imple'  and have an 'opt ional

extra service'avai lable (such as H80) for a 'premium' pr ice might
be better off in the long run, even if they have to close down their
premium service channel dur ing tough t imes.

So the addition of TVR0 service channels offers both a golden
opportunity to get your antiquated rates back in Ine with the spiral-
ling de-valuation of the dollar, and it presents new challenges. Through
more than 27 years of basic service, basic service is the one cable
commodity that has endured. During good t imes and bad t imes in
the economy. There rs probably a message here; keep the basic
service exciting but shaight forward and simple. Keep it profitable,
not only in good times but plan ahead for the bad times as well.
It 's just good business sense.

SuperTrap
worksbetter!

Gans are Fine. but.".

forLong-Term
PayTVSecurity!

Our unique palented* 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 .

I  A low prof i le  because i t  b lends in  wi th i ts
envi ronment  ( looks l ike the drop cable around i ts
i ns ta l l a t i on ) .

But tfiat's not the whole slory ...
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  job of  e l imi-
nating R-rated audio complaints. And walt unti l you
hear our prices for dual-channel traps!
For  a solut ion to your  Pay-TV secur i ty  problems,  jo 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 |  ret :  lzot ;  469-9400

VITEKELECTRONICS,
tNc.
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m
T-{

(o

* pat No.aoo425r



CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

For high quality CATV products backed by reliable service, order from. . .
COMM.PIEX ELECTRON ICS LTD.

DISTRIBUTORS OF

TELEI{G (Aquariusl . TRIPtE CR0W1{ ELECTROilICS
KAY ELEMETRIC o SADELGO . MICROWAVE FITTER o

PHASECOM o TOMGO. ARUIl{ SYSTEMS. VITEK

""',, 531 5 :T fi $il: i:??J$'L'""J T"1''lt n "o "
**0,*lr'lllilfo rer:ororTfill|lsr *,,,roolTr'i.t','1, rer:rsozrla2lta;ro
Telex: 05-826795 Telex: 06-966599 Teler 04-354878

comm-PLrH
ELECTFIGINICSi LIMITEtrI
An All Canadian Gompany



ffim rf,smrutnD Pnruus
(on state-of-the-art 1977 products)

From America's Oldest CATV Distributor!

THIS MONTH'S SPECIALS
* Matching Transformer model

TV-IF, 16 cents each in lots of * F-59 Fittings. with _ Rin^g' 7.5
100 cents each in lots of1,000

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

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

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

lmpressive quol i ty.  .  .  surpr is ingly low
price. Just $2695 for the most-relioble
unit ovoiloble (ot ony price!).

Ve hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post 16 yeors. Ve l<now whot you
need ond we l<now how to monufocture it. For
reliobili ry ond performonce.
The Veother Scon lll comes complete with Sony
AVC-1400 comero with seoorote mesh vidicon ond
2:1 intedoce sync. IncludesTime, 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  or wri te.

re iEa*lFi iIl
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TRUNK-QUNLITY
LINE EXTENDERS

Vercatile - 14 to 40 dB of galn, with
thetmal orAGC lervel compensadon conlrol

PerformanG€' crltical signal to noise
conlrolled wlth lnter'stage controls

Quality - highest line-cxtender qualltv in
thc lndustry wlth low dlstortlon hybrtdo
for 5O-3OO MHz opcratlon
Advanced - feed foturard deslgn for bcst
clgnal handllng capabtllty ln lndustry

Expandable - bullt-ln sub band fllterc
lor optlonal 5-3O MHz reverce amplifler
operatlon
Convenient'3O or 60 VAC oPeratlon

Seruice - htgh quallty product backed bv
Canadl,an and U.$ (Broadband Englncerlng'
Jupltcr, Fl.) serulce dePots.

TFIIPLE CROWN ELECTRONICS, INC.
\Aif,

95^9 Write or call: 42 Racine Road, Rexdale, Ontario MgW 223 "l.ilt,

wJ 
Telephone (416) 743'1481 
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Atf D oll lY ;7.25(5.50.)
No other tap provides this protection:

o Baked-on, Polyurethane Finish plus a Totally Water Sealed Assembly
o Patented Non-Shearing Center Seizure Mechanism o Modular o 5-300 MHz

o Eye-level Center Seizure Connections I *With a standard irridite finish

A ATV
ARVIN SYSTEMS, lNC. An Arvin industries Subsidiary

P.O. Box 200, Lancaster, Ohio 43130 . 614lT56-9222

LI
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IFYOU
HA/E ANYTHING
TO DO WITH
CABLE
The 1977 CATV & Station
Govera,ge Atlas provides
instant access to the needs
of cable system owners,
operators and affiliated pro-
fessionals who require
authoritative information
on ttre cable industry.
The Atlas contains station
coverage maps indispensable
for applying FCC cable rules,
which are also included.
This is the industry's
only reference work showing
the rel.ationship between TV
station contours and locations
of all cable systems.

copy or this indiaponsabre ""r"".".. Slliii;"";
ONLY t6a. 'o per copy (5 or more ordsred at

one t ime, t6O.OO eech).

't.lerevrsron
IDrgest
1836 Jefferson Place, NW
Washington, D. C. zOOAG
Phone: 2O2-A72-92OO

. 35-Mile & S5-Mile Zone Maps showrng corr
munities with CAW systems underscc)red In .olor.

. Up-Dated Grade B contours.

. Color-Coded Gatefold Map showrnq ocatrons of (1)
MDS Licenseees and CPs and (2) Domestrc Satel lr te
Earth Statrons Lrcensees and CPs.

. Latest amendments and comolete text oi FCC Rules
and Standards for Cable TV

. MDS Directory Contarnrng (1) Alphabetrcal rstrng of
MDS operators. (2) Compilatron oi lrcenses. CPs held
and/or pnmary servrce area In whrch MDS companres
have applred.  {3)  L r i  ensee\ pc '  - r t lees a.d dpolrr  d^t \
a lphabetrcal ly  l rs ted by c i t res and states.  Also nc uded
are .  lannvl  I lUnOe'r .  s la l rnn 1, .  d l .^n\  tdr l f \  p '  ̂ ' ' l
and program categones.

. Television Stations significantly viewed -
county-by-county. state-by state.

. Directory o{ equipment manufacturers.

. CATV Industry Statistics shc,wrng grouh srnce
1952

. Largest Systems and Largest Multiple system
operators.

. Expanded Microwave Section rnc ludrng lrst of
CARS and Business Servtce m ( rt)waves and map .rt

common carrrer mrcralwaves servrng CATV systems

. Directories of significant CATV organizations
NCTA, Regronal and State Assc,cratrons. FCC Cable

W Bureau.

. U. S. Television Stations bv call letters.

. Plus other essenttal (lata.

You MUST have this reference!



SMALL EARTH RECEIVING TERMINAL
ENGINEERING PLANNING GUIDE

INTRODUCTION
With the advent  of  Domest ic  Sate l l i tes,  the

Cable Operator now has the opportunity of im-
por t ing d is tant  s ignals  v ia  Sate l l i te  Relay.  The
major differences in importing these signals are:

. The technology is somewhat new;
o The distances involved are greater;
.  The s ignal  received is  o f  super ior  qual i ty .

At  the present  t ime,  the Sate l l i te  TV s ignals
which are available and of interest to the cable
operator are spl i t  between the delivery of Pay TV
programming and 'open channel '  programming.
The Pay cable programming includes:

1) HBO with two channels operating and a third
reserved

2) Special ized programs on an infrequent and
non-scheduled basis from several new-via-
Satel l i te program production f irms (start ing
th is  fa l l ) .

The'open channel '  programming now available
over the coming 12 months (based upon formal
announcements to  date)  inc l  ude:

3)WTCG channel 17 Atlanta, via Southern Satel-
l i te Systems

4) KTVU channel 2 San Francisco, via Southern
Satel l i te Systems

5)WGN channel  9  Chicago,  v ia  Uni ted Video
6) CBN (WYAH-TV) Vi rgi nia Beach (Norfolk)
7) Network "One" Las Vegas.

prepared by
George A. Bell
Microdyne Corporation
Rockvil le, MD.20850

Other programming sources also available,
but  not  for  CATV dis t r ibut ion at  th is  t ime inc lude
regular NBC and CBS network feeds (approxi-
mately B hours per day), CBC-English and CBC-
French and CBO-Northern via Anik, Spanish Inter-
nat ional  Network (SlN)  wi th  Spanish Language
program feeds to aff i l iated stations. Addit ional
program sources for CATV and non-CATV use

TVRO Planning Guide
The CATV induslry's ul i l izal ion of television-receive-

only ([VRO) terminals has grown measureably since
first CATJ and the industry addressed the subject from
a serious lechnical vein 23 issues ago; in October of
1975.

Our exlensive CATJ coverage has purposeful ly stayed
away from exhaustive malhematical equalions and
formulae as an attempl on our pari to bring the real world
of salel l i les and lransponders down to a level.which lhe
average CATV lechnician, engineer and owner/operaior
could function with. However as with all new lechnologies,
our own sophislication as users has grown and improved
so lhat now i l  appears lhat at least some of the users
are comlorlable wilh relat ively complex path-loss cal.
culat ions, noise temperature versus bandwidth trade
offs and the l ike.

This month we presenl a paper authored by a very
knowledgeable engineer in lhe TVRO arena; Mr. George
Bell  ol Microdyne. George, not unexpectedly, wants
to sel l  Microdyne product. Our interest here is not in
selling product, bui rather in 'selling lechnology'. George
knew lhis going in, as he prepared and revised this
paper for CATJ. We bel ieve he has done an excel lent
job ot wrapping lhe serious business of TVRO terminal
design rnto a palatable, non.commercial message.
And we encourage olhers in this highly competit ive
industry to consider preparing like pieces f or submission
to the induslry's lechnical and operational journal; CATJ.

For through sharing of knowledge al l  of ihe industry
profits, expands and grows on an ever sounder foundalion.
The lruly unself ish are lhose who give of lhemselves
lreely and openly for lhe betterment of a concept or
induslry.
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F
are annouced at a fair ly regular basis, although
their actual start dates and availability is not known
at  th is  t ime.

Not  a l l  o f  the ment ioned s ignals  wi l l  be ap-
pl icable, available, or even of interest to Cable
Operators, but i t  does indicate how widespread
is the proposed use of this new system of dis-
t r ibut ing TV s ignals .

With the December 1976 FCC Declaratory Ruling
under  Repor t  No.  2218 a l lowing antennas smal ler
than 9 meters to be used for Satel l i te Receive
Only Terminals, the Cable Operator has much
more f  lex ib i l i ty  in  the design of  h is  system.

One must be careful in assuming that the smaller
antenna wi l l  resul t  in  a low cost  terminal  or  that
the resul tant  v ideo s ignal - to-noise (S/N)  wi l l  be
satisfactory. Several parameters must be evaluated
in smal l  aper ture terminal  des igns to  determine
the cost tradeoffs versus the desired results.

The purpose of this material is to evaluate these
various parameters for small aperture receive
only  terminals  and prov ide guidel ines for  system
designs.

To ful ly understand the use of Satel l i te Relay
by the Cable Operator for importing distant sig-
nals  we should look at  the var ioUs l inks in  the
signal chain, become famil iar with the terminology
used,  and then examine,  in  more deta i l ,  that  por-
t ion of  the s ignal  chain which wi l l  become par t
of most cable companies, The Receive Only
Terminal.
ORGINATION AND UP LINK

The or ig inat ion of  Sate l l i te  TV s ignals  is  us-
ual ly  in  s tud ios or  var ious fac i l i t ies at  many d i f -
ferent locations. These signals are transmitted
via terrestr ial means (cable or microwave) to up-
l ink sate l l i te  terminals  located at  many d i f ferent
s i tes throughout  the country .  The upl ink terminal
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consists of a large aperture (10 meters or larger)
parabolic antenna which transmits to the satel l i te
in  the 5.9 to  6.4 GHz band us ing wideband FM.
For  wideband v ideo t ransmiss ions,  the upl ink
terminals  t ransmi t  the s ignal  in  a 36 MHz band-
width wi th  suf f  ic ient  power to  fu l ly  saturate the
satel I  i te transponder.
SPACE SEG M ENT (SATELLTTE)

The Space Segment  of  the s ignal  chain con-
sists of a geostationary satel l i te located approxi-
mately 22,300 miles above the equator. This sat-
e l l i te  orb i ts  the ear th at  the same speed as the
earth revolves, so in effect, the satel l i te doesn't
move in relation to the earth's surface (Figure 1).

There are presently two types of satel l i tes in
orbit which are used for TV relay. They are the
Western Union Sate l l i tes and the RCA Sate l l i tes.
While both operate in the same 500 MHz frequency
bands, the Western Union Satel l i tes have twelve
transponders, each 40 MHz wide and each sep-
arated by 40 MHz, while the RCA Satel l i tes have
24 transponders, each 40 MHz wide, but separated
by 20 MHz.  RCA is  ab le to  accompl ish th is  ut -
i l izing frequency re-use or cross polarization.
Basical ly, this consists of 12 transponders vert ical-
ly polarized and 12 horizontal ly polarized with
each adjacent transponder being in the opposite
polarization (Figure 2).

The Satel l i te receives the 6 GHz transmitted
f rom the upl ink terminal ,  t rans lates i t  to  4 GHz
and re-transmits i t  back to the ground in a beam
shaped to cover the geographic area of interest
which,  in  our  case,  is  the Uni ted States.

Since the Satel l i te serves as a transmit and re-
ceive station, i t  must be characterized by a G/T
for  the receive or  up l ink s ide,  and by an EIRP for
the transmit side. This EIRP is normally specif ied
at the saturation point for the transponder power
amplif ier. The EIRP for a typical domestic satel l i te
is 30-36 dBw in the prime coverage area. Contour
maps ca l led "Footpr in ts"  for  re la t ive EIRP of
WESTAR l l  and RCA SATCOM are shown in Fig-
ures 3,4,  and 5.
DOWN LINK OR RECEIVE TERMINAL

The Down Link Terminal is that port ion of the
s ignal  chain which is  o f  impor tance to  the Cable
Operator .  l t  is  th is  par t  o f  the chain,  which the
Cable Operator  can contro l ,  des ign,  and own,
and i t  is  th is  par t  o f  the System wi th which he
must  become in t imate ly  fami l iar .

There are three primary parts to the Receive
Terminal (Figure 6):

r  Antenna
o Low Noise Ampl i f ier
. Receiver

We wi l l  examine each of  these components
ind iv idual ly ,  look at  the d i f ferent  types avai lab le,
and the tradeoffs which can be made.
ANTENNA

As the f i rs t  e lement  in  the receive chain,  the
contributions of the antenna to the overall system
noise temperature and gain are of primary import-
ance. For the purposes of this paper, we wil l  con-
sider antenna sizes of 4.5 meters (14.8 feet), 5
meters (16.4 feet), and 6 meters (19.7 feet)of the
parabolic type, and 4.3 meters (14 feet) conical
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horn antenna, because these are the stock sizes
available and those which are acceptable by the
FCC.

PARABOLIC ANTENNA (Figure 7)
Uti l izes two different types of feed system.
Prime Focus

The Prime Focus Feed antenna uses a feed
element located at the apex or focal point of the
dish to extract the RF energy. There are two types
of prime focus feeds.

(a) The button hook feed which uses a section
of curved waveguide to receive the RF energy
at the apex and then couple i t  back to the
ver tex of  the d ish.

(b) The feed located at the apex, mounted on
st ruts  or  suppor t ing members.

The Pr ime Focus Feed exhib i ts  excel lent  s ide
lobe performance, but usually has lower gain
due to losses in  waveguide runs to  the low noise
amplif ier-type (a). Type (b) overcomes this loss
by locating the LNA at the vertex but this offers
some d isadvantage when changing or  a l ign ing
polarization.
Cassegrain Feed (Figure 7)

The Cassegrain Feed uses a hyperbola subre-
f lector mounted at the apex of the antenna to
reflect the RF energy to a feed horn located at
the ver tex of  the d ish.  This  type of  feed usual ly
provides more gain, easier polarization al ignment
and change,  but  normal ly  has poorer  s ide lobe
performance.

CONICAL HORN (Figure 8)
The conica l  horn antenna is  a type of  antenna

used frequently in terrestrial microwave systems.
It is in reali ty a small segment of a large para-
bola which,  because of  i ts  un ique design,  ex-
h ib i ts  super ior  s ide lobe character is t ics  to  the
parabola, excellent gain characterist ics, and ex-
tremely low noise temperatures.
LOW NOrSE AMPLtFtER (LNA)

The LNA is perhaps the singular most important
element in the Receive Terminal. As the f irst active
component in the system, its design and character-
ist ics can change overal l  system performance
more than any other .  These ampl i f  iers '  no ise per-
formance is  speci f  ied in  degrees Kelv in  (oK)  and
for those famil iar with working with noise f igures,
the char ts  shown in  F igure 9 a l low for  the con-
vers ion f rom oK to NF.

There are two basic types of LNA used.
Parametric Ampli l iers 45-1 20" K

A parametric amplifier makes use of the negative
resistance characterist ics of varactor diodes to
achieve h igh gain and ext remely low noise temp-
eratures. These amplifiers are normally expensive
and,  for  the very low temperature uni ts ,  qu i te
bulky.
Gallium Arsenide Field Effect Transistor Amplifiers

(GaAsFets) 90-300oK
The GaAsFet  ampl i f ier  usual ly  consis ts  of  a

low noise GaAsFet  input  ampl i f ier  fo l lowed by a
transistorized amplifier to achieve low noise tem-
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Boslc Recelve Only Vldeo Eorth Stot lon Block Dlogrom

Pr imory  V ideo

Bock-up Video

Pr imory  Aud io

Bock-up Aud io

Redundont Recelve Only Vldeo Eorth Stot lon Block Dlogrom

Figure f Block Dlogrom of Recelve Only Vldeo Termlnol.

t
i
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peratures and high gain. This product area has
seen signif icant technology advances in the past
year which have improved the noise temperatures
of  these uni ts  whi le  lower ing the i r  pr ice.
VIDEO RECEIVER

The video receiver in the system selects the
desi red satel I ite transponder, provides atten uat ion

PARABOLOIDAL
WITH FEED AT FOCAL POINT

FEED HORN AT FOCUS
PARABOTOIDAL
REFTECTOR

CASSEGRAIN

FEED HORN SUBREFTECTOR

\
COMMON FOCAT POINT

PARABOLOIDAI.
REFI-ECTOR

Figure 7

and iso lat ion for  unwanted s ignals ,  down con-
verts the signal, extracts audio and video infor-
mation, processes it  and provides the base band
(v ideo and audio,  or ,  composi te)  inputs to  the
cable head end equipment .

With the recent availability of so many different
signals from the satel l i tes, there has been a
change in philosophy in regard to receiving equip-
ment. Some manufacturers are now offering a
mix of low cost dedicated receivers and frequency
agile receivers which results in a lower cost sys-
tem for  mul t ip le  channels .

Whatever the type of receiver used, i t  should
exhib i t  the fo l  lowi  ng character is t ics :

(a) Reliabi l i ty
(b) Modular construction for ease of main-

tenance

Conlcol Horn Anfenno

Figure 8
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10 .148
15 .220
20 .291
25 .360
30 .429
35 .496
40 .563
45 .628
50 .693
55 .757
60 .819
65 .881
70 .942
75 1.002
80 1.061
85 1.120
90 1.177
95 1.234

100 1.291
105 1.346
110 1.401
115 1.455
120 1.508
125 1.561
130  1 .613
135 1.665
140 1.716
145 1.766
150 1.816
155 1.865
160 1.913
165 1.962
170 2.009

175 2.056
180 2.103
185 2.149
190 2.194
195 2.239
200 2.284
205 2.328
210 2.372
215 2.415
220 2.458
225 2.501
230 2.549
235 2.584
240 2.626
245 2.666
250 2.707
255 2.747
260 2.787
265 2.826
270 2.865
275 2.904
280 2.942
285 2.980
290 3.018
295 3.055
300 3.092
305 3.129
310 3.165
315 3.201
320 3.237
325 3.273
330 3.308
335 3.343

340 3.378
345 3.4'12
350 3.446
355 3.480
360 3.513
365 3.547
370 3.580
375 3.613
380 3.645
38s 3.678
390 3.710
395 3.742
400 3.773
405 3.805
410 3.836
415 3.867
420 3.897
425 3.928
430 3.958
43s 3.988
440 4.018
445 4.048
450 4.077
455 4.107
460 4.136
465 4.165
470 4.193
475 4.222
480 4.250
485 4.278
490 4.306
495 4.334
500 4.362

Figure 9
tow NotsE ArnPuFtER
CONVERSION CHART

NOISE TEMPERATURE IN DEGREES KETVIN TO NOISE FIGURE IN dB

CONVERTING NF TO TOK

F d B  : t 0 l o g  (  |

F d s

T : 2 9 0  ( r O  l O  - t )

Exomple:  7 dB noise f igure :  ToK

T :  2901t00 '7 - t ;

T :  l 1 6 3 ' K

Eromple:  t35oK FET Ampl i f ier  :  NF dB

FdB: l0 los ( I  +; ;*  )

t t ( r t )  :  l '66 dB

or alternate satel l  i tes.
To overcome this problem, some manufacturers

have developed threshold extension techniques
to lower the threshold in their receivers by several
dB (see Figure 11), and offer this as an 6ption at
an increlqe in price ranging from $500 td $2,OOO
per unit.  These techniques are usually in the form
of extra modules which uti l ize phas6 lock loops,
bandwidth shrinkage or tracking f i l ters to hc-
complish their task. All  of these systems work
and offer not only more system operating margins,
but  a lso an increase in  system complex i tyand
perhaps a decrease in equipment rel iabi l i ty.

(One manufacturer offers an FM threshold of
less than 8 dB C/N as a standard at no addit ional
cost by using a patented technique which has
been in use by this manufacturer in all of its equip-
ment supplied to earth stations for video re-
ception.)

*#)

(c) High quali ty video characterist ics
(d) Low threshold performance.

Most receivers being offered today can provide
items a, b, and c above, but some receivers have
problems with i tem d which, in large aperture
syste_ms where they operate at high C/N ratios,
is not important. However, in small aperture sys-
tems where we operate at lower C/N ratios, we
need as many system margins as we can get.
For this reason, the threshold characterist ics of
the receiver used are important.

The nominal threshold point of an FM receiver
with a 30-36 MHz lF bandwidth is approximately
10-11 dB C/N (see Figure 10). As we wii l  see in
our system calculations, this is f ine in some lo-
cations on the primary satel l i te but doesn't pro.
vide suff icient margin in other locations where
we have a lower signal from the prime satel l i te
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Typicol  Threshold
Performonce
lF Bondwidth -3 dB 30 MHz
P-P Deviot ion 22 MHz
No Threshold Exlension
Techniques

At any rate, one must be careful not to be mis-
led when we talk about threshold performance.
Although it  has been demonstrated by several
suppliers that the static threshold can be extended
to 6 dB C/N or lower, because of the type of signal
we are concerned with receiving, we must be
aware of  a  phenomena cal led " impulse noise" .
This  consis ts  of  b lack and whi te  "spark les"  on
the video picture and occurs between 8 and 9 dB
C/N regardless of what the threshold extension
characteristics of the FM receiver are, and be-
tween 11 and 12 dB C/N wi th  a receiver  threshold
of 10 dB C/N. The degree of annoyance from im-
pulse noise is a function of C/N after the onset
and certainly a receiver with threshold perfor-
mance of  6  dB wi l l  prov ide a less object ionable
picture than one that thresholds at say 8 dB C/N,
but  is  th is  the type of  p ic ture you want  to  del iver
on your system? ldeally, you should be able to
deliver a noise-free picture under al l  operating
condi t ions.  l f  you can ' t ,  then the overa l l  system
design is  def ic ient .

SYSTEM DESIG N CONSIDERATIONS
The mystery of  sate l l i te  communicat ions is

decreased by relating it to well-established micro-
wave radio engineer ing pr inc ip les.  Antenna gain,
path losses, transmitted power, and other trans-
mission parameters are directly related to ex-
perience gained in point-to-point terrestr ial micro-
wave radio.

I 1 OO; TVR
s/N 049
s/N vs cA/
30 MH BW

I
I

I
I

Corr ier- to-NoiseRot io dB

Figure 10.

THRESHOLD >8 dB
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The microwave signals on the down l ink from
the Sate l l i te  are much lower than normal ly  ex-
perienced in terrestr ial systems. To overcome
the noise problems associated with the reception
of  low noise s ignals ,  h igh gain antennas,  and low
noise ampl i f  iers  are used.

Because the sate l l i te  re lay l ink f rom the up-
l ink t ransmi t ter  to  the downl ink receiver  is  a  cas-
cade system, we must  consider  the noise contr i -
butions of the up l ink, and because we use a shar-
ed frequency band with other satel l i tes and ter-
rest r ia l  microwave,  we must  consider  the noise
contributed by interferring sources.

We must  a lso consider ,  in  our  des ign,  those
contributions to system performance degradation
which are random, cycl ic and beyond the control
of the operator. These include:

o Atmospheric Absorption
.  Rain At tenuat ion
. Pointing Errors
o Sate l l i te  Posi t ional  Movement
. System Degradation
o Polarization Losses.
F inal ly ,  the design must  a lso consider  what

per formance wi l l  be obta ined in  the event  the
alternate satel l i te has to be used. l f ,  for example,
the RCA F2 Bird fai ls, then the operator may be
forced to  move h is  antenna to the F1 Bi rd which
has a d i f ferent  EIRP contour .  l f  h is  system is  not
adequate ly  des igned,  he and h is  customers wi l l
suf fer  the loss.

Several steps are necessary in the design of a
small aperture earth station for the reception of
TV s ignals ,  and we wi l l  do a t r ia l  des ign to  id-

ent i fy  the s teps.
Step 1 - Frequency Coordination

Before we go to the trouble of doing our system
analys is ,  the f i rs t  th ing we must  do is  obta in a
f requency coord inat ion s tudy to  determine the
fo l lowing:

(a) Can our selected or alternate sites be fre-
quency co-ordinated for a TVRO Terminal
i n  t he  3 .7 lo  4 .2GHz  Band?

(b) l f  so, what kind and what size of antenna
can we use, i .e. 10 meter, 6 meter, 5 meter,
4.5 meter  or  conica l  horn?

Once we completed step one, we have establish-
ed one e lement  in  our  Receive Terminal .
Step 2- Design Objectives

Now, we must  speci fy  our  des ign object ives.
These inc lude:
(a) Which satel l i te do we intend to use and

transponder (program)do we wish to receive?
(b) What video signal-to-noise ratio is desired?
(c) Do we wish to receive more than one video

signal  s i  mu l taneously?
(d) Do we want system redundancy and if  so,

do we want automatic switchover?
Once these parameters are defined, we are

ready to start our system analysis.
As in any system design, certain established

mathematical models have been developed to
perform a system analysis. l t  is not the intent of
this paper to show the derivation of these equa-
t ions as they are handled in other readily available
literature for those who wish to investigate further.
For  our  purposes,  we wi l l  make use of  the fo l low-
ing technica l  analys is  for  Or lando,  F lor ida.

t

SUMMARY SHEET
TECHNICAL ANALYSIS OF SMALL APERATURE
TELEVISION RECEIVE ONLY EARTH STATION

Customer: Demonslrat ion

Site Location: ORLANDO. FLORIDA;28.53 "N. Lat. qLgZ.W. Long.
Pr imary  Sate l l i te :  RCA Satcom F2 119"W.  Long.

Look Angtes 238.22 oAZ gzJlg.EL

Alternate Satel l i te: RCA Satcom F1 135.8 W. Long.
Look AnglesElJlll "AZ 22.74.EL

Antenna: RF SYSTEM 6 METER Gain 45.S dB at 4 GHz
Antenna Noise Temperature (Primary Satel l i te): 28 .K at 37.19 "EL

Anlenna Noise Temperature (Alternate Satel l i te): 37.5 .K at 22.14 .EL

LNA.@lLl i l ;  Noise Temp. 12_0 "K; Gain 50 dB

Receiver: Microdyne Corpor
No ise  Tempera ture :  2610.K;  lF  No ise  BW:  30  MHz;  FM Thresho ld :  9 .0  dB
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Performance Data

Pr imary  Sate l l i te Alternate Satel l i te

Transponder

E I R P  d B m

Nominal Performance

C/N dB

dB Above FM Thresho ld

S iN V ideo dB

S/N Aud io  dB

Worst Case Perf ormance

C/N dB

dB Above FM Thresho ld

S/N V ideo dB

S/N Aud io  dB

6

31.5

1 1 . 9 6

3.96

49.44

49.81

10.55

2.55

48.03

48.40

8.20.24
35.0

14.46
6.46
51 .94
52.32

13.31
5.31
50.79
51 .16

6

30.7

10.85

2.85

48.33

48.70

9.38

1.38

46.86

47.23

8.20-24
32.2

12.07
4.07
49.55
49.93

't0.67

2.67
48.15
48.53

I
I

SYSTEM CALCULATIONS:

r'J\A * ,^ Tngx'.
(a) Tsyst oK = Ta + T?""0 (ufeed, (\rLNA)

Ta : 28.0 oK (antenna noise temperature in degrees Kelvin)

TtttR : 120 "K (LNA noise temperature in degrees Kelvin)

TRcvr :  2610"K (receiver noise temperature in degrees Kelvin)

G feed : .98 (VSWR losses of feed to LNA coupling)

GLNA = 100'000 (gain of LNA 50 dB)

rsyst .K = 28 * i# * "effi :150.48.K

(b) G/T dB/'K = G a 10 log (Tsrs1 );  (system f igure of merit)

G a : 45.5 dB @ 4.0 GHz (gain of antenna)

Tsys t  =  150.48  "K ;  t0  log  Tsys t  :21 .77  dB

G/T dB/'K : 45.5 - 21.77 :23.73 dB/'K

(c )C/TdBw/ 'K  :  E IRP -  L  +  G iT

L p : 196.09 dB (Free space path loss at 4 GHz)

EIRP :  31 .5  dB =  ou tpu t  f  rom sa te l l i te  in  dBw -  ob ta ined
from footorints

G/T : 23.73 dB/'K

Cff dBw/"K : 31.5 - 196.09 + 23.73: -140.86 dBw/'K

(d) Down Link Carrier-to-Noise (Nominal)

C / N d : C / T - J - B

Cff = -140.86 dBw/'K J :  -228.6 dB (Boltzmann's
constant)

lF BW : 30 M Hz; B : 1O log ( lF BW) : 74.77 dB Hz

C/N d : 
-140.86 + 228.6 - 74.77 : 12.97d8

(e) Up Link Carrier-to-Noise

C / N  
u  

: G f f r " t  - L  
u  

- L m u  - J  - B +  E l R P e s

G/Tss1 = -6 dB/ 'K ( inc ludes 2 dB end of  l i fe  margin,  RCA
data)

L u = Path Loss : 200.15 dB @ 6.258 GHz, averaged for
Atlanta and New York

J : -228.6 dB (Boltzmann's constant)

lF BW : 30 MHz; B = 74.77 dB Hz

EIRP :  83 dBw

Lmu = Miscellaneous Losses : 1.2 dB worst case (RCA data)
Atmospher ic  Absorpt ion :0.2 dB
Point ing Loss
Rain Attenuation
Polarization Loss

= 0.2 dB
:  0.7 dB
= 0.1 dB

TZ
C/N u : -O - 200.15 - 1.2 + 228.6 - 74.77 + 83 = 29.48d8

(f ) Carrier to Interf erence:
C/l (total) = C/l adiacent sat E C/l (terrestrial E C/l (internal)
C/l internal : 26.0 dB FCC data document
c/l adlacent sat = 21.9 6g -J- FCC 6'1 169-43700
C/l terrestrial = 25.0 dB Terrestrial Frequency Co-Ordination
C/l (total) = 21.9 E 25.0 E 26.0 : 19.17 dB

(g) Ef f ective Carrier-to-Noise at TVRO (Nominal)
C /N"11  :C /Nd  E  C /Nu  E  C / l ( t o ta l )

C / N d  : 1 2 . 9 7 d B

C/Nu  :29 .48d8

C/ l  ( to ta l )  :  19.17 dB

C/Nef f  :  12.97 E 29.48 E 19.17 :  11.96dB(which is

3.96 dB above Rcvr FM threshold)

E denotes power addition

(h)  Video Signal - to-Noise (Nominal )

ffi,*.,nn,ed) 
: c/Neff * 20 tos # 

. ro roc ;ft
* 1 0 l o g 6 + E W

C/N s f  f  =  11 .96  dB

A F = Peak Deviat ion : 10.75 MHz

Fvm : ToP Video Baseband : 4.2MHz

I
I)
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B :  lF Noise Bandwidth :  30 MHz

EW :  Emphasis and Weight ing lmprovement  :  13 dB

,hg :  11.96d8 + 37.48( for30 MHz3dB tF BW) :  49.44d8Nrms

s ^ ^
#  = -  d B  + 3 8 . 7 2 ( f o r 3 6 M H z 3 d B l F B W )  : _ d B
r\ rms

(i) S/N (Audio Unweighted) :

c/Nerr + B + 10,on.,o./=A!- ' \  *,
F;aF * ,  l - 'o

>C : Deviat ion of Carrier :  '6 MHz

A Fr.:  Devial ion of Subcarrier :  75 kHz

Fn :  Top Aud io  Baseband =  15  kHz

Fsc : Subcarrier Frequency 6.8 MHz

EA :  Emphas is  lmProvement  :  13 .2  dB

C/N s11 =  11 .96  dB

B :  10 log  ( lF  BW) :74 .77  dBHz

f  o r  6 .8  MHz Subcar r ie r :
S /N (aud io )  =  11 .96  +  74 .77  -  50 .12  *  13 .2 :49 .81  dB

f or 6.2 MHz Subcarrier:

S /N (aud io )  = -+-  -49 .32+ 13 .2  : -dB

(j) In the event that the TVRO at QlL4!QO, FL. is subjected
to the fol lowing worst case misiel lan6i ls down l ink losses
averaged as shown, the resultant C/N, video and audio S/N
ra t ios  w i l l  be  as  ind ica ted  fo r  the  ca lcu la led  t ransoonder :

Miscellaneous Dorvn Link Losses Nominal Random
Sate l l i te  E IRP Var ia t ion  (da i ty )  0 .15  dB
Atmospher ic  Absorp t ion  O.1O dB O. lO
Polarization Losses
Rain  At tenuat ion

(average cl imate)
Po in t ing  Er ror
Antenna Ga in  ( f  rom nomina l )
LNA due to  use  o f  typ .  spec .
LNA long term degradation
Sate l l i te  long  te rm EIRP
degradation

0 .10  0 .10
0.50

0.30

;

0.40
0.20

0.40

I
I
I-,

0.90d8 R.S.S. :  0.81
(Root  Sum
Square)

Total Misc. Down Link Losses : 0.90 + 0.g1 : 1.71 dB'LNA used with Noise Temperature specif ied as maxrmum."There  is  no  ev idence a t  p resent  t ime to  ind ica te  tha t
GaAs FET LNA's  degrade.  Th is  i s  a lso  a  mainrenance
manageable i tem since user can replace or repair LNA
if noise lemperature degrades.

C/N6 g f ( \NC)  -  C /N6 -1 .71  =  11 .26d8

C/Ns1y (WC) = C/N d(WC) E C/Nu t+t C/l

:  11 .26  t+ t  29 .48  F  19 .17  =  10 .55  dB

lwhlch is 255 dB above

receiver FM threshold)

Video SNR (Worst Cast) per para. h 48.09 dB

Audio SNR (Worst Case) per para. i  48.40 dB

L-
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(k) For the other transponders of interest, the fol lowing
performance is presented for the indicated cases.

( i)  Transponder No. 8,20,24 EtRp 35.0 dBw
EIRP d i f fe rence f rom ca lcu la ted  t ransponder  *3 .50  dB

Nominal Performance

C/N "11 14.46 dB (which is 6.46 dB above receiver FM
threshold)

S/N (video) 51.94 dB
S/N (audio) 52.32d8

Worst case as per paragraph ( i)

C/N g11 WC) 13.31 dB (which is 5.3i dB above receiver FM
thresho ld)

S/N (video) 50.79 dB
S/N (aud io)  51 .16  dB

MISCELLANEOUS LOSSES
Other losses or system degradations that must

be considered are the effects of atmospheric
absorpt ions,  ra in  at tenuat ion (up l ink and down
link), earth station pointing error, spacecraft motion,
and system degradation. The combined effects
of  these i tems,  i f  a l l  occur  s imul taneously ,  could
contribute from 1-2 dB of degradation to the sys-
tem C/N. Therefore, i t  is important to know the
threshold characterist ics of the video receiver
used so that  suf f  ic ient  marg ins can be designed
into the system to prevent operation at or below
threshold in the worst case. The majority of video
receivers have FM thresholds of 8 to 11 dB C/N.

..BROWN'S MINI-MIZER ELIMINATED
POWER SURGE OUTAGES. . ."
"TV Signal Service f irst instal led the grown
Mini-Mizer in March 1974 al al l  plant power supply
locations where l ine surges and l ightning surgei
caused unexpected service outages. The Mini_Mizer
has cured out outage problems; we no longer reset
breakers and change fuses during storms. We
recommend the  Min i -Mizer .  .  . "

T. C. Masters
TV Signal Service
Mena, Arkansas

Are you still experiencing plant or headend oulages because ol unconkolled porer
line surges or lightning strikes? For hundreds of CATII sptems, this is a problem of
the past. There is a full line of Brown Eleckonics Mini.llizen (patented circuit|
available for all plant and headend application. Call or write for complete
information.

BROWN ELECTRONICS
lflemusnoad larDourullle,llGnluclyf0906

00015f0-5231

(n
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L N A T e m p  " K G/T lmprovement
\ io-o
N r m s

lmprovemenl

Price Increase
Cver  120 'K  Un i t

90'K GaAsFet, or
90'K ParamP
80"K ParamP
75'K ParamP
60 'K ParamP
45'K Paramp

1 d B
1.4't  dB
1.63  dB
2.36 dB
3.25 dB

1 d B
1 . 4 1  d B
1 . 6 3  d B
2.36 dB
3.25 dB

5- 6 K
B.9K

10-1 1 K
1 2-13K
14-1  5K
" t7 -1BK

LOW NOISE AMPLIFIER COMPARISON
Rel :  120 'K  GaAsFet

From our calculations, i t  is evident that there
are several variables to be considered. One over
which we have control is the selection of the LNA.
Figure 12 shows the improvements avai lab le
us ing d i f ferent  LNA's and approx imate costs .
Figure 13 shows the improvements available with
d i f ferent  antenna and the approx imate costs .
CONCLUSIONS

the soeci f icat ions and def in i t ions he obta ins
from the hardware manufacturers.

3. Before he starts, he must determine from a
f requency coord inat ion s tudy whether  he can,
in  fact ,  insta l l  an ear th s tat ion at  h is  locat ion,
and if  so, what his options are in antenna selec-
t i on .

4.  Wi th h is  system design,  he must  ensure that
he has suf f ic ient  marg in so that  he can meet
his objectives (even under worst case con-
d i t ions) ,  and del iver  a  qual i ty  s ignal  to  h is  sub-
scr ibers i .e .  someth ing bet ter  than the 36 dB
minimum S/N speci f  ied bY the FCC.

5.  Because of  the re la t ive s impl ic i ty  o f  an ear th
station, there is no reason that a system op-
erator has to buy a turnkey system. He can
shop around for  best  p ieces for  antenna,  LNA
and receivers and do his own system inte-
gration and instruction and save himself several
thousand dol lars .

6.  System design ca lcu lat ions to  be used as
technical showings for FCC fi l ing and selection
of system hardware are available free of charge
from several sources.

1 .  l t  i s  no t  d i f f  i cu l t ,  no r  i s  i t  a  b lack
a sate l l i te  TV receive terminal ,
technology and requi rements are

ar t  to  des ign
i f  the terms,
known.
understands2.  The designer  must  make sure he

Figure  13 .

Antenna D ia  &  Type 3a in  Increase S^-.
Nrrr'.

(Approximate)

l os t  Inc rease
)ver  4 .5  Meter

ANTENNA COMPARISON
Ref:4.5 Meter Parabola

.  Th is  improvement  i s  a  f  unc t ion  o f  lower  an tenna no ise

4.3  Meter  Con ica l  Horn
6 Meter Parabola
8 Meter Parabola
10 Meter  Parabo la

2 d B
4 d B
8 d B

1 . 5  d B  '

2 d B
4  d B
8 d B

4 .5K
2- 5K

15-20K
30-40K

( e l l l p E t d l u l E  d l l u  J u P c r  r v r  o r w s  r v u e  y v l

t ing  in  a  lower  C/N i  ( to ta l )
"  Th is  improvement  i s  approx imate  on ly  as  ac tua l  num-

ber  i s  a lso  a  f  unc t ion  o f  an tenna no ise  tempera ture

o
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Mid State's
features

THE PRICE ISRIGHT
LM-l3 Signal Level Meter
of a mid-price instrument

equipment Prices.

brings you the
at installers

SPECIFICATIONS
Frequency Range Channe ls  2 -13  s tandard
Measurement Range -30 dBmV to +30 dBmV
Level Accuracy i1 dB
Temperature Accuracy !1.5 dB from 0 to 120'F.
Power Requirements 10 AA cel l  batteries

Rechargeable Batteries
Charger Adapter
Channel Modif icat ions

o Easy lo Use

174 S.FIFIST AVE.
EIEECH GRC]VE.IN. 46107

317-787 -g,4e.6

3"H x 7-1 /2"W x 7-11 /32" D
4 pounds
$225

OPTIONS
$30
$27
$15
Consult Factory

o Rugged

Size
Weight
Price

13th Channel

o Accunte . Flexlble

M,o
Sto"=
Co**uNtcATtoNs. tNc.



DOTAN ON RADIATION
By Temorizing The Anderson, Indiono
System For A Couple Of Doys We All
Leorned More About Sign ol Leokoge

What To Do?
The FCC's ru les on radiat ion

appear  c lear  enough;  they have
set  out  a  set  o f  numbers in  sec-
t ion 76.605 and the numbers
te l l  us how much radiated or
leaked cable TV serv ice s ignal
we are permitted. But unfor-
tunate ly  the FCC's ru les don ' t
te l l  us how to go about  measur-
ing the " levels"  present ,  which
i f  you have never  been through
the exper ience.  .  . is .  .  .qu i te  an
exper ience.

Where exactly should the
emphasis  be? On measur ing
the levels  found? Or locat ing
the source of  the radiat ion? Or
f  ix ing the radiat ion?

The FCC's ru les say we
measure (us ing a d ipo le et  a l )
at ten feet separation from our
l ines.  How impor tant  is  a  foot
or two?

The FCC's rules say we are
to use a resonant dipole antenna
at the frequency we are monitor-
ing.  ls  the d ipo le length cr i t ica l?
What happens if we are adjusted
for  say TV channel  10 wi th  the
dipole but measuring on channel
8 ,  o r  12?

Suppose we are monitoring
with an FM receiver, for an FM
signal source. ls narrow-band

( i .e .  h igher  se lect iv i ty)  FM re-
ceiving equipment better than. . .
s a y .  .  . w i d e b a n d ?  D o e s  t h e
narrower bandwidth affect the
sensi t iv i ty  o f  the moni tor ing
system? l f  so,  how much?

Suppose you elect to use a
portable TV receiver and a di-
po le.  How does th is  "system"
compare with say a spectrum
analyzer  and d ipo le? Or wi th
a tone modulated system such
as the Cuckoo? ls a field strength
meter  p lus a d ipo le a su i tab le
moni tor ing package?

From the practical side of
radiat ion test ing,  is  a  regular
and rout ine maintenance pro-
gram (such as patro l ing a l l  o f
the cabled streets on a set
schedule and pattern) worth-
whi le? Or is  i t  s imply  a waste
of  va luable t ime?

And.  .  .how much d i f ference
does the selection of a measure-
ment frequency make? To make
any t ime at  a l l  in  pat ro l l ing you
obviously need to set your mon-
itoring receiver system (whether
TV receiver or FM receiver or
SLM) up on some par t icu lar
frequency. After you dis-card
certain frequencies because of
of f -a i r  s ignals  around,  are you
bet ter  o f f  se lect ing a (1)  low
band channel or frequency, (2)

a mid-band channel or frequency,
or  (3)  a  h igh band channel  or
f requency? Does i t  make any
dif ference, i  n monitori ng-system
sensi t iv i ty  which you se lect?
Are you more apt, for example,
to catch leaks on high band than
say at low band? Or is i t  the
other  way around?

Because of Mid State's in-
vo lvement  in  the manufacture
of  a  rad iat ion detect ion system
(which one we' l l  leave you to
f igure out  on your  own!)  we
regulari ly hear these and dozens
of  addi t ional  quest ions on a
da i l y  bas i s .  Ge t t i ng  the  an -
swers seemed simple enough. . .
pack up the gear and go out
into a real-world cable system
and check out  the procedures
most systems seem to be using.
I  e lected to  "v is i t "  Genera l
Elect r ic  Cablev is ion in  Ander-
son,  Ind iana pr imar i ly  because
it was a fair ly short drive from
Beech Grove and I'd had enough
of  long d is tance t ravel ing for
awhile. What we learned there
is  the "meat"  o f  th is  repor t .
Don' t  expect  f  u l l  answers to  a l l
quest ions;  one of  the th ings I
learned was that many of the
answers are not  s imple to  f ind.
But i t  is a start and through
CATJ we can perhaps coax

a
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JUST A LOOSE FITTING is of len the cause of your problems. Radial ion check
reveals where f i t t ings are loose (thereby causing radiat ion hot spol).  Just t ighten
it up and be on your way!

of feet. l t  is therefore easier to
star t  o f f  wi th  a modi f icat ion
of  th is  formula;  one that  g ives
us an answer in  inches.  That
saves on wear and tear for the
fraction conversion. And that is:

Length in inches : 5904 x .95
f requency in  MHz

So  le t ' s  compu te  fo r  ou r
lowest frequency CATV channel;
two.

5904 x .95- f f i -

Which comes out  to  a d ipo le
leng th  o f  101 .53  i nches .  Re-
member th is  is  the to ta l  length
of  the d ipo le,  f rom t ip  through
center  to  other  t ip .  l f  you are
measur ing f rom the edge of  the
center transformer/f itting mount-
ing box outward,  the length is
50% (c lose enough for  now)
of 101.53 or 50.75 inches (round-
ed  o f f )  pe r  s ide  o r  wh ip -ex -
tens ion.

For  th is  exerc ise so much
for  the moni tor ing or  test  an-
tenna: the basic  75 ohm balanc-
ed feed dipole. Except to note
that i f  you are constructing your
own test dipole (see CATJ for
December 1976,  page 40 for
fu l l  do- i t -yoursel f  inst ruct ions)
you wil l  need a balanced (that 's
the dipole)to un-balanced (that 's
the  75  ohm down l i ne )  t rans -

' f o rmer .
What  about  th is  "microvol ts-

per-meter" business? Let's get
around the problem with another
formula;one that  te l ls  you how
to convert "20 microvolts per
meter" to microvolts on a CATV
signal  level  meter .

Microvolts per meter : .021 x
F x voltage
or, simply .021 F (V).
Therefore, to get the voltage

we mul t ip ly  .02 '1 t imes the f re-
quency (F), or 211.25; which is
4.436 and then d iv ide that  in to
20 to get our answer (20 divided
by 4.436 : 4.5 microvolts per
meter).

Now let 's have one last f l ing
at math and convert the micro-
vo l ts  we have in to dBmV s ince
that is more convenient for the
wor ld  we funct ion in .

dBmV :  20 log (mi l l ivo l ts)
O f ,
for  our  channel  13 example

(that 's coax as in persuade not
coax as in coax-ial cable!)others
to share the i r  exper iences wi th
the industry .

Now I get out into systems
fairly often, to do system proofs,
check out headends and to test
our  new product ion ideas.  But
you do forget that there is
noth ing s imple about  the CATV
business when you spend too
much t ime behind a desk.  For
example.  .  . the shor t  t r ip  turned
into a long t r ip  because (1)  i t
rained the f irst day, and (2) the
t ruck  b lew  a  rad ia to r .  OK. . .
we're not sissies, we can walk
around in the rain. Have you
ever wandered up and down
streets and al leyways in the
middle of a l ightning storm with
a  b ig  a lum inum d ipo le  he ld
above your head?

Better a live sissy than a dead
dumby.  .  .we packed i t  up and
wai ted a week to  t ry  again.
This  t ime we got  fa i r ly  wel l  in to
the project before the truck blew
up again.  ( l 'd  l ike to  say some-
th ing nasty  about  GE's t rucks
but they are a customer of mine
and i t  might  be taken the wrong
way!)

Doing lt  At Last
Enough of the fun and games;

sooner or later we al l  have to
buckle down and go to work.
Now what is it we are supposed
to measure? Well.  the FCC sets
it al l  out and if  you are not much
for math formulae just skip over
the next  paragraph re- jo in ing
us again down about  12 inches
or  so:

Point One: The radiation level
l imi t  is  20 micro-
volts per meter at
a d is tance of  10
feet.

This does not mean micro-
volts as read on your meter. The
meter here is the metric meter.
First we have to construct or
ca lcu late a d ipo le antenna.  To
do th is  we star t  out  wi th  the
formula for  a  d ipo le (ha l f  wave-
length antenna)  in  f ree space:

Length in feet : 492
frequency in  MHz

Now unfortunately this for-
mula ignores the d iameter  or
size of the material out of which
you construct  the d ipo le.  S ince
we are supposed to be making
an exact or precision measure-
ment, i t  pays to adapt this for-
mu la  to  the  r i gh t  co r rec t i on
factor  which wi l l  a l low for  the
diameter of the metal l ic port ion
of  the d ipo le.  And that  is :

Length in feet : 492 x K
f  req  uency  i n  M  Hz
K is the correction factor,

typ ica l ly  less than the whole
number "1" .  In  fact  the smal ler
the d iameter  of  the mater ia l  the
smal ler  K becomes.  For  a d i -
po le such as the RD-1 the "K"
factor" is .95. So therefore the
equat ion becomes:

'Length 
in feet :492 x .95

f requency in  MHz
U n l e s s  t h e  m u l t i p l i c a t i o n

and the division come out exact-
ly  on a whole number for  an
exact  number of  feet ,  we wi l l
end up with a fractional port ion26



we have 4.5 microvolts which
is the same as .0045
mi l l ivo l ts  so
dBmV :  20 log (x) .0045,  and
d B m V :  - 4 7  d B m V .
Now lel 's have one last f l ing

at math and convert the micro-
volts we have laboriously con-
st ructed in to dBmV s ince that
is  the more convenient  wor ld
for  us to  funct ion in :

dBmV:20 log (mi  l l ivo l ts)
OT,
for  our  channel  13 example
we have 4.436 microvol ts
which is the same as .004436
mi l l i vo l t s  so
dBmV:20 log (x) .00444,  and
dBmV: -47.060.
When you get al l  done with

th is  nonsense you have a tab le;
one that  te l ls  you how b ig a
signal can be, at a specif ic fre-
quency as received on a re-
sonant  (or  cut  to  length)  d ipo le
antenna at  a  d is tance of  ten
feet from the cable equipment/
l i ne . . . and  s t i l l  be  l ega l .  Tha t
table (see page 40, CATJ for
December 1976) runs the range
from -37 dBmV at  te lev is ion
channel 2 (55.25 MHz) to -47
dBmV a t  channe l  13  (211 .25
MHz).  So much for  the "per-
m iss ib le  l eve l ( s ) " ;  now wh ich
frequency do we select to moni-
tor for radiation?

In Anderson, Indiana we have
local orgination or microwave
signals on channels 3, 10 and 13.
That  normal ly  means we could
f ind those channels  more or
less "c lean"  in  the town.  But
sc ra tch  13  because  the re  i s
suf f ic ient  o f f -a i r  in  Anderson
on 13 to  make i t  not  useable.
Af ter  f igur ing a l l  o f  the opt ions
here is what we picked to run
comparat ive checks of  the
var ious "moni tor ing systems";

1)  Channel  10,  a  microwave
fed signal, which operates
at 'system level ' ;

2)  108.00 MHz,  a 'Cuckoo'
s ignal  dev iated 5 kHz to
be tested wi th  a proto-
type crysta l  contro l led
narrow-band FM receiver;

3)  104.5 MHz,  another  'Cuc-
koo '  s ignal  dev iated 150
kHz and used with a normal
hand carried FM battery
operated portable receiver;

4) A 73.5 MHz pi lot carrier,

SEE GROUND WIRE coming down the pole? l t  conlused the radiat ion level and
source, act ing as an 'unshielded transmission l ine' carrying the radiated signal
down the pole ( largely vert ical ly polarized because of grounding wire polarization).

PROTO.TYPE CRYSTAL CONTROLLED receiver ut i l ized during Anderson, Indiana
tests proved effeclive bul perhaps nol decisively better than 'ho-hum' hand carried
tuneable portable FM radio.
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LOOK CLOSELY-that drop cable is hanging 'by a thread' lrom lhe DT. A bad TV
receiver ground fed AC back to DT.

THE MORE WIRES AROUND the more confusing radiat ion sourcing becomes.
When cable plant is nol grounded al each pole (as virtual ly none are or real ly need
to be) signal leak crawls along metal l ic surfaces nearby sett ing up secondary
radiat ion sources and patlerns. Telco drops, power messenger, guy wires and
improperly anchored telco/power pole grounds al l  conlr ibute radiai ion surfaces.

MOMENT OF TRIUMPH-cut t ing  down an i l lega l  d rop  found by  rad ia l ion  check !
(People who run their own i l legal drops often do such a sloppy job that their im-
provised inslal lat ion radiates-anolher good reason to check radial ion throughout
the complete system on a systematic basis.)

running 6 dB down f rom
the adjacent video carrier
(channel  5  a l77.25 MHz).

A few random observations.
Remember when you are mea-
sur ing p i lo t  carr iers  that  are
operat ing some number of  dB
below the adjacent video car-
r iers that your "maximum" f ield
rad ia t i on  de tec t i on  l eve l  (o r
the radiat ion threshold point ) is
that many dB lower also. l f  chan-
nel 5 is -39 dBmV to be "legal",
your  legal  po int  for  a  73.5 MHz
p i l o t  ca r r i e r  run  th rough  the
system '6  dB down'  is  39 p lus
6 or  -45 dBmV.

Test Methods
Then we set up to measure

e a c h  o f  t h e  s i g n a l s  u s i n g  a
number  o f  d i f f e ren t  measur -
ment  techniques.

1) We measured or monitor-
ed  the  73 .5  MHz  s igna l
with a tuned dipole feeding
known-gain pre-ampl  i f  ier
feeding a signal level meter;

2) We measured channel 10
w i th :
a) tuned dipole, pre-amp
and signal level meter, and
b) portable TV receiver
w i th  i t s  bu i l t - i n  bunny  ea r
antenna;
We moni tored 104.5 MHz
wi th the por tab le FM re-
ce iver  us ing i ts  own bui l t -
in  whip antenna (gain un-
known);
We monitored the 108 MHz
signal  wi th  a crysta l  con-
t ro l led narrow band re-
ce iver ,  us ing i ts  bat tery
supp ly  and  a  bu i l t - i n  wh ip
an tenna  o f  unkown  re -
ference gain;

5) We monitored 'broadband'
the whole spectrum us ing
a  Tek t ron i x  7L12  w i th  a
dipole adjusted for various
spot  f requencies (out  o f
the above set) and a pre-
ampl i f ier  between the re-
sonant dipole and the 7L12.

Test Locations
We selected two of the Ander-

son FCC Proof test locations
to 'double-check '  wi th  the en-
tourage of equipment described
and then went  look ing at  ran-
dom for other radiation locations.
We found three, which gave us
five locations at which we could

3)

4)

o
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then compare the effectiveness
of the f ive test methods. Table
one ('Anderson Test Locations')
shows the results of the l imited
experiment. Each of the three
non-FCC-proof locations were
spotted by patrol ing with the'Cuckoo' system, operating in
the narrow band mode.
Test Location One

This  point  was spot ted by
detect ing a bare ly  audibte (but
there none the less)  'warb le '
from the crystal control led re-
ceiver. When we broke out the
dipole and SLM wi th pre-amp-
l i f ier  on channel  10 we found
the radiated level was 2 dB out
of  spec.  The 73.5 MHz s ignal
was 6 dB out of spec (indicating
that  in  th is  case the low band
VHF range s ignal  was leak ing
more than the high band signal).
The TV set and the spectrum
analyzer did not pick up the
radiated signal. Fault:  a loose"F"  conngctor .
Test Location Two

This point  was spot ted wi th
both the 104.5 MHz and the 108
MHz 'Cuckoo' receivers picking
up a warb le f rom a d is tance
500 feet  away.  We kept  on
moving unt i l  we were under  a
pole where there was maximum'Cuckoo'  s ignal .  Channel  ten
measured 37 dB (!) out of spec
wi th the d ipo le/pre-amp/SLM
wh i le  73 .5  MHz  was  10  dB  ou t
of spec. The leak was so potent
that the truck's position, parked
nearby,  made a d i f ference in
the levels we were reading on
the SLM (the tal l  truck acted l ike
an  an tenna  o r  re f l ec to r .  re -
radiat ing the s ignal  in  and out
of phase to the test dipole; be-
ware of  ta l l  t rucks! ) .  We d id
pick up radiated TV signal on
channe l  10  w i th  the  rece i ve r
and bunny ears,  but  the s ignals
were more potent inside of the
t ruck than outs ide.  Faul t :  drop
cable burned nearly in two by
a 110 vo l t  AC shor t  ins ide of
the TV receiver gett ing back up
the drop.
Test Location Three

This point was an MATV sy-
stem that  had the i r  own d is t r i -
bution system which was t ied
to the CATV system at a single
feed point. We could not get

BURNED THRoUGH DRoP cABLE removed from DT fitt ing after leak source was
spotted with radiation check. Boy, is grounding important!

INNocENT BARREL sPLtcE (we al l  have hundreds) is frequent point ol radiat ion.
And lhey should always be weather sealed against moisture ingress!

FlNo rHE RADIATION? tt  is buried under the off .air signals. Bottom l ine on hauling
speclrum analyzer inlo f ield lor radial ion tests is that i t  is l ike chasing f l ies with
a CRUISE missi le; sl ightly overplaying your act.
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ANDERSON TEST LOCATIONS

Tesl Methods
73.5  MHz p i lo t

Channe l  10
SLM
TV Rcvr
104.5  MHz
'108.0 MHz
Analyzer

Localion 1
.15  dBmV

-28 dBmV
not checked
not checked
Yes
N o

Location 2
-2 dBmV

+ 7 dBmV
snowy pix
Yes
Yes
Yes

Localion 3
not checked

-25 dBmV
not checked
Yes
Yes
not checked

Location 4
-13 dBmV

-23 dBmV
nol checked
Yes
Yes
not checked

Localion 5
no s igna l

-30 dBmV
not checked
not checked
not checked
N o

C)

the ta l l  t ruck in to the complex
so walked the area with the
portable gear. Found several
points  of  rad iat ion,  channel  10
was in worst case 5 dB out of
spec. Fault:  corroded F81.
Test Location Four

This was an FCO-proof-test-
location. We were a whole block
away when the 'Cuckoo' sy-
stems started howling. Measur-
ed channel  ten 7 dB out  o f  spec
and 73.5 M Hz 6 d B out of spec.
Tesl Location Five

This was the other FCO-proof-
test- location. No sounds were
heard from either receiver, with
no other  ind icat ions f rom the
TV receiver or analyzer. We were
able to measure the channel 10
s ignal  r ight  a t  spec;  but  when
we turned of f  channel  10 on
the system we found the meter
reading stayed the same. Result?
Background s ignal /no ise/crud
level  is  -30 dBmV at  th is  lo-
cation !
Observations

Anderson ,  I nd iana  (and  I
hard ly  th ink th is  is  un ique)  has
plenty  of  problems wi th  man-
made  s igna l /no i se  sou rces
which exceed the FCC's 20
microvol ts  per  meter  l imi t .  l f
you happen to turn on a27 MHz
CB radion in Anderson you got
several 'pounds' of hissing and
crackling and just plain junk from
power l ines and things connect-
ed to power l ines. Very careful
checking,  inc lud ing turn ing of f
signals at the headend and verify-
ing the off-air signals that might
leak into town direct on channel
indicated that in fact Anderson,
Indiana does in many cases
exceed the FCC spec (how do
you go about gett ing the FCC
to 'c i te '  a  whole town! ! ! ) .  Th is
made the dipole and SLM tests
and the TV receiver tests and
the spectrum analyzer tests very

diff icult indeed. The broadband
noise s imply  covered up the
weaker radiation level signals.

It  was some comfort to f ind
that even with the noise prob-
lems the 'Cuckoo' system per-
formed (that's a fact, not a plug).

What about the distance from
the l ine? The distance and the
posi t ion of  the d ipo le,  re la t ive
to the cable being patrol led,
can make a substantial dif-
ference. A 2 foot change can
make a 5 dB d i f ference in  the
real level present. l f  you stay
ten feet from the cable or plant
but move underneath or to the
s ide you can of ten f ind a 2 dB
difference in measured level.

What about the precise length
of the dipole? At channel 10 a
two inch (overal l) change (i .e.
too long or too short) wil l  cause
about a 2 dB distort ion of the
real world signal level. An ob-
served effect that is not total ly
explainable was that an in-
correct  d ipo le length desen-
sit izes the distance error. With
the dipole set to the proper
length a change from 10 feet
distance to 8 feet produces a
5 dB signal (error) change. By
changing the d ipo le length 2
inches the error for incorrect
length is  present  but  changing
the distance from ten feet to
eight feet then made no dif-
ference (explain that one!).

What about narrowband FM
deviation versus wideband FM
deviation? One of the side rea-
sons for this Anderson test was
to determine whether  there
was a need (and therefore a
market) for a special crystal
controlled narrow band receiver
for the 'Cuckoo' system. We
found the narrow band receiver
to be somewhat more sensit ive
(that is what the books say we
should f ind as wel l )when there
was high ambient (background)

noise. When there was not high
noise present the two systems
seemed to have about the same
sensitivity. The crystal controlled
model did happen to have an'Alert '  posit ion which squelched
the receiver unless there was
a 1050 Hz audio tone received.
This  turned out  to  be a p lus
we had not previously consider-
ed; after three hours or so of
l is ten ing to  h iss-h iss-h iss we
were about to go buggy unti l
somebody suggested we try
the 'A ler t '  pos i t ion.

And what about frequency
sensitive leak sources? The
microvolt per meter levels of
leakage seemed to fol low no
part icular format; perhaps a
larger number of sampled radia-
t ion locat ions would develop
a curve. At some locations the
73.5 MHz and 193.25 MHz (chan-
nel 10) carriers were ' f lat '  while
leaking; at others the dB differ-
ence was substantial.

And the TV receiver, the an-
alyzer and the SLM? The most
d i f f icu l t  technique to  fo l low of
al l  tr ied was without question
the analyzer. We even found it
d i f f icu l t  to  use the analyzer  to
locate s ignals  which other  test
methods have already told us
was present. There are simply
too many s ignals  in  the a i r  to
al low you to use an analyzer
effectively for this chore. The
TV receiver fal ls in about the
same categorey except that
you have to be sitt ing on top of
a "plus" type signal to see much
with it. Normal ground wave off-
a i r  s ignals  fad ing in  and out
don ' t  he lp out  much e i ther .
The s ignal  level  meter  wi th  the
dipole and pre-ampl i f ier  is  a
pret ty  fa i r  technique but  pr i -
mari ly i t  becomes the measure-
ment system, not the leakage-
spotting-system. Between back-
ground noise and random off-30



ai r  s ignals  and harmonics I 'd
hate to have to patrol a whole
town 'honestly'  with an SLM/
dipole/pre-amplif ier, and stop
each t ime the needle moved
upwards to verify what i t  is I
was picking up and whether i t
was leakage or something else.
The Conclusion

Based upon this l imited ex-
per iment  in  Anderson,  Ind iana
it appears that (1) more people
need to make quali tat ive type
tests and report them to CATJ,
(2) there is still plenty to be learn-
ed about the real-world of radia-
t ion patrol l ing and measure-
ments.

(1) l t  appears that the higher
the leakage level the more
unrel iable the actual dBmV
or microvolt per meter
readings become.  The
presence of metal l ic ob-
jects along side of and a
part of the uti l i ty plant
system greatly conf use
the real-world real- levels
found;
Using a spectrum analyzer
for radiation patrols is a
waste of an expensive
piece of  test  equipment
and the t ime of the often
expensive person using it;
l f  you use a dipole to
search for levels (with an
SLM, or whatever), don't
waste valuable t ime stop-
p ing when a leak is  found
and trying to determine
the level  o f  the leak.
lf  you have found it  with
this approach, better get
busy f ixing it  because it
is undoubtedly above the
spec levelanyhow.

(4) Because of interference-
patterns set up by down
guys, down ground l ines,
drops and what have you,
the best you can expect
is probably +/-3 dB ac-
curacy wi th  rea l -wor ld
measurements.

(5) Which says simply that
if you find radiation, fix
i t .  Don't worry about get-
t ing i t  within a fraction
of a dB of being legal.
I t  is far easier to f ix the
problem than to stand
around moving d ipo les
and re-adjusting SLM's to

(2)

THE PORTABLE TV RECEIVER is sti l l  an 'over.played.hand' when il comes to
calching radiation. ln addition to off.air signal nuisance, 'threshold'of TV receiver
is seldom low enough to spot any but overpowering leaks. This lS radiation.

WITH RADIATION TEST SET you can play 'deteclive' and actually spot un.
aulhorized second outlels (when done poorly) by patroling the sidewalks and
alleyways In an area. But watch oul tor dogs and angry people!

WITH A LITTLE MORE PLANNING this field exercise could have been a disaster.
Plagued with erratic Around equipment we finally decided lo see whal the problem
was,

(3)
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try to convince yourself
you are REALLY not i l-
legal  and are not  fudging
on the test  resul ts .

(6) Riding along and patrolling
for  an audib le tone is  by
far the quickest and easi-
est method of spott ing
radiat ion.  Because the
audib le tone warb led s ig-
nal is secure to the system
you get no false indica-
t ions;  i f  you hear  i t ,  i t  is
in truth yours and that
means i t  is  yours to  f  ix .

Special thanks go to Don
Coggins and Ear l  Tharp of
Genera l  E lect r ic  Cablev is ion in
Anderson,  Ind iana.  Hopef  u l ly
together we al l  learned some-
th ing f rom the exerc ise.  For
one  th ing ,  I  doub t  I  w i l l  aga in
try to patrol in a l ightning storm.
For  the i r  par t  I  doubt  they wi l l
agree so readily to giving a'ped-
d ler '  the f ree run of  the i r  sys-
tem in  the i r  t ruck again.  And
fel las, I 'm sorry the truck broke
down twice and, . i t  ra ined and
rained and rained. Cable systems
should real ly  be bui l t  indoorsYUP 1T'S THE ENGINE ALL RIGHT-say, who let lhis character from Mid State

into our town anyhow?
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fohnson two-way
FM radio can help on any
iob. lt lets you give
instructions to employees
anywhere and lets
you handle materials
and supplies more
efficiently. And it helps
eliminate needless
trips and driving.

Thete are fohnson
hand-held portable
radios, mobile radios, base
stations and repeaters.
You can own or lease them
for as little as $1.00
per day per radio. And all

are backed by the
industry's only f ull one-
year pails and labor
warrantv.
| - - - - -  

- - - - - - - -  - - - l

l'd like more information about
lohnson two-way FM radios'

Company

Address

State-Zip-�

Phone

City

[Trto*t"$f,F*"9"*l
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is also
at the

t.-.a-ttt -a tatt-tta tt -.a-.rtztc-l

service ol and
rules as fol lows:

member TA (member-
member ,  ind i -
q u a l i f i e s  f o r

ising space free
imit 50 words/-

pay regular dues
month ly  bas is ;  As-

pay  a  one t ime
dual" members

ual fee of

15 th  o n
owing t h ' s

mbers
(no  i

Y.CAT
T Adve r

4209
Oklahoma 73't07.

7.7 a.t...t .. .. .. t .. Z 2 z

TVRO SYSTEM LOANS-|f your cable
sys tem is  cons ider ing  ins ta l l ing  a  sa t -
el l i te earth receiving terminal, we may
have a bank loan program for you. Sys-
tems located in Oklahoma. Arkansas.
Louisiana. Texas. Kansas and New
Mexico have used our services for new
sys tem cons t ruc t ion ,  re -bu i lds  and sys-
tem acquisit ion for nearly 15 years. We
know and understand the cable TV
bus iness  and i f  you  are  loca ted  in  our
area we'd l ike to talk with you concern-
ing a loan for a TVRO. Contact Ken
Bass or Clark Bass, First National Bank
of McAlester, Box 948, McAlester, Ok.
74501 (91 8/426-021 1 ).

System Engineer/Manager
for  medium-sized expanding CATV in
very desirable S.E.  Pennsylvania loca-
t ion.  Top benef i ts .  Real  growth oppor-
tuni ty.  95 mi les now wi th exparrs ion
program to 250 mi les under way.  Im-
mediate requirement.  Cal l  Louis N.
Seftzer at 215-384-2100 or write to
Cable TV of  Chester  County.  P.O. Box
231 .  Coa tesv i l l e .  PA .  e .o .e .

TECHNICIAN
IMMEDIATE OPENING

Exciting opportunity for a technically
skilled person to move up to manage-
ment and responsibi l i ty .

Clean 60-mi le.  6-year-old Jerrold
system with MDS and AML.

Chief  Tech wi l l  .help supervise con-
tractors '  addi t ion o{  18 mi les of  p lant .

Salary:  $14,000.  GOOD BENEFITS.
This small system will give you the
chance to develop your abi l i t ies.

Wri te or  cal l  me now.

Jack Vikatl
Teleprompler €ounty Cable T.V.
29 Mt. VernonAve.
Mt. Vernon, N.Y. lO55O
914/699-1010

,per
ooxfo r

f  u l l
ing) .

Sitco iust perlected
q quad qnd pre-cmp combo

you won't believe
until you mqil the coupon.

Over 40 db gcin
and tremendotrsly increcsed F/Bl
And that's not all. The new Sitco stagger-stacked array is lhe ultimate in single
channel pickup. The balanced design plus the rounded-end solid quad elements
combined with the CPA-2 pre-amp gives you a greatly reduced noise tigure. And
multi-path problems are greatly reduced due to the exlremely sharp forward pick-

up lobe. For the full story mail the coupon today.

Special i ntroductory price
includes a 2 over 2 stagger-stacked quad and pre-amp.

Mail this coupon today tor litoraturo and prices.
I I I T I I I I I I  I I I I I I I I I I I I

I "r-" I
I comPanY 

I u)

! clyrs,.," l t
I re'epnone | ]

ite lslrcoini?a.,:h'' i s
I

i Lg l AIITENNIAS ?li?1..,u..,000
I I I I I I I I I I I I I I I I I I I - - J  3 3

WANTED:
Lasher (GMP), working

c o n d i t i o n .
Ca l l  o r  wr i te
Cab lev is ion  Sys tems,  Inc .
P.O. Box 1345
Semino le ,  Ok1a.74868
(405) 382-2878

GATU EQU| PMEl{T REPAT RS
* LINE & DISTR. AMPLIFIERS
* FIELD STRENGTH METERS
* HEADEND & CCTV GEAR

* FASTTURNAROUND
* QUALTTY W0RKMANSHTP

* REASONABLE RATES
Al l  un i ts  checked to  meet
manufacturers spec's.
90 days unconditional warranty from
sh ipp ing  da te .48  hours  burn  in
period before frnal test.

AISO AUAITABTE
i ttoDtFrctfloil rffi

f ETERGEl{CY SERUICE* ctsH DtscoultTs
* FIE[D SERI'ICE

i tcc c0MPuAltcE IEsTs

There is much more, just call us collect for
complete inlormation.

VideoTectr
Serwice I

c^rv-  MAIV- CCIV

4505-D t4I. ROSECRANS AVENUE
HAMHORNE, CALIFORNIA 90250

2 I 3-675-3266
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The Boltom Line
A cur ious  th ing  is  happen ing  w i th

pr ic ing  in  the  smal l  ear th  te rmina l  a rea
and i t  deserves some comment.

Two years ago when the f irst ten
meter TVRO instal lat ions went in a
CATV system needed to pony up around
$90-$100,000 for the instal lat ion. That
bought you a ten meter antenna, the
mount, an LNA, a tuneable receiver and
associated hardware, cables and the
professional instal lat ion by a trained
crew.  The respons ib i l i t y  fo r  mak ing
the  te rmina l  p lay ,  to  spec i f i ca t ions ,
was borne by  the  ins ta l l ing  company.
l f  you watched closely as the instal-
lat ion was "proofed" i t  was dif f icult
fo r  the  se l le r  to  pu l l  the  woo l  over  the
eyes of the buyer; you either had the
proper carr ier to noise and signal to
noise rat ios; or you did not.

One year ago the industry was moving
hot  on  the  t ra i l  o f  "smal l "  TVRO's :  the
4.5 meter revolut ion was underway and
the FCC was gett ing serious about
cons ider ing  the  CATA ru le  mak ing
proposal. At CCOS-76 we saw a pair of
4.5 meter terminals play and as an
industry we were expectant that when
the smaller terminals were OK'ed by
the FCC the price tag for a TVRO would
drop substantial ly. By the t ime we were
at CCOS-76 and we were seeing pictures
through the 4.5 meter terminals the
price on instal led, prooted, 10 meter
terminals had dropped into the mid
60 K numbers. There were some sl ightly
lower f igures around for the ten meter
jobs if ihe buyer agreed to be responsible
for the proofing and instal lat ion. Most
of us expected the init ial  4.5 meter
terminals to be around $25 to $30,000
each; but we were guessing.

When the FCC did approve the CATA
petit ion last December and terminals
as small  as 4.5 meters were authorized
the TVRO people reported a f lurry of

interest but few hard orders. Not every-
one jumped in with a 4.5 meter antenna;
in fact there ended up being more 5 or 6
meter antennas available than 4.5 meter
antennas.

Finally this past spring the orders
did begin to come in for  the smal ler
t e rm ina l s .  P r i ces  f o r  i ns ta l l ed  and
proofed 4.5/6 meter terminals seemed
to run between $26,000 and $32,000
depending upon who the buyer was
and where he bought. Then around May
the prices began to erode a bit; for not
only the 4.5/5 meter size TVRO's but
the 6 meter ' intermediates' as well.
Systems were buying the terminals
for as low as $21,500 (give or take a
few hundred dollars); if the system
assumed  the  respons ib i l i t y  f o r  i n -
stallation and proofing. Prices stayed
in that ball park (although many sys-
tems wore sti l l  ordering at the $26,000
to $32,000 f igures as well) into summer.
Orders were substantial, but not brisk.
Inlerest was very high and it appeared
the dam was about to burst (i.e. orders
were about to start f lowing in big quani-
ties) very soon.

Through lhls we found a very sub-
stantial number of operators waiting
however; waiting for the price to clrop
sti l l  further. "l ' l l  buy a TVRO as soon
as the price gets down to $15,000"
was an ott heard comment. At least
several people on the sell ing end were
trying dil igently to put together $15,000
terminals. One knowledgeable individual
spent a good part ol the summer ne-
got iat ing wi th a 4.5 meter  antenna
supplier, an LNA supplier and a re'
ceiver supplier. He found that the mount
normally supplied with that particular
4.5 meter antenna was too expensive
and perhaps overly complicated. By
purchasing the dish plus feed (less
mount)  f rom the antenna suPPl ier ,

and having the mount constructed by
a job shop to his specifications he
hoped to shave a $1,000 or so off of
the total package cost. From the LNA
supplier he sought a volume price for
bulk orders. He asked the same from
a receiver supplier. He did his homework
and was ready to freelance a package
for  around $16,000;  semi- insta l led.
(The buyer would make ready the con-
crete pad and assemble the antenna
on the site; the seller would drop in
for a day at the right t ime and assist
in getting the package f lying right and
the proof run.)

Close bul not quite $15,000.
While all of this was happening some

companies sell ing in the field were
taking a fresh look at where the TVRO
pricing was headed. At least one (very)
malor supplier in the earth terminal
receiver field quietly dropped out of
the GATV business this summer after
deducing that the profit was gone.

Then came CCOS.77 and the on-
floor appearance of a quiet man from
El Paso, Texas. His name was Pete
Warren and his credentials were sub-
stantial. He was a 'faith-broadcaster'
with close ties to CBN. His El Paso
operation had constructed and over-
seen the installation of more than 100
Car ibbean area TVRO insta l la t ions
which are today providing 90 minutes
a day of 'beamed' Christian programming
to remote Garibbean islands via the
860 MHz service of the 4T5-6 satell i te.
Warren knew what TVRO's were all
about. His quiet approach at CCOS-77
made a substantial dent in a hurry.

"Through our El Paso operatlon we
build our own 860 MHz receivers for
the AT3-6 project. That makes us an
'Or ig ina l  Equ ipmen t  Manu fac tu re r '
(OEM). And between suppliers there is
a trade dlscount known as an 'OEM
Discounl ' ;  somet imes amount ing to
15o/o or so off of other discounts. We
would like to pass lhose discounts
along to cable operators i l they wil l
cooperate with our CBN prolect via
SATCOM II. ' '

Warren had talked with virtually all
o f  the TVRO equipment  l ine suppl iers
who would talk with him. ln the antenna
field he had talked with Prodelin, and
USTC. In the LNA field he had talked
w i th  Sc ien t i f i c  Commun ica t i ons .  I n
the receiver field he had talked with
Microdyne and Microwave Associates.
We don't know that he did or did not
talk with others in the industry; but
those are the ones who agreed to grant
his El Paso operation a volume/OEM
discount if he ordered large quanities
of  equipment .

"By nol marking up the prices we
have obtalned from the manulacturers,
by passing lhese prices on to the cable
syslem operalor, we can bring the price
ol a TVRO sel ol hardware down lo
under $12,000."

That seemed close enough to the
$15,000 "l ' l l  buy. . ." mark to get the
attention ol most of the operators
who had been waiting.

Tremors went through the TVRO
supp l i e r  i ndus t r y .  "The  marke l  i s
ruined. . .it may never recover" one
told us. "Boy is this a buyer-beware34



dea l ! "  warned another .  We ' l l  see  whv
shor t l y .

War ren 's  requ i rements  a re  s imp le
enough. "ln order lo buy at these volume/
OEM prices the cable system operator
needs to agree to carry eilher CBN or
the PTL channel (due on the air in Octo-
ber/November) ful l  t ime. We can just i fy
this project only i f  we increase the
coverage of the Christ ian word" notes
Warren. People of the good faith have
a d i f f i cu l t  t ime fau l t ing  Warren 's  ob-
ject ives; God is a powerf ul al ly to have
in your corner.

"We will even help the cable operator
l ind local f inancial support for some of
the cost of lhe terminal" Warren goes
on. A West Virgina operator took Pete
at his word and in short order lound
he had the pledged support of a local
church group for at least $5,000 of the
instal lat ion cost. "That means I can
invesl around $12,000 of my own money
and end up with a TVRO instal lat ion
that has two receivers; one for CBN
or PTL and another lor WTCG/17" notes
the  smi l ing  opera tor .  Another  opera tor
f o u n d  h i s  l o c a l  m i n i s t e r i a l  a l l i a n c e
so excited about the concept that they
pledged $20,000 for the proiect; enough
to  buy  the  d ish ,  the  LNA and th ree
receivers. They want CBN and PTL
and the  opera tor  cou ld  use  the  th i rd
receiver for WTCG/17. "Then I got to
thinking about whether I  wanted some-
one. .  .anyone. .  .own ing  a  par t  o l  my
hardware, and finally I decided I'd ligure
a way lo f inance i t  on my own" reports
this operator. He may have been wise
in  the  long run ;  one opera tor  to ld  us
tha t  a f te r  h is  loca l  church  assoc ia t ion
agreed to pay for $5,000 of the cost
they then wanted the r ight to censor
those re l ig ious  programs wh ich  they
might not agree with. "They are a con.
serval ive group and they fear some
of the rel igious programs might offend
their church members" notes the op-
erator. There's a new can of worms
invented everyday.

Through al l  of this the word spread
l ike  w i ld f i re  tha t  i f  a  man took  fu l l  re -
spons ib i l i t y  fo r  survey ing ,  l i cens ing ,
ins ta l l ing  and proo f ing  h is  te rmina l
he  cou ld  buy  a l l  th ree  o f  the  major
pieces of hardware for under $12,000.
T h e  p e o p l e  o f f e r i n g  t e r m i n a l s  f o r
$21,500-up los t  a  bunch o f  s leep.  Some
of  them s t i l l  a re .

The under  $12,000 number  bears
some study. When f irst offered i t  a-
mounted to a 4.5 meter name brand
antenna w i th  a  mount  tha t  cou ld  no t  be
ad jus ted  th rough the  az imuth  ( i .e .  le f t
and r ight along the equatoral belt).  The
FCC has  a  l i t t le  requ i rement  bu i l t  in to
the i r  l i cens ing  procedure  where in  they
requ i re  tha t  any  TVRO ins ta l la t ion
have the abi l i ty to change (at wi l l )  from
one satel l i te to another; and to receive
adequate signals from al l  in orbit .  That
means you don ' t  ins ta l l  the  an tenna so
that i t  has a blocked view from any
oort ion of the orbit  belt  and i t  also
means tha t  you  have a  mechan ica l
way to go out and re-direct the azimuth
po in t ing  d i rec t ion  i f  you  are  requ i red
or commanded to do so. A non-azimuth
m o u n t  d o e s n ' t  q u a l i f y . . . u n l e s s  y o u

go lo the FCC and ask for a waiver.
Such waivers have been granted, and
undoubted ly  w i l l  be  aga in .  But  they
take extra t ime and some extra money
in  the  l i cens ing  procedure .  Th is  f i rs t -
offered 4.5 meter antenna was f ixed
in azimuth, for around $6,800 (give or
, take  a  coup le  o f  hundred bucks)  in
the Warren package.

Then along came a 6 meter antenna
supp l ie r  w i th  an  "a luminum.sk in"  d ish
tha t  was  (and is )  innovat ive  in  des ign
and cons t ruc t ion .  l t  i s  a lso  less  ex-
pensive than any previous six meter
dish, and for about the same $6,800
pr ice  tag  the  supp l ie r  o f fe rs  th is  one
to the "Warren program" complete
w i t h  a n  a z i m u t h  a d j u s t a b l e  m o u n t .
Now the  opera tor  in te res ted  in  the
Warren package had two antennas to
choose f rom.

ln the LNA department the novice
buyer  i s  faced w i th  four  cho ices ;  a
ser ies  o f  LNA's  wh ich  run  the  gamut
from around $1,300 to around $2,400.
You se lec t  the  no ise  f  igure ino ise  temp-
erature you want ( lower noise f igure
is  s t i l l  more  money)  and the  bandwid th
you want (broadband, covering al l  24
t r a n s p o n d e r  c h a n n e l s  i s  a l s o  m o r e
money).

Final ly in lhe receiver deparlment
we have a pair of offerings in the Warren
package;  bo th  new,  la rge ly  s t i l l  un-
tr ied but each comes f rom a well  known,
es tab l i shed supp l ie r  o f  qua l i t y  mic ro-
wave apparatus. Each is single channel.
To  change the  channe l  you  change
out  a  c rys ta l  ins ide  o f  the  rad io ,  and
make a  few f ie ld -do-ab le  ad ius tments .
The price on each is in the $3800 to

$3950 range via the Warren package.
l f  you  add up  the  low-ba l l  numbers
al l  across the board you have $6800
plus $1300 plus $3800 or $11,900.

To th is  you must  add:
a) A site survey via Compucon/Safe

or  someone e lse  who is  in  the
bus iness  to  te l l  you  and the  FCC
what you need to know before
you f i le  fo r  a  CP to  cons t ruc t  a
TVRO. That wi l l  cost you r ight at
$1200.

b)  Some 7 /8 th 's  inch  downl ine ,  and
figure at least $2.00 a foot for
the  s tu f f  ( to  run  f rom your  LNA
to your receiver);

c) A two or four way power divider
(splitter) to allow the single antenna
to drive mult iple receivers. Figure
$165/$225 f or lhis i lem.

d) The concrete pad plus any ex-
cavation, land preparation work
you may require (f  igure 6-10 yards
of concrete plus some steel re-
bar work).

e) A way to get power from the head-
end bu i ld ing  ou t  to  lhe  LNA ( they
run  on  e i ther  110 VAC or  a  DC
voltage).

f )  T h e  l i c e n s e  a p p l i c a t i o n  t o  t h e
FCC. Figure $350 lo $1,000 lor this.

g) Around 7 man-days of t ime to do
al l  of the work from a bare oiece
of ground lo an operating terminal.

Now let 's suppose you do al l  of this,
tu rn  the  TVRO on and i t  doesn ' t  p lay .
Either at al l  or not good enough. Now
what?

There  are  th ree  poss ib i l i t i es :
1) Somewhere in the planning a major

problem was overlooked; such as
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inadequate signal from the bird,
an in ter ference source f rom a
te r res t r i a l  t r ansm i t t e r  on  the
channel you wish to receive, and
so on.

2)  You insta l led the terminal  im'
properly, and you now find that
you are point ing in to the wrong
part of the sky.

3) A piece of equipment is defective.
Under a turn-key insta l la t ion the

sel ler  would have been responsib le
for the final operation of the system

CORREGTION
Some people think that KSN
Character Generators are no
longer to be had. Not so!
You can get the character gen-
erators developed bY KSN trom
the people who make and sell
them now - Beston Electronics
lnc. Also known as BEl.
Same high quality, same great
products- new source. BEl. For
information, call Rod Herring at
(913) 764-1900. or write:

r=ll-E
lE|jitr

9O3 S. Kansas Ave., Olathe, KS 6@61

and while you might have been delayed
in your turn on date, ult imately the
project would deliver adequate pictures
(or you and the supplier would end up
in court). But if you take the 'full re-
sponsibil i ty' on your own, then what?

"We will have an engineer available
for a nominal fee, perhaps $250 Per
day, if a system needs help" suggests
Warren. That sounds good, but I believe
you can count on substantial delays
in getting operational if you have pro-
blems; and are waiting for a free-lance
engineer to turn up in  your  town.  l t
may not turn out that way, but at least
you won't be disappointed if i t does. . .
i f  you p lan on a delay going in .

There is anolher possibilily of course.
You could become proticient on your
own with the installation. lt is not,
hones t l y ,  a  d i f  f  i cu l t  i ns ta l l a t i on .  l t
turns out that it is easier to "tune up"
a TVRO than perhaps a 12 GHz micro-
wave path. But it also lurns out that
the system is not very forgiving of mis.
takes.  Remember that  most  TVRO
signals off of 4.5 antennas are only a
few dB "out of the noise": in the carrier-
to-noise (C/N) department .  A smal l
point ing error ,  a  s loppy coax f i t t ing,
an incorrectly adjusted feed antenna
can take you down into the noise ("spark'
l ies") in a big hurry. A 6 meter antenna
is a couple of dB better in the best
case. We've attempted through CATJ
to pass along tips lor installation and
we are stepping up this coverage this
fall. But when all is said and done get-
ting proficient in the TVRO installation
business wil l require some study and
mental effort on the part of any operator
who decides to go it on his own.

Which brings us to the bottom line
in the TVRO pricing world. What happens
when the bottom drops out of the pric-
ing schedule and necessary profits
for the suppliers disappear or shrink
below tolerable l imits?

One possibility is that some suppliers
may decide to give up the CATV busl.
ness. There are coming on l ine any
number of new satell i te system user
types and in a couple ol years the GATV
users wi l l  be but  a minor ,  ins igni f  icant
part of the TVRO business field. We
may be 'king' today, but our daYs of
"g lory"  are l imi ted.

Any product olfered has four basic
cost ingredients built into the sell ing
price. They include (1) lhe cost of th€
materials in the product, (2) the direct
cosls of the labor to assemble, test
and complete the product for shipment,
(3) the indirecl costs of design, manu-
facture, sales and production (often
called G and A) and finally (4) protit.
It may be true that there is less than
$1000 in direct parts and direct labor
costs in even the most sophisticated
TVRO tuneable receiver on the market

. today. But it cannot be sold for that
dol lar  i f  the company sel l ing i t  is  going
to stay in business. A new f ield such as
TVRO'S always requires a substantial
l ea rn ing -cu rve  pe r i od  du r i ng  wh i ch
reasonably well paid sales people and
field engineering people must be ready,
wi l l ing and f inancia l ly  able to drop
everything and hop on an airplane at
the drop of a C/N ratio to help out a

customer/user  who is  exper iencing
problems. A $300 airplane ticket plus
two days of a trained engineer's t ime
has to be paid for by someone. lt is
built into the price of the receiver as
oart of the G and A. Those data sheets
you call and ask for and the secretary
that you talked with about sending
out a receiver or LNA manual "gratis"

cost money too. These costs are built
into the cost of the receiver. The en-
gineer who labored for six months to
design the receiver and the three bread-
board/proto- type receivers he bui l t
before he had a product ion-ready
'model'to copy also cost some bucks.
These costs too are built into the re-
ceiver you purchase. The manufacturer's
warranty program, which you hope you
never need, is not a gift. l t 's cost has
been carefully estimated and a pro'rata
share of the warranty program also
appears in the price you pay for the re'
ceiver.

The truth is that the $4,000 receiver
is not all that profitable. Which is our
four th categorey of  basic  "cost ing
ingredients". The profit after all costs
have been subtracted away may go
into (1) company development of new
products, (2) dividends for the stock
holders who bank rolled the operation
in its early days, or (3) a new Mercedes
Benz for the boss every year. When
they dry up, the company faces dark
days ahead with no new products, a
stock holder's revolt and an irate boss
who has to ride around for two years
running in the same Benz.

We can squeeze as an induslry just
so far. We spent 1974,5 and 6 squeezing
the suppliers of CATV trunk and dis-
t r ibut ion l ine equipment  to the point
of no profits. We perhaps dld not do
it on purpose, but we are now paying
the price. When was the last t ime this
industry saw an innovative new design
in a trunk or extender amplif ier? When
profits dried up new R and D stopped.

A simllar fate may await us if we
push too hard for 'the best possible
deal' on TVRO systems. We might end
up being in the same boat as the mouse
that chased and chased an elephant
unti l he had it cornered. "After you
catch the elephant, what do you do
with il?" lf you can't afford to keep it
alive by feeding it, i t wil l eventually
die trapped in your corner. Then how
do you dispose ol an elephant carcass?

ls the $12,000 price the bottom llne?
Probably not. lf we all get together and
squeeze real hard we might get it down
to around $11,000 by next spring. But
in doing so we are l ikely to drive the
best quali l ied companies in the busi-
ness out of the CATV TVRO tield. And
create a huge nationwide resting place
for decaying elephant flesh in the pro-
cess. lt is something we all need to
keep in mind; is that extra thousand
or two really that important to our ab-
il i ty to make a TVRO pay for itself?
lf it is, we are too close to our own
margins for comfort and the risk we run
of f inding ourselves with $12,000 or so
in hardware but no place to get it ser-
viced and no way to get replacement
parts is very real indeed.

Think about it.

o ,
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REMOTE CONTROL
RECEIVER.SWITGHER
"?:"bll3f,'6'i $1og5*

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

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

'Price subject to change without notice.

Write for complete data:

MONROE ELECTRONICS, INC.
100 Housel  Ave. ,  Lyndonvi l le,  N.Y.  1409t



inadequate signal from the bird,
an in ter ference source f rom a
te r res t r i a l  t r ansm i t t e r  on  the
channel you wish to receive, and
so on.

2)  You insta l led the terminal  im'
properly, and you now find that
you are point ing in to the wrong
part of the sky.

3) A piece of equipment is defective'
Under a turn-key insta l la t ion the

sel ler  would have been responsib le
for the final operation ol the system

CORREGTION
Some people think that KSN
Character Generators are no
longer to be had. Not so!
You can get the character gen-
erators develoPed bY KSN from
the people who make and sell
them now - Beston Electronics
lnc. Also known as BEl.
Same high quality, same great
oroducts-new source.  BEl .  For
information, call Rod Herring at
(913) 764-1900. or write:

t:ll=lo

lEl=itr
9O3 S. Kansas Ave., Olathe, KS 6@61

and while you might have been delayed
in your turn on date, ult imatelY the
prolect would deliver adequate pictures
(or you and the supplier would end up
in court). But if you take the 'full re-
sponsibil i ty' on your own, then what?

"We will have an engineer available
for a nominal fee, PerhaPs $250 Per
day, if a system needs help" suggests
Warren. That sounds good, but I believe
you can count on substantial delays
in getting operational if you have pro-
blems; and are waiting for a free-lance
engineer to turn uP in Your town.  l t
may not turn out that way, but at least
you won't be disappointed it i t does. . .
i f  you p lan on a delaY going in .

There is anothor possibility of course.
You could become proficient on your
own wi th the insta l la t ion.  l t  is  not ,
hones t l y ,  a  d i f  f  i cu l t  i ns ta l l a t i on .  l t
turns out that it is easier to "tune up"
a TVRO than perhaps a 12 GHz micro-
wave oath. But it also turns out that
the system is nol very forgiving of mis'
takes.  Remember that  most  TVRO
signals oft of 4.5 antennas are only a
few dB "out of the noise"; in the carrier-
to-noise (C/N) department .  A smal l
pointing error, a sloppy coax fitt ing,
an incorrectly adiusted feed antenna
can take you down into the noise ("spark-
l ies") in a big hurry. A 6 meter antenna
is a couole of dB better in the best
case. We've attempted through CATJ
to pass along tips lor installation and
we are stepping up this coverage this
fall. But when all is said and done get-
t ing prof  ic ient  in  the TVRO insta l la t ion
business wil l require some study and
mental effort on the part of any operator
who decides to go it on his own.

Which brings us to the bottom line
in the TVBO pricing world. What happens
when the bottom drops out of the pric'
ing schedule and necessary profits
for  the suppl iers d isappear or  shr ink
below tolerable l imits?

One possibility is that some suppliers
may decide to give uP the CATV busi'
ness, There are coming on l ine any
number of new satell i te system user
types and in a couple of years the CATV
users wil l be but a minor, insignificant
part of the TVRO business field. We
may be 'king' today, but our daYs of
"glory" are l imited.

Any producl offered has four basic
cost  ingredients bui l t  in to the sel l ing
price. They include (1) the cost of the
materlals in the product, (2) the direct
costs of the labor to assemble, test
and complete the product for shipment,
(3) the indirect costs of design, manu'
facture, sales and production (often
called G and A) and finally (4) profit.
It may be true that there is less than
$1000 in direct parts and direct labor
costs in even the most sophisticated
TVRO tuneable receiver on the market

' today. But it cannot be sold for that
dol lar  i f  the company sel l ing i t  is  going
to stay in business. A new field such as
TVRO's always requires a substantial
l ea rn ing -cu rve  pe r i od  du r i ng  wh i ch
reasonably well paid sales people and
field engineering people must be ready,
wi l l ing and f inancia l ly  able to drop
everything and hop on an airplane at
the drop of a C/N ratio to help out a

customer/user  who is  exper iencing
problems. A $300 airplane ticket plus
two days of a trained engineer's t ime
has to be paid for by someone. lt is
built into the price of the receiver as
part of the G and A. Those data sheets
you call and ask for and the secretary
that you talked with about sending
out a receiver or LNA manual "gratis"

cost money too. These costs are built
into the cost of the receiver. The en'
gineer who labored for six months to
design the receiver and the three bread'
board/proto- type receivers he bui l t
be lore he had a product ion-readY
'model' to copy also cost some bucl(s'
These costs too are built into the re-
ceiver you purchase. The manufacturer's
warranty program, which you hope you
never need, is not a gift. l t 's cost has
been carefully estimated and a pro'rata
share of the warranty Program also
appears in the price you pay for the re'
cetver.

The truth is that the $4,000 receiver
is not all that profitable. Which is our
four th categorey of  basic  "cost ing

ingredients". The prolit after all costs
have been subtracted away may go
into (1) company development of new
products, (2) dividends for the stock
holders who bank rolled the operation
in its early days, or (3) a new Mercedes
Benz for the boss every year. When
they dry up, the company faces dark
days ahead with no new Products, a
stock holder's revolt and an irate boss
who has to ride around for two Years
running in the same Benz.

We can squeezo as an industry rust
so lar. We spent 1974,5 and 6 squeezing
the suppliers of CATV trunk and dis-
t r ibut ion l ine equipment  to the point
of no profits. We perhaPs dld not do
it on purposs, but we are now PaYing
the price. When was the last t ime this
industry saw an innovative new design
in a trunk or extender amplif ier? When
profits dried up new R and D stopped.

A simllar fale may await us if we
push too hard for'the best possible
deal' on TVRO systems. We might end
up being in the same boat as the mouse
that chased and chased an elephant
unti l he had it cornered. "Afler you
catch the elephant, what do you do
with it?" lf you can't alford to keep it
alive by leeding it, i t wil l eventually
die trapped in your corner. Then how
do you dispose of an slephant carcass?

ls the $12,000 prlce the bottom line?
Probably not. l l  we all get together and
squeeze real hard we might get it down
to around $11,000 by next spring. But
in doing so we are l ikely to drive the
best qualif ied companies in the busi-
ness out of the CATV TVRO field. And
create a huge nationwide resting place
for decaying elephant flesh in the pro'
cess. lt is something we all need to
keep in mind; is that extra thousand
or two really that important to our ab-
il i ty to make a TVRO pay for itself?
lf it is, we are too close to our own
margins for comfort and the risk we run
of f inding ourselves with $12,000 or so
in hardware but no place to get it ser'
viced and no way to get replacement
parts is very real indeed.

Think about it.

(J
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CAfV

RETOTE CONTROL
RECEIVER-SWITCHER
"?:'=bil3T,6'i $1O95*

Does your computer
know when a ball game
is going into overtime?

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

tPrice subject to change without notice.
Write for complete data:

MONROE ELECTRONICS, INC.
100 Housel  Ave. ,  Lyndonvi l le.  N.Y.  1409t
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TETHru[41 TOPITS
The Full  Bird Syndrone

"Aw.  .  . they 've  go t  channe ls  they
haven ' t  even thought  o f  us ing ,  tha t ' s
a  bunch o f  ho t  a i r "  i s  one l ine  o f  com-
ments one hears about the capacity
o f  SATCOM l l ;  o r ,  "The b i rd  i s  (a lmost )
fu l l  and  there  are  go ing  to  have to  be
some tough dec is ions  made about
where  the  fu tu re  serv ice  channe ls  go
pre t ty  qu ick" .

The t ru th  p robab ly  l ies  someplace
in  be tween the  two f ie lds  o f  thought .
The SATCOM l l  b i rd  o f  RCA,  now a l -
most  18  months  o ld  and la rge ly  sup-
por ted  by  the  cab le  te lev is ion  indus t ry ,
i s  in  fac l  push ing  the  l im i ts  o f  ' channe ls

ava i lab le ' .  There  may be  some ser ious
changes coming.

The cable induslry has been good
for  RCA Amer icom;  the  opera tors  o f
the  SATCOM ser ies  o f  sa te l l i tes .  l t  i s
the bread and butter of the RCA trans-
ponder  bus iness ,  and RCA is  no t  about
to  pu t  themse lves  in  du tch  w i th  the
mushrooming cab le  te lev is ion  indus t ry
useage o f  i t s  " repeater  in  the  sky"
system.

SATCOM l l  carr ies our signals. There
arc 24 transponders on SATCOM l l ;
let 's see how they are used 5nd how
that relates to CATV.

There are odd numbered channels
(1 ,  3 ,  5  and so  on)  wh ich  are  ver t i ca l l y
po la r ized .  There  is  no th ing  sacred  w i th
these channe ls ,  bu t  RCA has  chosen
to  keep v ideo o f f  o f  these channe ls
(us ing  them fo r  aud io ,  da la  and o ther
non-v ideo t ransponder  cus tomers)  p r i -
mar i l y  because they  lear  tha t  the i r
migh t  be  some prob lems w i th  "c ross

ta lk "  o r  in te r fe rence be tween ad jacent
channe ls  (such as  even numbered 6
and odd numbered 7) i f  there was
video on both at the same t ime. So
for CATV purposes, for now, we can
forge t  about  the  "odds" .

Which leaves the "evens". or channels
2 ,4 ,6  and so  on .  They  are  hor izon ta l l y
polarized and that is what we are now
us ing ;  hor izon ta l  po la r ized  even num-
bered channe ls .

Now channels 1 through 5 (or 1, 3
and 5  in  the  ver t i ca l  mode and 2  and
4 in the horizontal mode) are sort of
"reserved" or "set aside" by RCA lor
data, message traff ic and other non.
video and non-cable TV users. So that
means we can forget, for now, about
channels 2 and 4. Which leaves us with
horizontally polarized channels 6 through
24; or '10 channels in al l .  That seems
l ike  tha t  ought  to  be  enough fo r  cab le
TV.  But  i s  i t?

For  examole :

TransponderChanne l  UsedBy
6 SsS/relaying

WTCG Atlanta
8  CBN/re tay ing

WYAH Nor fo tk
1 0

1 2
1 4
1 6

1 8

used by  non- fu l l
t i m e ,  o r  o c -
c a s s i o n a l  u s e r s
video relay
s t i l l o p e n  ( 1 )
s t i l l o p e n  ( 2 )
PTL/schedu led
f o r  O c t o b e r /
November  s ta r t
used by  non- fu l l
t ime, or occasional
users  o f  v ideo re -
lay

20 HBO
22 HBO (reserved)

24 HBO

Now,  w i th  Un i ted  V ideo,  Inc .  hav ing
announced tha t  they  w i l l  o f fe r  Ch icago
independent  WGN (channe l  9 )  " in  the
spr ing  o f  1978"  and Southern  Sate l -
l i te  Serv ice  hav ing  announced they
wi l l  o t fe r  San Franc isco  indeoendent
KTVU (channe l  2 )  "be fore  August  1 ,
1978" ,  we have lwo v i r tua l l y - fo r -sure
a d d i t i o n a l  t r a n s o o n d e r  u s e r s .  J u s t
f  o r  d r i l l ,  ass ign  WGN to  t ransponder  12
and KTVU to transponder 14. That takes
care of (1) and (2) above. And that leaves
RCA wi th  channe ls  10  and 18 ;  channe ls
wh ich  RCA rea l l y  does  no t  want  to
g ive  up ,  because i f  they  are  f  i l l ed  up
wi th  24  hour  per  day  (o r  c lose  to  i t )
CATV s igna ls  them RCA looses  the
ab i l i t y  to  se l l  the  h igher  ta r i f f  ' oc -

cas iona l -use- t ime '  by  wh ich  they  s tand
to  make bunches o f  money (more  than
users  pay  fo r  so-ca l led  fu l l  t ime or
bu lk -use  t ransponders) .

Add to  lh is  po t  the  "p romises"  o f
Network One and others who are saying
they will "be on early in 1978" with CATV
type programming,  and you beg in  to
see the  na ture  o f  the  prob lem.

What are the options avai lable? Some
transponder users could move off of
SATCOM l l  to  another  b i rd .  Span ish
In te rna t iona l  Network ,  th rough Hughes/
Paramount  d id  tha t  recent ly .  The SIN
programming is  now on Westar  (RCA
is  p ro tes t ing  th is  move) ;  where  SIN
reportedly "got a better f inancial deal
than they  had f rom RCA.  .  . "  That ' s
f ine  except  tha t  to  have WESTAR and
SATCOM l l  in  your  headend,  you w i l l

need two separate TVRO antennas;
one fu l l  t ime ded ica ted  to  each b i rd .
On ly  Owensboro ,  Kentucky  has  tha t
k ind  o f  capac i ty  now and w i th  the  cos ts
o f  te rmina ls  be ing  what  they  are ,  i t  i s
un l i ke ly  tha t  too  many o ther  sys tems
wi l l  jump in to  two TVRO ins ta l la t ions
per system very fast. Most of us are
s t i l l  t ry ing  to  ge t  over  the  hurd le  o f
the  f  i r s t  TVRO!

So sp l i t t ing  up  the  CATV s igna ls
amongst  two (o r  more)  sa le l l i tes  does
not  seem l i ke  the  prac t ica l  th ing  to  do .
We' l l  a l l  hope tha t  doesn ' t  happen.
Other  oo t ions  inc lude:

(1) RCA re.evaluating the "sacred
nature"  o f  channe ls  i0  and 1g
( i .e .  chang ing  lhe i r  'occas iona l

useage '  des ignat ion  to  fu l l  t ime
CATV use)  and.  o r .  .  .

(2) re.evaluating the sacred nature
of channels 2 and 4 (maybe moving
the  occas iona l  v ideo users  here
and thereby  open ing  up  10  and 1B
for  CATV f  u l l  t ime use) ,  and,  o r .  .  .

(3) Having al l  of the CATV users
move to vert ical ly polarized lrans-
ponders  on  SATCOM l l  (g iv ing
us  rea l l y  no  measureab le  new
channe ls  un less  1 ,  3  and 5  were
added to the'CATV pot'), and, or. . .

(4 )  Hav ing  a l l  o f  the  CATV users
pick up and move (boy what a
mov ing  tha t  tha t  wou ld  be ! )  to
SATCOM | (the other RCA bird). .  .
wh ich  wou ld  reou i re  whomever
it  is on SATCOM I now to move to
I  t ) .

Not to panic however. There are
o ther  op t ions .  Such as  RCA s imp ly
say ing  ' sor ry  Char l ies ,  bu t  there  is  no
more  room ava i lab le ' .  Or  maybe ( . ius t
maybe)  you don ' t  need a l l  o f  these
great  (new)  s igna ls  anyhow.  .  .and you
wou ld  be  per fec t l y  happy  to  have jus l
a  ha l f  dozen or  fewer  s igna ls  anyhow.

Who would have forecast just two
years  ago th is  month ,  when the  f i rs t
fa l te r ing  TVRO s igna ls  ended up  on  10
meler  an tennas in  F lo r ida  and Mis -
s iss ipp i  tha t  the  day  wou ld  come less
than two years  la te r  when we wou ld
be wor ry ing  about  such nonsense.
Pogo would be r ight at home in the
cable industry!

PBS Via Salel l i le?
"Congra tu la t ions  to  a l l  who made

the convention at Fountainhead another
t remendous CATA success .  The cab le
owners  owe you a l l  a  debt  o f  g ra t i tude.

Now to  someth ing  e lse .  As  a  resu l t
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of al l  of the effort by CATA, the small
earth satel l i te receiving stat ion has
become a real i ty, making the reception
an economic  poss ib i l i t y  fo r  smal l  sys-
tems. Now it  would appear that since
Public Broadcasting Service is planning
to  pu t  i t s  s igna l  on  a  sa te l l i te ,  these
fine programs would be avai lable to
many o f  the  smal l  communi t ies  tha t
would never have had the service. But,
no ,  PBS puts  i t s  s igna l  on  Western
Union  Sate l l i te  so  i t  i s  no t  ava i lab le
wi th  CBN and HBO and Channe l  17 ,
necessitat ing another dish to receive
the  s igna l .  Bu t  tha t ' s  no t  insurmount -
able-we could break our necks and
over a period of t ime put in a second
rece iv ing  d ish .

Now the  c rown ing  b low-apparent lY
the PBS does not have any Plans to
make the signal avai lable to cable sys-
tems.

We are in a very remote area of Texas
and an area that the F.C.C. has con-
stantly indicated i t  hoped to see ad-
equately served. Wouldn't  i t  appear to
any reasonable thinking person that a
wedd ing  o f  PBC and Cab le  i s  the  on ly
way for PBS to get the kind of coverage
tha t  was  or ig ina l l y  in tended?

Nei l  H ickey  in  h is  a r t i c le  in  the  cur -
rent TV Guide t i t led " l t  Al l  Comes Down
to  Money"  ta lks  to  th is  p rob lem.

"One example of where such study
is clearly needed is CPB's satel l i te
plan. By January 1979, at a cost of $40
mi l l ion ,  CPB expec ts  to  have in  oper -
a t ion  a  fu l l  sa te l l i te  d is t r ibu t ion  sy '
stem for PBS programs (replacing the
current terrestr ial one), giving each
s t a t i o n  t h e  c a p a b i l i t y  o f  r e c e i v i n g
three  or  more  program s igna ls  s imu l -
taneously instead of only one. l t ' l l  make
PBS 'one o f  the  most  e f f i c ien t  and
soph is t i ca ted 'agenc ies  in  a l l  o f  b road-
casting, says the Corporation, since
it wi l l  be better able to serve the regional
and spec ia l - in te res t  aud iences ,  and
enhance the program options of every
s ta t ion .

I t  may a lso  s imp ly  add to  the  chaos ,
making a coherent national program
schedu le  even more  d i f  f  i cu l t  to  ach ieve
than i t  is now. Stat ions wil l  be receiving
up to  four  p rograms s imu l taneous ly
(depend ing  on  equ ipment ) ,  bu t  they ' l l
be able to broadcast only one at a
t ime-unt i l  cab le  (o r  op t ica l  t iber )  TV
prov ides  pub l ic  b roadcas t ing  w i th
mul t ip le  ou t le ts  in to  Amer ican TV
homes. When that happens, a well-
funded and enl ightened PTV sYstem
could truly offer r ich and varied TV fare:
a chi ldren's channel, an instruct ional
channe l ,  a  d rama and mus ic  channe l ,
a soorts channel and so torth. That
co-joining of satel l i te and cable tech-
no logy  is  one o f  the  most  p romis ing
and tantal izing prospects for PTV's
f  u tu re . "

This tel ls better than I can what CPB'
PBS with cable gan do for rural areas
and, for that matter, many areas of the
country.

l f  others in the industry feel that
these thoughts have merit ,  perhaps we
can ge t  someth ing  go ing .  l ' l l  he lp  in
any way.

B i l l S o h l
A lo ine  TV Cab le  Co.
A lp ine ,  Texas

Bi l l -
Because many states, such as Texas,

lack a comprehensive slate-wide cover.
age ETV service plan (and the funding
that goes along with the plan), there are
large gapping holes in the PBS cover.
age nationwide. True, few people may
live in these 'holes' but those that do
pay at least their pro.rale share of
taxes to keep the PBS system op€rat.
ing. What you suggest is that PBS
needs to be more responsive to a 'help-

ing hand'; a hand which a cable
operator such as yoursel l  would be
wil l ing to lend to PBS if  only lhey
would show some interesl. How about it
PBS? ls lhere not some way lhal you
can revise your present program to
include direct satel l i le feeds to rural
America, where direct off-air PBS
service is now lacking? Here is a man
in the outback of Texas that says his
area needs your service. And we are
bett ing that others are in a similar boat.
How about i t  industry? Are you too
suffering from poor or inadequaie PBS
coverage?

CCOS COMMENTS
" l  wou ld  l i ke  to  o f fe r  the  fo l low ing
comments on CCOS-77 with accompany'
ing  suggest ions .  F i rs t ,  le t  me say  tha t
the program was well  organized and I
found it both interesting and informative.
The on ly  negat ive  po in t  I  wou ld  make
would be from my viewpoint as a CATA
Associate Member; the t ime al loted
for  exh ib i to rs  to  d isp lay  the i r  p roduc ts
was minimal and I recommend that i t
be substantial ly increased for your
nex t  meet ing .

"Secondly, the attendees were nation-
al in scope but the majori ty seemed to
come from the mid-western region.
Thus to make CCOS more meaningful
to  your  CATA membersh ip  I  th ink  you
shou ld  cons ider  vary ing  the  reg iona l
location each year. This would benefi t
both the CATA membership by making
it easier to attend a national convention
and the CATA Associates by al lowing
them exposure to those smaller systems
in various parts of the country that do
not undertake the expense of attending
conventions that are distant geograph-
ica l l y .'  

We appreciated the opportunity to
part icipate in CCOS-77 and thank the
CATA staff for the help and courtesy
extended to us during our stay."

Jack C. Hooper
Sales
Oak Indus t r ies ,  Inc .
Crystal Lake, l l l inois
6001 4

Jack-
Expanded exposure time lor CCOS-78

Associales is promised; although the
best way to do lhis is yet to be decided.
The location problem is considerable.
CATA membershiP is nationwide, but
the largest concentration ol members
is in a 'bell '  stretching from Canada
to Mexico, the Rockies east lo the
Appalachian area. One way to look at
the site selection process is lo create
a "route-miles-traveled' model, by which
the distance from each member to various
proposed sites lor CCOS is analyzed,
and averaged. lf you do this (we are
doing it lor CCOS.79) you come to the
conclusion that between lhe'member-
ship belt 'and the bigness ol Amerlca,
the average member travels the least
distance when you are located some-
place south of the geomelric center
of that belt. In other words, this becomes
the shortest average distance to lravel
lor the average member. But bocause
it is an average equation, thst means
ihat some members (such as in Maine
or Oregon) end up traveling a consider'
able distanco. PerhaPs there is no
perfect answer. ..only one or lwo that
"ar€ betler than" lhe other choices
possible.

Mid Stale Seminars
John Weeks & Associates in  co-

operation with Larry Dolan of Mid State
Communications is sponsoring a series
of seminars tor CATV personnel cover-
ing the fo l lowing topics:

1) Radiation detection and measure-
ments

2) System sweeping as a prevenative
maintenance technique

3) FCC tests and measurements;
and cal ibrat ion techniques

Sessions are to start at 9 AM and
will be completed by 4 PM on the tollow'
ing dates and in the following locations:

Seplember 1glh-Hi-Q Motor  Inn,
Or lando,  F l .
Seplember 20lh-Hol iday Inn NE,
Atlanta, Ga.
September 22nd-Sun 'N Sand Motor
Hote l ,  Jackson,  Ms.
There is no charge for the session;

you may contact John Weeks at (404)
963-7870 for f urther information.

Texscan Road Shows

The fa l l  seminar  ser ies  fo r  Texscan 's
Ra le igh  B.  S te l le  and h is  mag ic  lan tern
program is as fol lows:

October 1 0-1 4/Ausl in, Texas
October 24-28lAlbany, New York
November 1 4-1 8/Orlando, Florida
Fu l l  in lo rmat ion  on  the  Texscan

s e s s i o n s ,  c o v e r i n g  t e s t  e q u i p m e n t
app l ica t ions  fo r  CATV,  i s  ava i lab le
from Texscan al 2446 N. Shadeland
Avenue,  Ind ianapo l is ,  Ind iana 46219
(317/357-8781).38
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RMS CATV Div is ion ,  50  Ant in  P lace ,  8 ronx ,  N Y 10462 (M5,  M7)  212-892-1000
Sade lco ,  Inc  ,  299 Fa,k  Avenue,  Weehawken,  N J  0 /0g7 (M8)  201-g66-0912
sc ienr i l i c  A l tan ta  Inc  ,  3845 p teasantda te  Rd ,  A t tan ta ,  cA 30340 (Ml ,  M2,  M4,  M8,  s l ,  s2 ,  s3 ,  s8)  404_449 2000
SCItNTIFIC C0MIVUNICAII0NS, INC, 3425 Kingsley Rd., Garland, IX 75041, (M4 Low l ioise & Parameir ic) 214,271,3685
SITC0 Antennas,  p  o  Box  20456,  por t tand.  oR g t2?0 (02 ,  D3,  D4,  D5,06 ,  oz  og ,  Nz ,  t i l ,  us ,  No,  M9)  503_253,2000
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I tRRAc0M,9020 Ealboa Ave, San Diego, cA 92123, (M9 Microwave Earlh stat ions) zH zla qioo
r E x s c A t { c o r g .  2 4 4 6  N  S h a d e t a n d A v e ,  I n d r a n a p o t i s ,  t N  4 6 2 l g l u a , u i n o p a s s t i t i . r r l : t z _ : s z _ a u a t
T h e t a - C o m ' P 0  B o x 9 / 2 8 , P h o e n r x , A z  8 5 0 6 8 ( M l , M 4 , u s , N r , N a , s t , S z , s f , s S , A t i i i M r c n o w A v E ) 6 0 2 - 9 4 4 . 4 4 1 1
TIMEs lv lR t  &  cABLE c0 . ,  358 Ha i l  Avenue,  wa i l ing ford ,  cT  06492 tNs l  zo : -zos ,z io i  

-

T i t s c h  P u b l i s h r n g ,  I n c . ,  P  0 .  B o x  4 3 0 5 ,  D e n v e r ,  C O  g 0 2 0 4  ( 5 6 ) 3 0 3 _ _ 5 2 3 , 1 4 3 3
Tocom,  lnc ,  P  0 .  Box  47066,  Da i las ,  1X.75247 (Ml ,  M4,  M5,  Conver te rs )  214_43g_/691
I0Mc0 cOMMUNlcAIl0Ns, l t ic, 10.7J tndependence Ave., Mtn View, cA 94043 (t1, t5, H9) 415 969.3042T o n e r C a b l e E q u i p m e n t , l n c . . 4 l 8 C a r e d e a n D n v e , H o r s h a m . p 4 . ^ l 9 ^ 0 - 4 - 4 t O Z . O S . O + , O S  f i e , D 7 ) 2 1 5 _ 6 7 5 . 2 0 5 3
ll lq!_9'gryn I lectronrcs Inc 42 Racrne Rd . Rexdate. 0ntairo- Clnioa tvtgl i lZ: f i r ' l , iS] ari-)a' i  r ia' t
U N I I E D P R E S s I N T t R N A I t 0 N A L , 2 2 0 t a s t 4 2 n d S t , N e w y o r k , N y  l 0 0 l 7 , ( s 9 ) ( A u i o m a t e l N e * i s u , j z t z o g z o t o o
UNI IED STATES IOWER & FA8 C0.  P  0  Drawer  "S" ,  A f ton ,  0K 74331 {M2,M9)  918.252 4252van Ladder ,  Inc . ,  P  0  Box  209,  Spe.ncer ,  rowa5r30r  (Mg,automatedradderequ i fment ) r12*262.5gr0
VIDE0 0AIA SYSTEMS,40 0serAvenue,  Hauppauge,  N.y .  11787 (H9)  516.231.4400
V I I E K  E L E C T R 0 N I C S ,  l N C  ,  2 0 0  W o o d  A v e  ,  M r d d l e s e x ,  H  t  Z O t _ a O g . g A O O
WAVETEI(  Ind iana,66  N F i rs l  Ave ,  Eeech Grove,  tN  46107 (ME)  3 l  7_783,3221
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CATV HETERODYNE PROCESSOR FROM Q-BIT CORPORATION

,4 \ \N

Model eB-650 processor CSp adds to Q-bit  Corporation headend capabil i t ies, and offers both f lexibl l i ty and performance.
Ma3n frame concept \- with modular internal constructi tn; 75 ohm connectors, and interface cabl ing between modules
al lows the system designer to conf igure a processor to his part icular needg and provides for simple servicing.

FEATURE HIGHLIGHTS

o Design emphasis on rel iabi l i ty and serviceabil i ty with'
out sacrificing performance.

o Separate sound and video AGC . noise immune true
keyed AGC system with > 60 dB dynamic range.

o Up to +50 dBmV output with -20dBm in.

o Delay distort ion <t25 nSec, video response f lat from
- .75  MHz to  +4 .2  MHz.

o lF output, substi tute lF input and lF switching con'
trols standard equipment.

tfuiI

o Automatic 24 Ydc standby power switching standard
equ ipment .

r Many options and accessorieg:
- high-level or looping output ampli f iers
- adjacent channel lF f i l ter
- phase lock output
- standby-power battery charger

Write or cal l  Hansel Mead for information on QB'650
and other CATV products.

Q-BrT CORPORATION
P. O. Box 2208 o Melbourne, Flor ida 32901 o (305) 727'1838
lN CANADA: VIDEO SERVICES. LTD. 4330 HALIFAX STREET o BURNABY. B.C. V5C 3X5
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Whether you're upgrading or expanding your present
system, or planning a new 3O-channel cable system,
you should consider the positive features which
Electroline's new ELA-14 Amplifier offers you.
s gi-directional capabitities to 300 MHz
. Campability with 30 or 60 volf sysfems
J A module that ls easi/y accessib/e
t Power from either input or output,

can be power-blocked at output
rUniversalS/8 * 24 entry fitting
J Economical price

Manufactured in Canada by Electroline and quality designed to
meet lhe high standards required for a 3O-channel cable system.

ELECTFIC]LINE-Television 
Equipment Inc.

8762, 8th Avenue, Vi l le St-Michet, Montreal, Que. H1Z 2W4
or phone col lect (5i4) 725-2471

Representatives across Canada and the U.S.A.
Offering a l ine of qual i ty equipment for the cable industry.
SPECIAL AMPLIFIERS o COUPLERS o FILTERS . SPLITTERS
TAPS. TEST ADAPTORS. SWITCH.TRANSFORMERS
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