
"rnANsmroR.
APPROYE
ffiorv



v-l

I

For the twelve rounders,
Econobloc adds seven more.
Oak ranks the Econobloc as the
most economical way to expand

your 12-channel system.
Mid-band channels A to G
convert  to  channels 7 to 13.
Econobloc converters l ive
up to thei r  name by g iv ing
you a block of seven mid-band
channels at  an economical
pr ice.

The init ialcost of a
converter is only
round otl€. Before you score
the totals, ask yourself where and
how the product is made, and
by whom. Remember, reliabil i ty
counts.  The re l iab i l i ty  of  the Oak
oroduct stems from our control
over the total production process.

We build them in our plants.
All Oak CATV products are made
in company-owned facil i t ies. We
have a commitment to our cus-
tomers and we back it up with
prompt delivery and rapid
serv ice turnaround.

The winner. . .Oak !

Compare Oak converters with all
o ther  contenders. . .  but  remember
that there's more to the compar-
ison than just the " black box."
Market leadership and techno-
logical expertise are your assur-
ance that  the Oak Tr iml ine l l  and
Econobloc converters wil l go
the distance. Oak converters are
winners and your profit-wise
choice.

lltrl( rnnu"lrios rno.
CATV DIVISION/cnvsrar LAKE, rLLrNors 60014
T€LEPHONE: 615459-5@0 ruX: 910-634'3353

The Oak ohe-two punchrrr
aknockout for profits!

This is the Trimline l l-
a champion 35-channel
AFC converter.

I t 's  a h igh qual i ty  uni t  wi th the
toughness and versati l i ty to
meet the varying operational
parameters of cable systems. lt
has wide dynamic range and h igh
selectivity to defend against such
opponents as cross-mod u lation
and adjacent-channel interfer-
ence-even at high input levels.

Great seats for the fans.
You can offer your fans the
convenience of set-too or remote
"Jewel Case" operation. In either
event, a built- in Automatic Fre-
quency Contro l  e l iminates the
f ine tuning shuf f le .  The Tr iml ine l l
is also available with an optional
self-contained descrambler for
premium programming wi th
unbeatable security.
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pocket the difference
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WHAT MAKES HTN'S PRICES SO tOW?

It's simple. You know whof you wonf for your system: good movies. (So we don't
need o lorge stoff to sellyou onything else. We iust ploy good movies ond you pocket
the difference).

The business is slmple, too.

The sotellite provides o very good, one-hop signol.

We corefully try lo schedule fhe best mix of the best ovoiloble movies.

You chorge whof more of your potentlol subs con offord.

Not the highest price, which lOo/o or 20% will poy no motter whot, but something
most of the olher 80% of your subscribers con offord, like $3.95 per month.

You get more ond hoppier subscribers.

ond
you pocket fhe
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t4 Str-?Oaq 7*p?
You bet, and they're only available from RMS

Another  f i rs t  for  the RMS CATV DIVISION-
the new RMS six-way directional tap could be your answer
to a number of important system design problems.
This new, tota l ly  unique "UNITAPTM" product  is  avai lable
in8-1 /2,  14,  17,  20,  24,  27,  30,  34,  37,  and 40 db values.  The
CA-3506 bottom plate is interchangeable with the CA-3508
eight-way "UNITAPrM " .

3.  Rounding out  the RMS 2,4,  and 8-way "UNITAPTM" l in" . ,
this new product development offers the CATV industry
the most comprehensive l ine of directional taps and they're
available now, for immediate delivery.

4. For additional information on this new product write or
cal l  co l lect .

ELECTRONICS,

RMScATV DtvtstoN
rNc.

q"n*rr,lir, r,/ 9!.,2!/r,n rhh.,,
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RMS ELECTBONICS,  tNC .  50  ANT IN  PLACE,  BRONX,  N .Y . ,  10462 /CALL  COLLECT 12121  A92 -1OOO -  ( 212 l �  892 -6700
TELEX #224652  -  24  HOUR SERVICE  /  CABLE  ADDRESS:  "RAMONlCS" .

C A N A D I A N  R E P R E S E N T A T I V E :  D E S K I N  S A L E S  C O R P .

@ Copyr ight  19?8 RMS Electronics,  Inc.
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The Cable Connection. Lest we forget our humble beginnings in these
days of satel l i tes and microwave and 35 channel systems, i t  al l  began
with a piece of cable. And for the immediate f uture, i t  st i l l  ends there.
There's something 'unnatural '  about this part icular piece of cable.
Can you spot it?
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After The Smoke
Last month's CATAtorial debated the rationale for handing to the

FCC new authority to create a system of fines and forfeitures to be
employed against CATV systems that are alleged to be in violation
of FCC rules. As most will be aware by now, the FCC was formally
handed that authority by Congress on February 6th.

There is no point in being concerned at this point who is responsible
for this legislation getting through; anyone who wants to know can
find out on their own. Suffice to say the Gommunity Antenna Tele
vision Asmciation was not in fayor of this legislation, and did in
fact defeat the legislation in the fall of 1976 when it first appeared
headed for approval. We tried again this time around, but met
with less success.

The concern now is not who did it, but what the legislation, now
passed, is apt to do to us.

Large cable systems and large system operators seem hardly
bothered about the prospect of fines and forfeitures for alleged
wrong-operation. Until this legislation, if your cable system was
accused of violating an FCC technical standard, or canying a signal
you were not supposed to be canying, or not having proper files
of your operation open for public (or FCC) inspection, the recourse
the FCC had was to haul you to Washington to appear before them
in a hearing. You could waive the right of a hearing of course, and
then they moved onto the next level of enforcement which was
to tell you to cease and desist. lf you chose after judgement (or
admission of guilt) not to cease and desist, they could push the
issue through the Department of Justice office. In any event you
had your day in court, if you wished it, and you also had the right
of appealing the FCC'court' decision if you wished.

Finc change much ol this Now if you are alleged to be in violation
of a rule the FCC will be able to skip the preliminary hearings and
simple assign a monetary fine against you and your system for the
alleged infraction. Yes, you still have the right to a hearing if you
wish to contest the fine, but the headng is no longer automatic.
The assessment of the fine presumes you are guilty and it is up to
you to prove that you are not. This is, as has been noted previously,
a strange way to treat a person 0r a company in a country where the
presumption of innocence is'guaranteed' by the Constitution. The
fine procedure reverses the presumptive process and the responsi-
bility of proof falls on the shoulders of the individual charged with
the 'crime' as opposed to it falling on the shoulders of the accusor.

How might you first find yourself in a fine and forfeiture situation?
0bviously if one of those understaffed and overworked FCC field

inspection vans should roll into your town and proceeds to make
measurements, the chances that you will be charged with one or
more violations is very good. I venture to say that there is not one
...not one single...CATV system in the United States today that is
operating under total conformity with all of the FCC rules and
regulations throughout all of its cable plant. That simply means

that no matter how good an operator you are, or how often you
check for radiation or signal balance or signal to noise ratio, exposed
as our plants are to miles and miles of open air and nasty environ-
ments, if someone wants to find you guilty of a rule infraction they
will do m. lt is not preventable.

Yet we hold no real fear about the infrequent FCC inspections.
Not only are they unlikely to happen very often, but every FCC field
man we have ever met has impressed us as a very responsible, very
reasonable human being. We doubt, left on their own, they would
deliberately set out to pin a guy to the wall. But. . .we certainly do
not expect them to overlook repeated, flagrant violations either.

So if we expect a fair shake from the FCC field people, who is
it we are concerned about? Do you really need to asl?

Let's go back abit to the adoption of the Copyright legislation
in 1976. Do you remember that small section in the new Copyright
Law that assigns to television broadcasting stations the 'right of an
agent' to bring suit in local federal court against a cable system
alleged to be in violation of the new Copyright law? Well, that's
the way the law was written and that means that if a broadcaster
discoven you are not giving him the protection he feels he is entitled
to, the broadcaster can march into federal court and sue you, as
an 'agent of the copyright owner', for violation of the law. That's
the violation-section where the court can assess fines of up to
$50,000 against a cable system found to be in violation of the
Copyright law.

This seciton of the Copyright law was designed by the NAB to
put the almost supreme power of life and death over area cable
systems into the hands of the local broadcast station. All the broad-
caster has to do is to catch you not giving him the full non-duplication
protection he is entitled to, for example, on either network signals
of those elusive syndicated programs, and he's got'cause' to haul
you into court for alleged violation of the law. lf he is sure of his
case, he has nothing to lose because the law rewards the 'agent'

with not only potential cash damages but it also provides that the
defendant (that's you) must also pay the court and attorney costs
of the plaintiff (that's the broadcaster).

lf that was not sufficient harassment power for broadcasters to
have, the new fines and forfeiture authority of the Commission
magnifies that'power' by a power of squaring. Perhaps not on
paper, within the law, but we are betting that when the rules are
released that's how they turn out.

Let's say a broadcaster is not happy with your presence. lf he
can't nail you for a Copyright law violation, he can certainly find
your operation in violation of radiation standards or systems flat-
ness levels or any number of other 'technical specifications' at
one or more points.

A news release from the NAB points up how the broadcasters
are preparing to deal with this new found 'power'.



"The llational Asociation of Broadcasten will sponw a seminar
(on Februart 24th) entitled'Cable Television: The FCC, The Copy-
dght law and llhat You Should lhow'. Ihe obiectiue of the seminar
is to proyide teleyision broadcasters with specific and practical
inlomation on how to asert their dghts under the Fedeml Com-
munication hmmisions cable rules and lhe new opydght law.. .".
lf that sounds like a conference to plan a war against cable, you

read it right. Armed first with the new Copyright law, and now with
the FCC's fine and forfeiture authority, the broadcasters are purely
relishing their new found role of'protector of the public rights'.

The broadcasters have always wielded an uncommon amount of
power at the FCC. There is every reason to suspect, to expect, even
to predict that when a powerful broadcast station operator finds
himself crossways with you as a cable operator, that he will:

1) Firct check to see if he can narl you on a copyright violation
(afterall, that's a chance lor him to boost his'profit structure'
by getting damages against you in a federal court);

2) lf he fails here (and perhaps if he doesn't fail), we can expect
him to send an engineer or two into your town to 'inspect

your system'. Radiation will be the easiest thing to check; one
of the commonly available CATV radiation detection systems
and a dipole strapped on the roof of the engineer's car will
give them most of the'evidence' they need to call in the FCC.

Why would they do this to you?
Economics. There is seldom any other answer to a power play

like this.
Now it may well be that every broadcaster in your area loves you,

that they would never think of harassing you with any type of new
found federal power. And for you the new fines and forfeiture
authority of the FCC is not a big deal. lf this shoe fits your shop,
more power t0 you.

But if the broadcasters (one or more) in your area have been
known to be 'anti-cable', well, you may have some sleepless nights
ahead. lt is high time that we began thinking about ways to'return
the favo/ should the new fines and forfeiture authority become
an 'overworked tool' in the hands of zealous anti-cable broadcasters.

There are several responses we might make. For example, the
broadcast rules are pretty strict. Even with the benefit of counsel
and/or top engineering, broadcast stations do make errors from
time to time. lf ne were belter equipped to monitor broadcast
station performance I imagine that we could return the favor when
the need arose. lf you remember the report in the December 1976
isue of CATJ concerning the under-500-subscriber system in Sausalito,
California you will recall that when San Francisco's channel 60
called in the FCC to investigate the Sausalito system's refusal to
carry its signals (the system said the signal available to it was of
such poor quality it could not carry it). . .the FCG found three signi-
licant yiolations in the channel 60 operation. And they cited the
station for the violations. We might well, through the pages of
CATj, develop some helpful guidelines on what to look for and how
to measure broadcast station performance. Just as a defensive
weapon should you get attacked by an over zealous broadcaster.

There are other defensive positions we can take. And we will. But
for now the very first thing tou should do is to set out to (l) mend
your fences with you local broadcasterc, if they need mending, and,
(2) make uefuery surc that pur plant is in the best pcible ondition.
In this regard we would suggest that you immediately begin to keep
a daily log of all routine and special maintenance you do to your
system. Just take a notebook and keep a written record ol what
you do and when and where you do it. Be prepared to demonstrate
that your system is maintained on a regular basis using the best
techniques available to you. A person who can demonstrate he is
trying to do it right is going to be in much better shape than som+
one who is suspected of simply not caring how his plant runs. Then
as this whole new problem area evolves we'll visit it from time
to time here in CATJ.

Cable operators, who want
satisfied customers, are
switch ing to Electroline
switch-transf ormers and
cable switches which are of
very high isolation.
Protect yourself against
outages caused by power
failures, cable breaks, labor
problems, customer-
installed contraptions. Elec-
troline equipment is tested
for  re l iab i l i ty  and durabi l i ty
- and installation is so easy.

SWITCH MATCH
ESM-753
Inputs, 75 ohm
Output,300 ohm

€t *.*ii;*'i:ll:
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ELECTROLINE
Television
Equipment lnc.
8762, 8th Avenue
Vi l le  St-Michel
Montreal .  Que.  H1Z 2W4
or phone col lect
(514) 725-2471

Representatives across Canada
and the U.S.A.
Offering a l ine of
quality equipment
for the cable industry.
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Negative Ys Positive Systems
Audited Ys Unaudited Systems
Cable Traps Ys Descramblers

Lowest Overall Costs vs
Lowest FrontDnd Costs

Single Channel or Multi-channel

Negative vs Positive
System
There's no doubt about i t .  .  .
the Negs have it over the
Pos. The greatest deterrent
against theft of service is to
not al low the premium channel
into the home where it can be
reconstituted . . . to trap the
signal of all non-payers at the
pole where it is least subject
to tampering.
VfTEK Cable Traps look like drop
cable, provide deep-notch depth
(typically greater than 70dB),
superior envi ronmental stabi lity
and durability, are maintenance-free
- and are on the pole!

Audited vs Unaudited Systems
Auditing is easy with VITEK Cable
Traps. Simply count your traps and
compare with your current sub-
scriber list. No contact with the
subscriber is necessary. Since (Pos)
descramblers are located in the
home, installation records ai'e your
only clue as to who your "cus-

tomers" really are. Gaining access
to the residence can be diff icult and
may require numerous visits.

Cable Traps vs Descramblers
lf "they" don't pay . . . reconnect the
cable trap . . . on the pole! Recovery
and replacement of descramblers is
time consuming, costly and may
require legal action.

Anywayyou
look at it...

YITDK
isthe answer
forPAY TY

VITEK

Descramblers
can also be"loaned out"

depriving you of additional
income. . .  bu t  V |TEKCable

Traps stay put . . . onthe pole!

Lowest Overall Cost vs
Lowest Front End Costs

You get what you pay for, so
don't  be misled by the apparent

economies of (POS) descramblers
and terms like "self -amortize" and"absorbed costs". The larger the

instal lat ion, the more economical
VITEK Cable Traps become. You
save on maintenanie and service
calls, recovery or replacement of

equipment and in the end, there is
nothing more foolproof and rel iable
than a VITEK Cable Trap to prevent

theft of service . . . and that's what
PAY TV Security is all about.

lf you're successful, you'll outgrow
the short-term economics and

inadequacies of descramblers as
others have and change over to

VITEK's Cable Traps.
Il's simply a matter ol . . .

Pay us Now . . . or Pay us Later.

For additional information
cal l  or wri te:

VITEK Electronics, Inc.
200 Wood Avenue, Middlesex, N.J. 08846

fel: (201) 469-9400

Security!



@eD rAsmlffiuD Pnruffis
(on state-of-the-art

From America's Oldest
1978 products)

CATV Distributor!

THIS MONTH'S SPECIALS
* Matching Transformer model

TV-IF, 16 cents "u.h in lots of * F-59 Fittings- with_ Ring' 7.5
100 cents each inlots of1,000

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

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

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

lmpressive quol i ty.  .  .  surpr is ingly low
price. Just $2695 for the most relioble
uni t  ovoi loble (ot  ony pr ice!) .

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

The Veother Scon lll comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 intedoce sync. Includes Time, Temperoture, Boro-
metric Pressure, Wind Velociry, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.
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CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

For high quality CATV products backed by reliable serrlice, order from. . .
COM M.PLEX ELECTROI{ ICS LTD.

DISTRIBUTORS OF

TEtEl{G (Aquarius} . TRIPtE CR0W]{ ELECTRO]{lCS
KAY ELEMETRIC O SADELGO. MICROWAUE FILTER O

PHASECOM O TOMGO . ARUIl{ SYSTEMS. UITEK

c " |, y 5;l 5 :T S$il : i:??ls"'L?JT."r',lo& n "o "
*,,0,01,'llliifo rer:('orTfillllsr ra,rooiTil.tTlz Ter:(e'zrlNzT-aim
Telex:05-826795 Telex:06-966599 Telex:04-354878

comm-pLEH
ELECTFICINICS LIMITEtrI
An All Canadian Company



Therets a word
fon this kind
of tower.

STOUT
Chances are your CATV headend, or microwave site
will never experience this kind of adverse weather.
But it's good to know that should the forces of nature
ever-combine to load up your tower with ice and wind,
it  can take it  in str ide.

USTC towers. are stout. Big and beefy. . .perhaps they
are even 'over-designed' for the normal kind of loading
you might expect. There's a reason. lt's called 'ab-
normal loading'. The kind you get when big winds
blow, or four days of freezing drizzle and fog turns
the tower members into two or three times normal
dimensions. Or, and it  happens, when you get both
. .  . together or immediately fol lowing one another.

USTC builds stout towers, stout VHF log antennas
and stout six meter aperture TVRO terminals. Nobody
can give you an uncondit ional guarantee that under
any and every abnormal loading condition your tower
or antenna structure will stay in place. But if you want
the stoutest cost-effective construction in the industry
with more than a decade of f ield-proven performance
to back it  up. . .you need to talk with the stout folks.
That's us. USTC.

K. & K. Cable T.V., Corp.
RR '2 t  € tara3T .  oEvrL3LA(E NO !!30! .  r701r 652,a!25

J a n u a r y  1 2 ,  1 9 7 8

i l r ,  oanny Weathers
u.S. Tower and Fabrlcat ion Company
P , 0 .  D r a w e r  ' S '
A f t o n , o k l n h o t u  7 4 3 3 1

Dear Dannyi

Enclosed is a photograph taken of your USTC 400 foot tower jnstal led
for us here in Edrcre, North Ddkota. The photograph was taken on
December 20th, two days after a f luke storm had stopped. For about
four ddys we had temperatures in the 20-30 degree F range with d
constant fog and dr izzle. l ihen the precipi tat ion stopped, ue then
had r inds up to 40 MPH on December lSth and lgth.

I  anr sure you can see why a person might be lorr ied about how much
i c e  a n d  w i n d  a  t o w e r  c a n  t a k e .  I f  y o u  w i l l  r e c a l l ,  I  l o s t  a  t o u e r
(frm another nanufacturer) three years ago and I  real ly have no
d e s l r e  t o  9 o  t h r o u g h  t h a t  e x p e r i e n c e  a g a i n ,

Although we experienced some apparent antenna ddnage, I  must say
t h a t  U S T C  b u i l d s  a n d  i n s t a l l s  o n e  h e c k  o f  a  t o w e r ! ! !

United States Tower and Fabricating Company not only builds (and instal ls) towers and antennas
that  can take i t .  .we stand behind every product  we produce.  And that 's  one very-s tout
guarantee.

run_
P . u l  P .  K e a  t i  n q  .  /
Genera l  i ldnaqer

Unlted Stoles Tower ond Fobrlcatlon Compony
P.O. Drower'S', Aflon, Ok. ttf33l

Call D anny W eathers or Tony B ickel at 91812574257.vfilEe
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o The Tracker makes dynamic
measurements up to 120 db-simply aqd
accurately.  The instrument combines al l
the features of a high resolut ion (500 Hz),
sensit ive (-60 dBmV) spectrum analyzer
w i th  a  h igh  leve l  ( *51  dBmV)  sweep
generator,  display scope, dual channel
switcher and return loss ref lect ion br idge.

o a t r t a o

Observe these key specifications:
SWEEP
Frequency Range: 1 to 350 MHz; continuously variable center fre-

quency.
Display Flatness: -L0.25 dB max. at full sweep width; -t-9.'1 6g

across any 10 MHz band.
RF 0utput: *51 dBmV calibrated; 50 dB variable in 1 dB steps.
Harmonic Distortion and Spurious Signals: 30 dB down, typical
Acculacy:

Gain or Loss: -+1.0 dB calibrated at 20 dB loss (accuracv near 20
dB better than +0.5 dB)

Return Loss: +1.0 dB calibrated at 26 dB return loss (accuracy
near 26 dB better than +0.5 dB)

Display: Long persistence CRT, P7 phosphor, useful area 5.5/' X
7.5rf ; sensitivity 0.2 mV/div. to 0.2 mV/div.

Power Requirements:  115/230V, 50/60 Hz,  100W
Dimensions: 13.5 X 17 x 16.75 inches 23.75 x 42.5 x 41.5 cm

SPECTRUM ANALYZER
Frequency Range: 0.4 to 350 MHz
Frequency Response: -l.1 dB
Resolu l ion 3 dB Bandwidth:200 kHz,10 kHz,  and 500 Hz swi tch

selectable.
Shape Factor: 60 dB/3 dB ratio - 200 kHz 20:1;10 kHz 4:1, 500

Hz  8 :1 .
Noise Sidebands: Greater than 70 dB down 15 kHz or more from

input signal.
Intermodulation & Harmonic Distortion: 3rd order more than 70 dB

down from two *10 dBmV signals separated by 1.5 MHz, at less
separation, 60 dB down. 2nd order down 55 dB from two *10
dBmV signals.

Ftequency Markers: Six plug-in jacks. Accepts single frequency or
harmonic markers for frequency identif ication. Provides frequency
identif ication in all modes. Accurate to +0.05% durinq spectrum
analysis and +0.005% during sweep lesting.

oynamic Range (0n Screen); 80 dB (121 dB total possible).

IHE l00lffil C0ll0lUSl0ll: your system test requirement can be met with
one instrument-The Tracker-Texscan Model 9600-For a demonstrat ion wri te or cal l
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Q-BtT CORPORAT|ON
QB-650 H ETER0DYN E PROCESSOR

. . .Cu resHeadaches

at the Head-end

08.650 EXTRA'S

a any channel conversion
o no forbidden conversions with UH F

converter head
o prov is ions  fo r  non-dup.  sw i tch ing  bu i l t  in  a t  lF .
o standby DC powering standard
. output level saft ies, ( instant switching with

loss of AGC)

SPECTRUM CONTROL FOR STUDIO OUALITY PICTURES

r tight adjacent channel filtering
o flat passband
r low delay distortion

ABSOLUTE LEVEL CONTROL

r dual AGC system, picture and sound
r noise-immune, sampling-keyed AGC system
o 60 dB composite AGC control

RELIABLE OPERATION AND SERVlCEABIL ITY

o functional modules with F-fitt ing interfaces.
o easy module change out, or individual testing
o comprehensive service manual including module

specs and alignment waveforms

O-BIT CORPORATION
3 l l  PACIF IC  AVENUE
PALM BAY. FLA. 32905
(305) 727-1838



F ie ld  Sa lesOf f i ces :A t l an ta ,  GA(404 )455 -3815 ,  Da i l as ,  TX  (Z I4 )234 -3522 ,KansasC i t y ,  MO(916 )g91 -9895 ,  Sunnyva te ,  CA(40g )733 -0222



FM Microwaue Approued By FGG

The Newest Threat
The Federa l  Communicat ions Commiss ion

has developed an interesting habit during the
past couple of years; each December they pick
some 'deserving segment'of the American public
and drop a bombshell on them. Perhaps it  is the
Chr is tmas sp i r i t ,  or  the s ickening recogni t ion
that after 11 months and some odd days they
really haven't gotten al l  that much done. . .or per-
haps the moon is just ful l .  Whatever the cause the
sensation has now repeated two years in a row
aird one natural ly wonders what they might do
for an encore come December of 1978.

In December of 1976 the FCC removed the last
roadblocks for cable's satel l i te fed future by ap-
proving small earth terminals. And we thanked
them then and we thank them again. This past
December it appears they have removed one of
the last roadblocks for translator futures. And we
aren't so sure thanks are due.

But  to  expla in .
A translator is a relatively small electronic box

that receives a television signal on one channel,
amplif ies the signal, and then releases the signal
on a new channel. The input channel (say 2) is
always different than the output channel (say 7).
Translators began in 1948, in the hi l ls of Pennsy-
lvania, when a couple of enterprising engineers
associated with a Sylvania tube products plant
decided it  was t ime their town had television.
So they cl imbed a hi l l ,  erected a set of antennas
and looked around for signals. When they found
them they tackled the next problem; gett ing the
hi l l top s ignal  down to the communi ty  a couple of
miles away. Being electronic engineers and be-
cause they had an experience in transmitt ing
systems their thoughts turned to re-broadcasting
the received signals back down into the valley
community below. And without ceremony (or
FCC License) they put together an 'experimental '
UHF transmitter that re-broadcast the signals
they received on VHF channels 6 and 10 back out
into the air in the then not-allocated-for-television
600 MHz region. Down in the town they used the
good faci l i t ies of the Sylvania tube plant to crank
out UHF to VHF converters so that their neighbors

TRANSLATORS GET NEW
OPTIONS FOR SIGNAL FEED
-U['HAT IT MAY MEAN-

F
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and fr iends could enjoy the same television they
enjoyed. They probably would have gotten away
with i t ,  for years, had one of the pair involved not
been so proud of the system he wrote up an ela-
borate 'how to do it '  art icle for a national elect-
ronics magazine of the era. The FCC saw the
art icle and shut the system down. The town sub-
sequently got a cable TV system.

The early UHF experiment was (by 1948-50 stan-
dards) a pretty professional piece of work. The
people who built the system knew as much about
UHF and transmitters as anyone else around at
that t ime. Those that fol lowed, also without bene-
f i t  of FCC License, were seldom as well planned,
constructed or operated. The next 'phase' of
translator growth began in the early 1950's in
Oregon and Washington. And by 1955 it  had
spread to virtually every state west of the big
river and a few on the eastern side as well.

When the end of the FCC's freeze came in 1952,
and television fai led to material ize in the valleys,
gullies, nooks and crannies of the western states,
the local population took matters into their own
hands. By this t ime it  was pretty well  known that
if  no television was possible in the bottom of a
valley, some television was often possible on the
ridges surrounding the valley. The tr ick was to
get the signals that were available 'on top' down
below. A half clever person decided that al l  he
really needed was a low power'transmitter '  or
relay device to accomplish this. He looked around
for the parts and found them at his local CATV
distr ibutor. A set of antennas to receive the sig-
nal, a signal pre-amplif ier to boost the level of
the signal, a converter to change (i .e. translate)
the channel  o f  the incoming s ignal  to  another
channel not in use in his region, and a small ( low
power) signal amplif ier operating on the 'out-
put channel ' .  And one more set of antennas, this
one tuned to the 'output channel '  of the system.
For around $400 or so a man could receive a sig-
nal on top of the r idge, change its channel, boost
it  up and then send it  scooting down the country-
side to his home and the homes of his neighbors.
It  was sure alot easier than running coaxial cable
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from the antenna on top of the r idge down to the
homes below, and often it  was far cheaper.

The idea caught on. lt caught on so well, so tast,
that eventually word leaked back to Washington.
People in the west called these ridge-top systems"Boosters" and it  took some half-bright Washing-
ton bureaucrat to dream up the more impressive
term 'translators',  some years later. The FCC
didn't l ike the idea and they wasted no t ime lett ing
people know about i t .  After a quick study along
about 1955 the FCC decided it  had to take de-
f init ive action to 'stop this threat'  to America;
after al l  here were people operating unlicensed'television transmitters' in clear violation of the
1934 Communications Act. So the FCC sent
some f ie ld  engineers out  wi th  inst ruct ions to'shut  'em down' .  Which they d id.  But  the res i -
dents of  the areas,  who depended upon these"Boosters"  for  the i r  te lev is ion,  d idn ' t  take k ind ly
to the FCC field engineers and as soon as the
FCC engineers left the area they turned the"Boosters" back on again.

Clearly, more decisive action was called for.
So the FCC's Washington Off ice advised the f ield
off ice personnel to not only shut down the"Boosters", but to confiscate the equipment as
well.  That brought two sets of results.

As soon as the FCC people left the area with
the confiscated equipment, a new set came out
of the closet and back up on the ridge. l t  was
prohibit ion al l  over again and the FCC f ield people
began worrying about their own safety on these
field sort ies. And then as FCC engineers and
rura l  res idents engaged in  th is  tug-a-war  for
equipment, the State of Colorado stepped in.
Colorado Governor Ed Johnson, incensed with the
way the Washington bureaucrats were treating
his residents issued a proclamation. l t  read, in
part:

"This office hereby proclaims that the continued
television service made possible throughout the
State of Colorado by devices variously known as
boosters, repeaters and translators, shall, by
executive order, be allowed to continue in op-
eration; not withstanding the existence of federal
orders issued by the Federal Communications
Commission to shut these units off and to dis-
mantle them."
That stopped the FCC's f ield sort ies for awhile

and there fol lowed a series of legal manuevers
and hearings and Congressional statements,
which put  the Commiss ion on not ice that  i t  had
better come up with a solution, and fast.

The problem was s imple enough;  people d idn ' t
have direct home reception, and they had dis-
covered on their own a way to get i t .  To Governor
Johnson,  and a number of  o thers,  a l l  the FCC
had to do, if it really cared about people getting
television, was to make "Boosters" legal. Sort of
a ' i f  you can ' t  beat  them, legal ize them'  concept .
Well the FGC was not about to give in quite so
easily; they had to prove they were the supreme
law of the land on communication matters.

So after a year or so of more manuvering the
FCC came out with a new type of 'rural television

service' and they called it the "Translator Tele-
v is ion  Serv ice" .  On ly  bowing  to  p ressure  f rom
the broadcasters, translators were authorized
on ly  in  the  upper  reaches  o f  the  UHF band;  o r
channels 70-83. The fact that nobody had equip-
ment avai lable in that band seemed not to bother
the FCC. Although i t  bothered Colorado's Gover-
norJohnson plenty.  He retorted:

"Your UHF translator plan may be splendid for
the Atlantic seabord, but it will not work in the
Rocky Mountains. What is wrong with two diF
ferent systems in this country? Just because
you have found something that you believe may
fit the areas with which you are familiar, please
don't force it down our throats arbitrarily. Why
are you picking on us mountain folks? We are
people too!".
The Governor's words fell on deaf ears. lf people

who l i ved  in  the  mounta ins  wanted  te lev is ion
relay systems, they could use UHF. End of argu-
ment .

.)
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Well, not quite. In 1957 a new Colorado Gover-
nor ,  Steve McNichols ,  took another  swipe at  the
FCC. He might as well have stayed home.

"VHF boosters are preferable to and better
adapted to the western geographical conditions
than UHF translators. VHF boosters are less ex-
pensive, which means they can serve smaller
pockets of people-pockets too small to afford
UHF translators. l urge that both VHF boosters
and UHF translators be legalized, jointly, with
each being used where each can best serve the
needs of the people".
The FCC didn ' t  budge.  UHF or  noth ing.
Wel l ,  again,  not  qu i te .  The 'mounta in people ' ,

Governor Johnson spoke for, paid l i t t le ( i f  any)
attention to the FCC's newest 'answer to their
problems'. They went r ight ahead and instal led
more VHF "Boosters", wherever they needed
them. By 1960 there were more than 1,500 of the
l i t t le monsters sit t ing in metal boxes on poles al l
over the western USA and they were growing at a
rate of several hundred per year. Finally in 1961,
some 13 years after the f irst 'experimental UHF
unit '  in Pennsylvania, and some 8 or 9 years after
the first "Boosters" went into operation in Oregon
and Washington, the FCC cried 'uncle'.  Even
"Uncle Sam" knew when to throw in the towel,

and so rules and regulations legalizing VHF
Boosters (to be known thereafter as VHF Trans-
lators)were written and adopted.

Today there is (as Governor Johnson suggested
there should be)a 'mixture '  o f  UHF uni ts  (around
1050 l icensed) and VHF (around 2300 l icensed)
spread throughout  the Uni ted .States.  What
began in Pennsylvania and later in Oregon and
Washington has now spread to al l  states but
Delaware and New Jersey. Even Guam, Puerto
Rico and the Vi rg in  ls lands have the uni ts
l icensed. Translators outnumber TV broadcast
stations by more than 3 to 1 and they come very
close to equall ing the number of cable systems
in the country .

Inspite of these impressively large numbers,
translators have by in large been a miserable flop.
Just this side shy of being a total failure.

You can gauge the success of the translators
by the number of successful suppliers of hard-
ware in  the f ie ld .  A handfu l  o f  smal l  out f i ts  (p lus
one operating subsidiary of a moderate size f irm)
who's combined annual sales could drop into or
out of the CATV division of Scientif  ic Atlanta and
not even be noticed.

Most translator syslems deliver poor quality tele-
vision to their viewers. To be sure some work quite
well,  but most do not. A translator system is
generally considered successful i f  i t  somehow
manages to deliver a picture to the area which is
good enough for the viewer to tel l  the difference
between Cher and Ed McMahon.

Most  VHF t rans lator 'systems'go in  on a shoe-
str ing; $1500 is alot of money to be spent on the
whole package. Antennas, the 'magic translator
box', bui lding, power and accessories. lnspite of
the FCC's attempt to force'home-buil t '  Boosters
of f  the a i r  wi th  the adopt ion of  ' len ient  VHF
translator rules' many of the VHF systems sti l l
operating consist of off-the-shelf CATV-type
equipment .

It is a poor, impoverished market. There are
s imply not  enough bucks out  there for  f i rs t
class equipment. Even at $1500 a channel, i f  your
system is going to serve say ten homes and they
want three channels of service, it works out to
nearly $500 per home init ial costs. Plus some-
body has got to keep the darned things operating.
And that costs something.

ln the early and mid 60's some states recognized
that the costs were probably going to keep many
people from having even the marginal service
VHF translators could provide and so they did
something about i t .  They approved (at the state
legislature level) a taxation device known as
'Translator  Tax Dis t r ic ts ' .  States l ike Utah,
Colorado, ldaho and others adopted these taxa-
t ion systems whereby whole county areas put in
qu i te  p ro fess iona l  and  amaz ing l y  we l l  r un
country-wide translator systems. Everyone in the
area is taxed, so much per year, to foot the trans-
lator system bil ls. In other areas of the country
the town or community created their own trans-
lator program; f inancing the translators out of
general revenues or through municipal 'viewing

r948

r953

t956

r956----+

ENTERPRISING SYIVANIA
ENGINEER ESTABI ISHES
EXPERIMENTAL UHF
RE-BROADCAST STATION
IN PENNSYTVANIA

FIRST UNLICENSED VHF
,,BOOSTERS" APPEAR IN
OREGON, WASHINGTON

FCC CONSIDERS,  UNDER
CONGRESSIONAL PRESSURE,
ESTABTISHING UHF (CHANNELS
70 83) TRANSTATORS

COTORADO GOVERNOR ED
JOHNSON TELTS FCC IO 'GET

I-OST', PLACES VHF BOOSTERS
IN STATE UNDER STATE
PROTECTION

FCC, FACED WITH TI-]OUSANI)S
OF OPERATING VHF BOOSIERS
DECIDES TO 'AUTHORIZL VHF
TRANSLATORS' ANYHOW' ES.
TABLISHES NEW SERVICE,
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LONG BEFORE VHF UNITS WERE LEGAL Mid America Relay Syst€ms (MARS) was very prominent in print in the media of the era
with equlpment to rolay t€leyision from one point to anothor.

taxes ' .  In  s t i l l  o ther  communi t ies local  c iv ic
groups such as the Kiwanis  conducted fund
raising drives and knocked on doors to get suf-
f  ic ient  capi ta l  to  insta l l  t rans lators  for  the town.
In some i t  worked,  in  many i t  d id  not .

While grass roots support for translators was
gaining a toehold in some areas, another trans-
lator use system developed. Along came broad-
casters who saw translators as a competitive tool
to al low them to extend their coverage areas,
selectively, into nearby population centers just
out of reach of their normal signals. Soon after
VHF t rans lators  were author ized te lev is ion
s ta t i ons  began  app ly ing  fo r  t he  t rans la to r
l icenses. When the f irst FCC application form
f i led by a te lev is ion s tat ion seeking to  ' jump
markets' into the primary service area of another
TV stat ion h i t  the Commiss ion,  a  whole ser ies of
red l ights went off.  One of the earl iest such ap-
pl ications was f i led by station WLOS in Ashvil le,
North Carolina. The channel 13 station sought
three VHF translators licenses: one each in Bristol
(Virginia), Kingsport (Tennessee) and Johnson
City (Tennessee). WLOS, at the time, reached
29,000 television sets with a broadcasting plant
estimated at $900,000 capital costs. For another
$7,000 in costs for three VHF translators. WLOS
was going to pick up 30,000 addit ional sets. The
Commission closed the gate and went back to
the drawing boards.

And out came a new rule. This one said that a
television station could not pay for or 'make sub-

stant ia l  f inancia l  suppor t  avai lab le for '  a  VHF
translator that would be located (1) outside its
own predicted Grade B coverage area, or, (2)
ins ide the c i ty  o f  l icense for  a  smal ler  te lev is ion
market station.

And then along came state insti tut ions and
translators. Largely PBS/ETV television station
networks operating within a state (such as New
York), these state owned (and well funded) insti-
tut ions decided that their mandates to provide
PBS/ETV programming to attof the people pretty
much meant that they had the obligation to use
whatever  technica l  means was avai lab le to
deliver signals; even to small clusters of people.
So translator equipment manufacturers picked
up another market area, the ETV broadcasters.

The translator road has been a pathway dotted
with false starts and a gotden promise never
quite delivered. Translator operators have been
saddled wi th  inadequate equipment ,  poor ly
maintained. But the equipment has been less than
ideal not because that is the best they could get,
rather because that was the best they could
afford.

And so it  al l  comes down to bucks;as i t  always
seems to in this business. Translators in rural
areas, serving a few dozen (or even a few
hundred) homes produce poor pictures because
there isn't a large enough economic base to af-
ford better equipment or better maintenance.

-
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THE TRANSLATOR TO TRANSLATOR 'relay' problem.
Wh6n signals from one 'AM' type translator are picked
up and re-broadcast by anoihor 'AM' type translator'
picture dogradation (as well as sound) becomes ospecially
apparent. Photos here show typical sync and resolution'
l imit ing problems inhoront with translators that have
carrlod the off-air signal too far down the chain.

With the l imited exception of those areas with
translator tax distr icts, garbage in equals garbage
out. And even the tax distr ict areas are not with'
out problems.

And the bigger markets have, in the past, been
p r e c l u d e d  f r o m ' t r a n s l a t o r  e n c r o a c h m e n t ' '
because the FCC saw a broadcaster war develop'
i ng .

All  of this leads us, rather circuitously perhaps,
to the most recent FCC translator action. On
December 8th, the FCC approved a long standing
proposal which now authorizes UHF television
translators to'be fed with FM microwave'.
How's That Again?

A television translator station is:
74.701

(a) A station in the broadcast service operated
for the purpose of retransmitting programs and
signals of a television broadcast station, without
significantly altering any characteristic of the
originalsignalother than its frequency and ampli-

tude, for the purpose of providing television re-
ception to the general public.
That should be clear enough. But i t  raises the

bigger  quest ion 'How does the s ignal  o f  the te le-
vision broadcast station (known as the primary
station) reach the site/ location of the translator,
so that the translator can retransmit said pro-
grams'?

For the more than 3,300 exist ing and operating
l icensed VHF and UHF t rans lators ,  they e i ther  (1)
put up an antenna and receive the signal off-the-
air (as most CATV systems do for most of their
signals), or, (21put up an antenna and receive the
signal of another translator station (forming a kind
of ineffective relay system for the second trans-
lator), or (3) for some 25 translator systems
nat ionwide,  use a form of  AM (ampl i tude modu-
lation) microwave to carry the off-air signal from
some pick up point near the primary station to
the actual translator re-broadcast site.

Sma l l  t r ans la to r  sys tems  se rv ing  sma l l
pockets of people are not unlike small cable sys'
tems; they don't have the dollars to invest in
large, effective receiving antenna systems so
they often receive poor quali ty input signals.
When a poor quali ty off-air signal goes into the
translator, a poorer quali ty signal comes out.
Given th is  k ind of  input  s ignal ,  such a t rans lator
system wil l  often opt to not go for the direct (dis-
tant) signal of the primary station, but instead elect
to pick up the signal of another translator station
carrying that primary signal; typically a translator
station closer to the primary signal than it is. The
theory here is  that  a  c loser- to- the 'pr imary-
station-translator gets a better input signal to
begin wi th ,  so why not  s imply  'use h is  input
signal '  to drive your own 'second'in' l ine' trans'
lator?

Well,  i t  is the nature of the basic translator de'
vice that even the best of them do nasty things to
the off-air television signal. This nastiness mani'
fests i tself with a smearing of the picture detai l
(which shows up on color as pictures that no
longer have well defined images), a cl ipping or
l imi t ing of  the sync pulses and ' r ing ing '  or  de '
gradation of the original audio signal. l t  is esti-
mated by the FCC that some 25o/o of all trans-
lators receive their input signals lrom other trans'
lators. l f  the f irst translator station contributes
some garbage to the output signal, the second
translator station rebroadcasts the incoming
garbage along with a whole new set of garbage
created in the second unit i tself.  You can carry
this on to a third or fourth translator i f  you wish,
but you won't be able to tel l  Cher from George
Kirby i f  you do. Even the 'snow' changes colors
after the second or third translators; black be'
comes white and white becomes black, or some
variation in between.

At the r isk of oversell ing the basic problem,
garbage in becomes accentuated garbage at the
output. And the FCC in their wisdom recognizes
this fact. So do some of the smarter translator
operators.

(J
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.So along comes a Notice of lnquiry and Notice
of Proposed Rule Making, numbeied'FCC 75-796.
and released back on July 11, 1975. The FCC had a
solution for this problem. FM microwave.

Now most everyone knows that if you can get agood clean signal to a transmitter, the cna-ncei
are pretty good the transmitter viewers wil l  see a
reasonably clean signal. The FCC first attempted
to deal with this problem at the translator ievel
when in 1966 they looked at (and approved)
microwave for translators. The fCC actl i l ly apl
proved microwave for translators at that iimb.
Don't feel bad if this comes as a surprise to you, in
the.intervening 11 plus years, onty tweniy-t ive
such systems were ever authorized and iOout
half of these got a waiver of the rules. Under the
1966 decree, translators could employ (under
Part 741 something known as ,AM microwave'.
A.M stands for amplitude modulation, a form of
s i g nal tran_s portat i on everyone shou lcj recog n ize
from the 550 to 1600 kHz dial on the face oiyour
car radio. AM is f ine for some things, bui for
relaying television signals i t  is about l i [e attempt_
ing to run cable television signals through a te'aO
sheathed te lephone t runk.  The FCC-did the
translator people no. fav-ors in 1966 by authorizing
this service and of the 25 or so systems l icensed
by the FCC in the next eleven years approxi-
mately half of the_se asked for (and receiveOy
waivers of the 'AM' rule in favor'of somethinj
better suited to television relay; ,FM'.

.Ing eU^ system autho-rized, was in keeping
with the FCC's concept of what translators were.
Back to 74.701. "A station. . .operated lor the pur-
pose of retransmitting programs. . .without signi-
ficantly altering any characteristic of the original
gignalother than its frequency and amplitude. . .".
lhe wa,V AM microwave woiks, the ihput signal
(say television channet 2) is heterodyned ifr;-quency converted) just as i t  comes off the air to a
new frequency (say 2,100 MHz) for ,microwave
transportation' to another site. Then at the
second site the microwave signal (again, 2,100
Y.T_r) ig heterodyned back to J rv brrinnir (any
VHF channel, i t 's simply a matter of seteci in!
the proper conversion parameters). For a singl6
hop of microwave transportation this works viry
*...11, !l the equipment designer takes great care
with the design 9f his equlpment. AMI is a per-
fect example of 'AM' that works. But ,gieat
design care 'costs  'great  b ig  bucks,and th i jwas
(and perhaps always will be in rural areas) con_
lrary to the economics of the translator world.
Tf9 FCC, if they were aware of this problem in
1966, showed a greater concern that only ,the f re-
quency and the amplitude' of the off-air TV broad-
cast signal got messed with by the translator
people. AM microwave f i t  that cri teria perfeci ly,
even if it didn't work very well. But then translatois
didn't work very well either so it was a match.

The 1975 look at translator signal quali ty prob-
lems.f inal ly accepted that at least techhical ly
translators were 'being held back' by the FCC
rules. After accepting comments and shuff l ing

UHF TRANSTATORS, while generally superlor to VHF unlts,
have th6ir own problems. Here a UHF unit with a channel
I input (72 output) ,overloads'when a change in weather
conditions brings a strong 8 to the input along wlth g.
Result is inter-modulation of translator frequency con-
version (mixer) network producing twin-sots of vldeo on
output channel.

the volumes received around for more than two
years the FCC acted on December 8th.

FM microwave differs from AM microwave
because it  is for most applications technically
superior. One excellent and very up-front exampl6
is the present use of FM microwave by the TVhO
systems sprouting at CATV headends al l  across
the countryside. The FM (frequency modulated)
signal uplinks from the transmitt ing earth station,
goes through frequency conversion as FM in the
satel l i te and comes back to your CATV headend
gs_a11FM signal. Without FM, for example, your
4-5 dB carrier to noise ratio would never be sale-
able to your cable subscribers as a 4g-SS dB
video signal to noise ratio signal. FM simply has
certain advantages for microwave work.

By its December 8th order the FCC now allows
translators to be fed with FM microwave.

And so, the game starts al l  over again. The
game of trying to anticipate just what this may
mean to the public in general, and the CATV in-
dustry in part icular. And if  the FCC ,shorted' the
translator folks in 1966 by generously al lowing
them to uti l ize AM microwave, i t  appears the!
more than made up for it with the new rulemaking.

An Abundance Of Frequencies
First of al l ,  the translator folks can now share

(on a-secondary, non-interference basis) virtual ly
all of the microwave bands held by the broaci-
casters of this country.

Those bands include:
(A) 1 ,990 to 2,1 10 MHz (1 .99 to 2.1 1 G Hz)
(B) 2,450 to 2,500 MHz(2.45 to 2.5 GHz)
(_C) 6,875 to7,125 MHz (6.875 to 7.125 GHz)
For the record, lower frequency microwave

bands have certain advantages that higher fre-
quency microwave bands do not have. For ex-
ample, current state of the art al lows an engineer
to build a 2 GHz microwave transmittei with

o
T
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several watts of power for far less money than it
takes to build a 12 GHz transmitter with say
1r20th of a watt of power. And then, lower fre-
quency microwave has far simpler (that means
far less expensive) receivers than higher frequency
microwave. Finally, lower frequency microwave
simply goes f urther than higher f requency micro-
wave. A 60 mile single microwave hop at 2 GHz is
about as diff icult as a 20 mile hop at 12 GHz, as-
suming l ine of sight for both paths. l f  that sug-
gests the lower frequency bands l isted here at a'nice present' to the translator people, you've got
the drif t .

But there are more frequencies involved in this.
The FCC didn't stop by giving the translator folks
just those three broadcaster bands to share; they
then went ahead and gave translators the right to
share our CATV CARS band frequencies as well.
Now for a couple of years or so the CARS band
has extended from 12,700 to 12,950 MHz. As past
CATJ articles have reported (see CATJ for June
1976, page 30; September 1976, page 50) CATV
does not have an 'exclusive' hold on this l imited
segment of the upper microwave region; we
share the assignment with broadcasters. And in a
companion action also approved by the Com-
mission on December 8th, the CARS band was
expanded to now include 12,700 to 13,200 MHz.

Translators get to share the whole band with us,
and of course the broadcasters.

l f  that selection of four bands (total ing 920
MHz or 7o/" ol al l  of the frequencies start ing at'zero'and working to the top of 'our'CARS band
at 13,200 MHz) does not irritate your CATV blood
just a tad, there is one f inal kicker in al l  of this
that may be the most important segment of the
December 8th action.

The FCC also authorized translators to be fed
with FM microwave. . .received from satellites.
That's r ight, translators may not receive signals
from satel l i tes in'our'3,700 to 4,2QQMHz band.

So the lowly, undernourished and poorly op-
erated translator, struggling along for some 30
years s ince the f i rs t  i l legal  insta l la t ion in
Pennsylvania in 1948 now has access to 1,420
MHz of spectrum space for'signal relay' plus 420
MHz of VHF-UHF spectrum space to reradiate (or
transmit). Adding it  al l  up, there is 1840 MHz set
aside for television translators (FM translators
have another 20 MHz available) to use; if you are
a number fanatic i t  works out to 13.94% of al l
frequencies below 13,200 MHz are available for
translator use. They've come a long-long ways
from Colorado Governor Ed Johnson's days.

What does it  al l  mean, in the real world? Well,
first of all FM microwave is not cheap. The stuff
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the broadcasters use is expensive; primarily
(perhaps) because the broadcasters have the
bucks to pay for expensive gear. FM microwave
could be less expensive (our own CATJ/CATA
Lab developed Gunnplexer equipment probably
comes closer to being 'cheap' than any gear
around) but there's a problem there as we shall
see shortly. So if a translator system has a hard
time coughing up $1,500 to put in the translator
itself, where is it going to be able to afford $3,OOO-
$10,000 a channel microwave? Most, certainly,
wil l  not f ind FM microwave cost effective for
their pocketbooks. Some, through microwave
link sharing projects (see CATJ for December
1975, page 33) wil l  f ind that several systems can
be fed from a single transmitter (receivers tend
to cost less than transmitters) and to be sure the' intended use' envisioned by the majority of the
Gommissioners in their December 8th aci ion wil l
catch on in some areas. But not, we suspect, in
most.

Giving a man permission to use your Cadillac
may nol be very important to him if he can,t afford
any gasoline.

So, i f  the expansion of FM microwave to the
translator signal delivery forum is not l ikely to
mean much to people too poor to afford a $1,500
translator, where is the impact likely to come?
Back to the FM part.
FM is FM

The original 'context '  of the 1975 Notice was
an investigation of the simple use of F(frequency)
M(modulation) microwave for translators. Nothing
at the t ime, seemed to indicate the extent of
what the Commission had in mind. The Dec-
ember 8th decision states "Television micro-
wave signals, from STL's (studio-to-transmitter-
l inks), inter-city relays, Gable Television Relay
Service (CARS) stations and common carriers
are readily available in many areas. lf such a micro-
wave signal path is close to a town desiring trans-
lator service, there appears to be no reason to pre
hibit the use of that signal as a source of television."

With one limitation (which we'll look at shorily),
i f  the s ignal  is  avai lab le in  the a i r 'near  the town' ,
the town can use the signal to drive a translator.
To which the December 8th Commission decision
adds "ll we allow use of FM microwave by trans-
lator relay stations, there would be no reason to
prohibit use of convenient television signals from
other FM microwave sources".

The l imitation is as fol lows:"A translator applicant or licensee who desires
to use a satellite or terrestrial common carrier
microwave feed will, of course, be required to
purchase the service in the same manner as any
other customers in accordance with prevailing
tariffs."
In other words, the translator system is going

to have to pay somebody who has the common
carrier feed available for the use of the common
carr ier  s ignal ,  based upon 'prevai l ing tar i f fs ' .
Again, if you look at what a CATV system pays
these days for say an independent television sig-

nal going into a cable town of perhaps 1,000
homes, that $400-$600 a month begins to took
pretty steep to folks who have a hard t ime raising
$1,500 one t ime for the translator.

There is one more l imitation, perhaps a pair
d isguised as one.  The t rans lator  operator  is
l imited to translator retransmission of signals
which "are intended for transmission on a simu-
Itaneous basis by a regular television broadcast
station". And, before a translator can rebroadcast
a station's signals ( i .e. programs), the translator
operators must have the permission (in writ ing) of
the broadcast station who's signals they are re-
transmitt ing.

That means that a television broadcast station
that  wishes to  deny a t rans lator 'use r ights 'o f  i ts
s igna l  can  shu t  down  the  who le  p ro jec t  by
simply refusing to grant the translator operator
pe rm iss ion  to  use  h i s  s igna ls .  The re  a re
numerous examples of  th is  nat ionwide;  one
shin ing example is  s tat ion KTVT (channel  11)  in
Dallas/Fort Worth. KTVT is a top-rated indie
station, carried throughout the southwest by
CATV systems, many of who get the signal from
a fr iendly common carrier microwave. KTVT is
widely available over Texas (and that 's a big state)
Louisiana, Oklahoma and Arkansas via common
carrier microwave. But not a single translator has
ever been authorized to carry the KTVT signal.
Management at the station simply refuses to
grant  permiss ion,  'because of  copyr ight  and
program procurement problems'.

Which raises another most interesting ' fair-
ness '  quest ion.  Translators  got  through the
copyright f iasco without a scratch. Where the
cable system in a town is now l iable for copy-
right fees (i f  the signal is ' imported'), the trans-
lator is not.

So, the translator may have KTVT's signal
available 'overhead' and it  might even be able to
f igure out a way to afford the 'prevail ing tarif f ' .
But, i f  the station says 'no', that 's al l  she wrote.
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AFTER BOOSTERS BECAME LEGAL, early'ploneer' Mid Amerlca
Relay Systems adopted the 'legal image' of an FCC certified.
equlpment producer. Note lhe $1,000 range price lag on the
VHF to VHF unit.

At least as long as the FCC insists on having the
translator operator 'get the station's permission'
before he starts rebroadcasting the signals.

The 'o ther  ha l f '  o f  the problem is  the smal l
matter of the FCC insist ing that the signal fed to
the translator via FM microwave "be originally
transmitted or intended for transmission on a simu-
Itaneous basis by a regular television broadcast
station". The 'FM feed' area this hits hardest at is
sa te l l i t e  'FM re lay ' .  A t  t he  momen t ,  on l y
At lanta 's  WTCG is  a ' f  u l l  broadcast  s ignal ' .  CBN,
HBO, SHOWTIME, PTL and the rest  coming up
are not broadcast signals at al l  (for which we are
all  doubly grateful now).

Could a t rans lator  be put ,  lor  example,  in
Omaha to feed out WTCG's signal to the Omaha
melropolitan area? The question is hardly trite.
There are more than a hundred Omaha's out
there wi th  one or  more te lev is ion broadcast
stations (thereby creating for themselves a 'mar-
ket '),  but, no independent station signals present.
Would this not be a nifty way for a station l ike
WTCG to go 'nationwide over the air '  through
sate l l i te  in terconnect ion? The poss ib i l i ty  d id  not
escape al l  of the FCC Commissioners consider-
ing th is  ru le  making docket .  A l though she d id
not get very specif ic in her "dissenting in part"
statement, Commissioner Margita E. White, did
show a surprising understanding of the tech-
nology at work here. With the December 8th

decision (released January 12, 1978) Commis-
sionerWhite wrote:

"The Commission today has placed the cart
before the horse. lt has authorized TV translators
to use any method to obtain primary signals for
carriage before examining the implications of
the decision.

I support the extension of teletision service to
rural areas. . .l disagree however with both the
timing ol the decision and its overbreadth.

It may well be that unlimited translalor service
to all parts of the nation (including urban areas)
would be in the public interest. But the Com-
mission. . .has nol considered the policy impli-
cations of the integration of translator service
into our national communications structure nor
the impact of its action on the concept of local
service.

This Commission action provides a cost ef-
fective method (for extending service by tele-
vision station licensees), but no rules to guide its
employment.

It is reasonable to assume that the flow of
capital may be directed toward development
of translator services in more populous (and
more profitable) areas at the expense of less
profitable rural communities. . .".
Logic  suggests Commiss ioner  Whi te h i t  the

nail  squarely on the head. What the Commission
appears to have done is open the door through
which anyone who can f igure out how to make a
buck at i t  can extend distant television signals
into areas where suff icient population exists to
make the venture worthwhile.

How Do You Pay For lt?
Ult imately, of course, each and every tele-

vision delivery service is paid for by the viewing
public. As the March and Apri l  1975 issues of
CATJ examined at great length, the development
of television in this country has always been
along 'big buck' l ines. By taking the gross adver-
t ising revenues of al l  stations in a market and
dividing those revenues by the number of homes
in a market (see CATJ for April 1975, pages 30-35),
one can arrive at a fair ly accurate'cost-per-home'
for television services in a year. Advert ising re-
venues paid to stations are directly included in
the cost of goods and services bought by the
people in the market so in effect the homes in
the market pay some number of dollars per-year
per-channel for the 'reception of free television'.
Reno, Nevada (for example)worked out to $14.82
per-channel per-year in 1973 for each family in
the market.

Translators have been poor because they have
depended upon tax distr ict money or donations
to exist. Well.  that 's almost true. The FCC some
years ago d id author ize UHF t rans lators  to
engage in the practice of 'deleting 30 seconds of
primary station programming per hour',  and the
sale of local messages for that 30 seconds of
t ime.  The Commiss ion author ized th is  ' loca l -
commercial-substitut ion-practice' because they
recognized that without some form of funding,
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translators were forever destined to be poverty
cases. This practice has had very l i t i le impact on
translator solvency; those few who tr ied i t  found
that  the cost  o f  the equipment  to  or ig inate local
commerc ia ls ,  p lus the very smal l  markets  they
operated in ,  s imply  d id  not  add up to  anyth ing
approaching an operat ing prof i t  or  surp lus.  But
the ru le  ex is ts  none the less.

30 commercial seconds per hour is not worth
much  in  Coa lda le ,  Co lo rado  (popu la t i on  50
people) .  But ,  in  Omaha i t  might  be enough to sus-
ta in  a v i r tua l ly  automated 1 kW sate l l i te  fed
t rans lator  (or  a  'network '  o f  same located
throughout the Omaha market core area). Let 's
consider what bucks are involved here.

1) A 1 kW UHF translator on its own site with
top notch gear is a $45-60,000 package,
based  upon  the  mon ies  cu r ren i l y  be ing
spent  by educat ional  broadcasters us ing
these devices;

2l A 4.5 meter terminal instal led with the nec-
essary equipment is a $25,000 package top
end;

3) The local video tape playback and sequenc-
ing equipment  wi l l  add another  $2,500 to
the insta l la t ion.

That comes to between $77,500 and $92,500 to
serve the 'core' of an area such as the Omaha

market ( i .e.  Dodge County, Nebraska and the
western half  of  Pottawattamie County, lowa).
There are 176,200 TV homes in the two count ies.
l f  you  sca le  the  30  second commerc ia l  ra tes'down ' to  re f lec t  the  po ten t ia l  aud ience s ize  and
the  lower  impact  o f  non-network  te lev is ion  pro-
gramming ( i .e .  the  k ind  tha t  one f  inds  on  an  ind ie
such as  WTCG),  you end up  w i ih  30  second com-
mercial  rates of around $70. That works out to
$1680.00  per  day  or  $613,200 per  year  on  a  ' so ld
o u t ' b a s i s .

At the $92,500 capital  cost level a UHF trans-
la to r ,  sa te l l i te  fed  in  Omaha w i th  s igna ls  f  rom an' impor ted '  ind ie ,  cou ld  be  expec ted  to  re tu rn  i t s
o r i g i n a l  c a p i t a l  i n v e s t m e n t  ( w i t h o u t  a n y
operat ing cost or interest factor) i f  i t  sold out
on ly  15% o f  i t s  to ta l  ava i lab le  commerc ia l  t ime.
And assuming i t  d id  no t  cos t  someth ing  to
opera te  the  t rans la to r  ( the  sa te l l i te  ta r i f f  i s  one
impor tan t  cons idera t ion) ,  there  is  s t i l l  p len ty  o f
marg in  fo r  p ro f  i t  bucks .

The b igges t  cos t  hurd le  on  an  opera t ing  bas is
is l ikely to be the tar i f f  at tached to gett ing the
signal to the translator.  Tari f fs have a way of
be ing  'aud ience consc ious ' ,  wh ich  means the
b igger  the  po ten t ia l  aud ience the  more  the
common car r ie r  cus tomer  pays  fo r  the  s igna l .
Take Southern Satel l i te Systems' tar i f f  for WTCG,

FM MICROWAVE RULING-OUICK FACTS
The FCC issued its init ial 'Notice of Inquiry and Notice

of Proposed Rule Making'on Juty 11, 1975 (FCC 75-796).
Docket number 20539, decided December B, 1977 and re-
leased January 12, 1978 is the result of this rule making
proceeding.

What Authorlzod-Stations l icensed in the Television
Translator Service wil l now be authorized to employ
FM (frequency modulation) microwave feeds to pro-
vide video/audio (baseband) inputs to a translator
stalion.

What Eands*Translators may take FM video/audio feeds
from STL microwave, intercity microwave, CARS band
microwave and common carrier (including satell i te)
microwave. This covers the 1,990-2,110, 2,450.2,500,
3,700-4,200, 6,87 5-7,1 25, and 1 2,700- 1 3,200 M Hz bands.

What Signals-Signals from 'any suitable source', pro.
vided only that the translator input signal is one origi-
nally broadcast by or intended to be broadcast by
a regular television broadcast station on a simul-
taneous basis, and, the translator operator has re.
ceived the'written permission' of the TV broadcast
station to'rebroadcast' the signal.

Signal Format*Transmissions applied to the transtator'rebroadcast' station at basebahO must conform ro
rule seclion 73.687 (paragraphs a and b), 73.682 and
73.99. Modulation index and purity requirements only
apply to the output of the translator transmiiler, not
at intermediate points.

Technical Compllance-The installation, when compleled,
must be checked over by a properly l icensed (first or
second class radiotelephone) responsible party. This
wil l be the equivalent of a 'television station proof'
although the FCC will not require that such rdsults
be fi led with them; only that the check be made (i.e.
tests conducted), with results retained in the translator
system li les.

Ongolng Compliance-Systems are required to make a'visual' off-air check on the quality of lhe translator
transmiited signal once per day for ten minutes each
day,'by a person designated by the l icensee'. Such

a person cloes not need to hold any type of FCC opera-
tor's l icense.

Frequency Tolerance-Translators with 100 watts or less
transmitter power are to maintain a frequency toler-
ance of 0.02% while translators with more than 100
watts transmilter power are required to maintain a
frequency tolerance of 0.0Q2"/o. The baseband-modu-
lated translators are to maintain a visual to aural off"
set  of  4.5 MHz,  p lus or  minus 1 kHz.

Continuous Operation-Prior rules required microwave
systems to 'shut  down'  when the input  s ignal  (such
as an of f -a i r  feed)  le f t  the a i r .  This  requi rement  has
now been dropped.

Operator Requirements-lf the controls on the equipment
are such that the normal operation of the equioment
controls cannot cause the system lo operate off fre-
quency or  radiate unauthor ized s ignals,  the ru les wi l l
allow the system to operate unattended (i.e. no first
or second class operator required).

Periodic Maintenance*The Commission establisheo no'per iodic  maintenance check '  requi rements;  a l though
if and when maintenance is required or performed, it is
to be done 'under the immediate supervision' of (or by)
a person holding a f irst or second class radiotelephone
license.

Licensing Basis-All stations l icensed in the Translator
Relay Service are l icensed on a 'shared, non-inter-
ference basis'. However, established TRS systems
will not be 'bumped off ' their frequencies without
considerable diff iculty and later users of the fre-
quencies may have to 'work around' the established
TRS systems.

Subcarrier Communications-An aural subcarrier may be
emp loyed  fo r  vo i ce  commun ica t i ons ,  e lec l ron i c
command circuits and other functions which would
facil i tate the remote control/unattended operation
of the TRS systems.

Local Supporl-The Commission reatl irmed its section
74.731 (t) which allows up to 30 seconds per hour of' local  commercia l  inser t ion/subst i tu t ion '  by UHF
translator stations as a means of ,seeking or acknow.
ledging f inancial support'for the iranslator system.
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just as one example. SSS's Ed Taylor, not wanting
io cut off his potential big'CATV'system market,
charges ten cents per cable subscriber up to
3O.O0O subscribers;at that point the rate'freezes'
at $3,000 a month. ln theory (although perhaps
not in practice) the top rate for an Omaha trans'
lator di:signed to carry WTCG into Omaha would
be $3,000 a month, regardless of the potential
176,200 TV homes out there. That's $36'000 a
year, not an insurmountable feed'charge when
ihe translator might be looking at $613,200 per
year in annual gross income on a 'sold out'
basis.

The  SSS/Omaha  examp le  i s  j us t  t ha t .
Nei ther  has any specia l  s ign i f icance '  A l though'
SSS's Ed Taylor does report that within days of
the December 8th decision and long before any
'paperwork' was out on the street, he began re-
ce i v ing  te lephone  ca l l s  f rom 'peop le '  who
wanted to inquire about 'what rate he would
charge for a satel l i te feed to a translator' .  In
SSS'-s case, which l ike al l  common carriers must
serve any and al l  customers legally authorized
to receive the service without regard to who they
are or what they want to do with the service,
Taylor quickly palmed the inquirer off on WTCG.
"Because the translator operator must get the
written permission of the originating station first' I
ligured there was no point in talking with them until
thly had that permission from WTCG". Down at
WTCG the whole matter was, on last check,
'under  s tudy ' .  l t  is  just  poss ib le ,  even probable
given the 16liance on the cable industry for i ts
present growth, that WTCG wil l  fol low the same
bameplan adopted years ago by Dallas' KTVT
(.and other indies) and simply refuse to grant re-
t ransmiss ion consent .

Which stops satel l i te delivered 'FM micro-
wave' of simultaneously broadcast television
broadcast signals dead in i ts tracks; for now. But,
there is another group who viewed the FCC deci-
s ion wi th  far  more enthusiasm; the re l ig ious
broadcasters. Since the advent of small earth
terminals  and the reduct ion in  insta l led TVRO
prices there have been any number of 'studies'

bonducted to determine where and how satel l i te
delivery of rel igious programming might spread
to chuiches and other  re l ig ious inst i tu t ions '  A
'gameplan ' to  br ing insta l led TVRO's down to the
i iOivicjuat church ievel has been formulating for
several months.

The FCC's FM microwave program seems to
fi t  the pattern cal led for by such studies' CBN, as
an example, could expect several hundred 'CBN

translators' in short order buil t  with funds raised
at the' local '  level by rel igious groups. But, there is
one small problem, even with the CBN type of for-
mat .  The s ignal  as suppl ied to  the 'b i rd '  is  not  a
broadcast signal intended for'simultaneous trans-
mission by a broadcast station'. CBN then has a
pair of options open; i t  could go t9 the Com'
hission and seek waiver of this requirement for
their special-case rel igious format, or, they cguld
simply convert the exist ing CBN SATCOM feed
into a broadcast signal.

The latter is not without problems, mostly
copyright. You may recall ,  that last summer CBN

was hopeful  that they could convert  their  exist '
ing 24 hour per day rel igious format on the bird
into the direct feed now suppl ied to their  WYAH,
channel 27 in Virginia.  However,  the non'rel ig ious
programming on WYAH (typical  of f 'network,
syndicated and movie fare) was a stumbl ing
block. The copyright owners wanted compen-
sat ion for that programming mater ial  i f  i t  was
sate l l i te  d is t r ibu ted ,  and CBN on the  o ther  hand
wanted the service to be ' f ree'  or nearly so. Sub-
sequent ly,  CBN dropped the WYAH feed pro'
posa l ,  se t t l ing  in to  the i r  p resent  ' c rea ted  fo r
cable'  programming schedule. Now i f  CBN turned
this 'created for cable'  non-broadcast signal into
a 'b roadcas t  s igna l '  so  i t  cou ld  be  lega l l y  car r ied
by translators across the country,  CATV use of
the  s igna l  migh t  d imin ish  in  a  hur ry .  A t  the
moment CBN's satel l i te feed is not considered a
broadcast signal by the Copyright Off ice, and
c o n s e q u e n t l y  n o  ' d i s t a n t  s i g n a l  e q u i v i l e n t s '
(see CATJ for January 1978, page 31) count
against its carriage. Should the exact same Pro-
gramming become available on a television station,
the signal would probably be considered a'broad-
cast s ignal '  by the Copyright Off ice and that
cou ld  hur t  cab le 's  w i l l i ngness  to  car ry  the  GBN
feed.

So back to the drawing boards, even for trans-
lator carr iage of satel l i te distr ibuted CBN pro'
g ramming.

Guarding Against Abuses
Commissioner Margita White observed in her

dissent "The cr i t ical  defect (of  this decision) is
that by opening up all areas for translator develop'
ment via new transmitting methods, the Commis'
sion may have sel back the development of the
rural translator service."

The major i ty held the view, "We do not bel ieve
that it is prudent or sound, as a policy matter' to
proscribe (prohibit, condem) a worthwhile proiect
merely on the basis that the possibility may exist
for abuse. The concern voiced. . .is essentially that
the availability of FM microwave feeds will give rise
to a proliferation of translators in areas where such
stations have not heretofore been feasible. Institution
of this new translator service will, it is claimed,
result in fractionalizing audiences of small market
TV stations and cable systems to their detriment.
The Commission is not persuaded that adoption of
the (new) rules would produce this result. . .".

So is the new set of rules good or bad for t rans'
lators? Does i t  real ly impact on cable? Did any'
one ( including broadcasters) real ly understand
what this whole matter was al l  about,  before i t
happened?

A smal l  market telecaster perhaps said i t  best.
"l don't believe the broadcasters have ever really
used the translator tool as they might have been
using it. Given the prior rules, we could have, had
we wished, raised billy'hell with both larger market
broadcasters and cable systems. I see the FM
microwave ruling as a very big carrot iust dangling
out there before us. As soon as the first guy starts
to nibble on it. I 'm afraid we all will have to follow
suit .  I  don' t  think the FCC had any idea what they
were doing here."

I
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Trap lt And Lose lt

ChannelNotcher
One of the more perplexing problems presented

to the system technican or engineer is el imination
of one set of programming energy or material
from a system and substitut ion of another set of
program material in i ts place. There are several
ways to do this, most of them expensive. To set
the stage properly let 's establish an example to
work with.

Let's say you have a 12 channel plant and you
want to provide service into a motel complex.
The mote l  owner  is  wi l l ing to  take the fu l l  cable
service, but he wants to keep or retain his exist-
ing video tape fed pay movie channel for
his motel. Your dial is ful l  and to make room for
h is  pay channel  you need to drop or  e l iminate
one of your exist ing channels of service.

One sophist icated and expensive way of doing
this is to simply go back to either baseband pro-
ducts (video and audio) or to heterodyne pro-
cessing (or some of the more quali ty-conscious
bandpass f i l tered str ip amplif  iers) for each chan-
nel on the system, and in the process of 're-pro-
cess ing '  each channel  s imply  cut  o f f  the non-
desired input material and substitute at that
point the motel 's video tape fed data. A few sys-
tems have done this, but having a 'sub-headend'
forevery such problem in the system can be both
expensive and troublesome to say the least.

Others have suggested methods of trapping
out the non-desired channel modulation pro-
ducts and carriers (see CATJ for February 1976,
page 42). In the cited reference the circuit
developer suggested uti l izing four separate tune-
able traps, one each dedicated to the picture
carrier, the sideband of the picture carrier, the
color sub-carrier and the audio of the channel
involved. The traps were connected basical ly in
series, housed in a shielded container (to prevent
st ray coupl ing f rom upset t ing the t rapping
action) and a band absorbtion f i l ter was used to
catch any on-channel energy remaining after the
select ive t rapping.  The technique obvious ly

HOWTO GOABOUT
DROPPING A GHANNEL IN
THE MIDDLE OFASYSTEM

by
Bill Zajac
Assistanl Chiel Engineer
Microwave Filter Company
E. Syracuse, New York
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worked  (and  p robab ly  con t i nues  to  work )
although it  would appear to have stabil i ty as well
as balance problems which might complicate
long term use.

What has evolved from that CATJ report of two
years ago last month is a more precise approach
to the same problem, and the development of a
commercial product which al lows the cable
operator faced with 'dropping a channel '  a stable
piece of apparatus to get the job done.

The Parameters
lf you really want to get r id of a channel of in-

formation, completely and without any visible
degradation to another set of programming
which you would substitute in i ts place, the
channel-material to be 'dropped' must be at-
tenuated by no less than 50 dB and preferably by
as much as 70 dB. Not only must you lower the
d ropped-channe l  ma te r i a l  by  an  amoun t
suff icient to remove any possible co.channel
beat effects (which qccur between carriers when
the non-desired carrier approaches a signal level
that is 40145 dB below the desired carrier level),
but you must also be concerned that in the pro-
cess of dropping or lowering the non.desired
channel material that you do not end up with
modulation products originally imposed on the
non-desired carrier, ' left over'.  Modulation pro-
ducts are simply sidebands without a reference
carrier, and they can and wil l  attach themselves
to any replacement carrier offered. The inter-
ference these modulation products or sidebands
wil l  create varies greatly with the type of modu-
lation material present and the ratio between the
two carriers; suff ice to say you want to avoid the'wormy', degraded look that comes when only
the picture carrier is dropped and the modulation
products remain.

In a world f i l led with $5.00 subscriber-drop
type ' trapping devices' that often claim 50 dB or
greater on-carrier attenuation, the 50-70 dB
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SINGLE TRAP/LOW BAND shows exlent of depth one can
expecl from a single tuned circuit  system as described in
text. Trap is on channel 3 picture (61.25 MHz) and depth is
approximalely 52 dB.

'down' spec required may seem rather easy state
of  the ar t .  l t  is ,  but  not  inexpensive ly  nor  wi th  the
type of stabil i ty required for the channel dropp-
ing job. In other words, attenuating a carrier on a
pay channel  so the subscr iber  can no longer  v iew
the s ignal  is  one th ing;  but  get t ing the whole 4.5
wide channel  down far  enough that  the channel
is  'c lean enough'  to  a l low the d i rect  subst i tu t ion
of a whole new program-channel is quite another
matter. The ease with which you drop one carrier
suf f  ic ient ly  to  degrade home v iewing should not
be confused wi th  the instant  problem.

The type of attenuation required and across
the  bandw id th  requ i red  l ends  to  p rec i s ion
lumped-constant  type designs for  low band VHF
(channels  2-O).  But  for  h igh band VHF, where c i r -
cuit Q (and therefore trap selectivity) is much
harder to come by, descrete coi ls and capacitors
in  the f ina l  lumped constant  form are no longer
adequate. The correct answer for high band in-
volves cavity design resonators, and this also
holds t rue for  superband channels .

In the past two general approaches to the
problem have been uti l ized:

1)  A wide-band channel  re ject  f i l ter ,  in  which

LOW BAND NOTCHER uti l izes tuned circuits as explained
in text: in tr io to lreat main video carr ier, color sub.carr ier
and aural {sub) carr ier.

the device has high loss (around 50 dB) across
a spectrum of at least 4.5 MHz (the modulation
product channel-width of an American stand-
ards TV signal channel), with a 3 dB band-
width of not more than 7.5 MHz (in other words
the lower adjacent sound carrier and the up-
per adjacent picture carrier fall right on or just
outs ide of  the 3 dB bandwidth of  the '50 dB
wideband band-reject f  i l ter).

The ratio of the 3 dB points (7.5 MHz) to the
maximum depth width (4.5 MHz) is cal led the
'form factor'  for the device; and in this case 7.5
divided by 4.5 equals a form factor of 1.67. This is
not an unreal requirement, but i t  is a costly re-
quirement because to satisfy this relatively small
form factor ratio requires a rejection f i l ter design
of many-many resonator circuits. This increases
device cost and greatly increases device al ign-
ment t ime. l f  the al ignment process is tr icky the
stabil i ty factor may also become burdensome
since any component  ag ing or  'dr i f t '  w i th  t ime,
temperature, humidity or a combination of these
factors can create mis-al ignment problems for
f ie ld  use.

2) The alternate approach has been stagger
tuned traps, along the l ines fol lowed in the
February 1976 CATJ-cited reference. In this
system the traps are resonated at strategic
frequencies within the channel to be rejected
and 3 to 6 dB pads are placed in series with
the traps to create'forced-impedance-match-
ing' between the normally poorly matched
traps. The pads help maintain a degree of
resonator/trap isolation, and this reduces the
interaction between the traps. However this
technique adds loss to al l  channels passing
through the system, not simply the desired
channel (because of the forced-match pads)
and if  the system is on low band you often
find 2nd and 3rd harmonic trap 'spikes' ap-
pearing in upper frequencies which you do
not wish trapped or attenuated.

A Marriage of Disciplines
In the product developed to satisfy the problems

presented by the exist ing technologies a l i t t le bit
of both the wide-band reject f i l ter and the
stagger tuned trap appoaches are uti l ized. Com-
bined with these approaches is some state-of-
the-art application of VHF circuit construction
techniques, which when al l  is said and done is
probably the key to the performance of the
system.

The low-VHF Notchero is three traps in
series, each tuned to the principal carriers in-
volved in the TV transmission system (picture
carrier, color sub-carrier and the aural carrier).
The bandwidth of each trap is small (or t ight) to
minimize interaction between any two (or al l
three) of the traps. Gett ing the bandwidth small
or very deep is probably the most important thing
you must do since if  the traps are t ight enough
they wi l l  s imply  not  in teract  wi th  one another
when they are up to 3.58 MHz apart (or as l i t t le as
0.92 MHz apart in the case of color sub-carrier to
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aural carrier). That reads easy, but doing it is
quite another matter. As an added benefit  of
having t ight or deep trap notches with very steep
skirts you also avoid the problem of un-necessary
attenuation on the two immediately adjacent
carriers. l f  possible the degradation on the lower
adjacent sound (removed by 1.5 MHz from the
trapped picture carrier) and the upper adjacent
picture (again removed by the same 1.5 MHz'window')  must  be min imal .  No at tenuat ion at  a l l
would be a desireable design objective.

Figure 1-A is the famil iar schematic of a three
pole band reject f i l ter designed to trap one
carrier. Photo 1-B shows the response of the
s ingle sect ion whi le  photo 1-C shows the con-
struction of the circuit.  In 1-A, L1 and C2 deter-
mine the bandwidth of the circuit;  they must be
large for small bandwidth. The bandwidths of the
picture and sound carrier traps must be t ight and
deep (or narrow at the 3 dB points in terms of
megahertz) to protect the adjacent channel car-
r iers.

Fo ra3dB bandw id th  (B  MHz)equa l to3  MHz :

t t - 7 o : 7 5Lt 2xB 2r-3
:3 .98qH

1

c2=#:rzLrrzsrrgr
:7O7pF

This suggests very large inductors which
would not only be part of a tuned circuit,  but they
would self-resonate somewhere in the 54-300 MHz
band, and therefore impact (degrade) another
f requency in the TV region.

In order to avoid this the coil  ( inductor) is
wound as a section of a helical transmission
line. This means the effective length of the
helical section would be below the self-resonance
point (or 180 degrees, in the language) to fre-
quencies of 300 MHz and lower and the chara-
cterist ic impedance (as a section of cable) is suf-
f ic ient ly  h igh to  y ie ld  the desi red equiva lent  in-
ductance at the design resonant frequency.

F igure 2 shows a typ ica l  co i l ,  wound on a
grooved polystyrene coil  form fabricated for
the job at hand. The form is slotted to retain the
characterist ics of the inductor though a wide
variety of temperature extremes. Because the

FIGURE ONE.A

LOW BAND NOTCHER display channel 6. Vert ical display is
10 dB per division while horizontal display is 1 MHz per
division. Lower adjacent sound of channel 5 at 81.75 MHz
must be protected f rom notcher lrapping.

coil  cannot be ' tweeked' (as you might do with a
conventional inductor by spreading turns apart
or  pushing them c loser  together  to  s t ight ly
modify the resonant frequency) a high-Q tr immer
must be used as the capacitor. In a series
r e s o n a n t  c i r c u i t  t h e  i n d u c t a n c e  i s  s m a l l
(because of the very large capacitance required
to create a narrow bandwidth). When the induc-
tance requirements get very small,  a coi l  cannot
be uti l ized (i f  you have ever attempted to wind a
1/2 turn co i lyou know the problem!) .

Here t ransmiss ion l ine theory comes to our
rescue.  The inductance is  bu i l t  up f rom a shor t
sect ion of  two-wire t ransmiss ion l ine and the in-
ductive reactance is found by:

XL: Zo TlttO

w h e r e  F o : c h a r a c t e r i s t i c s  i m p e d a n c e
(determined in a two-wire l ine by the wire
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OPEN END OF RESONATOR cavity in high band NOTCHER.
Assembly is real ly akin to a secl ion of precisely luned
lransmission l ine.

size and spacing between the wires)
o=electr ical length of the wire at the op-
erating frequency

Since Zo and ocan be,closelycalculated,a very
small inductance can be constructed very
accurately.

A High-Band Notcher
The approach to the high-band notcher is the

same as with the low band version, three trap

HIGH BAND NOTCHER display channel 11. Vert ical display
is 10 dB per division while horizontal display is 1 MHz per
division. Lower adjacent sound at 197.75 and upper
adjacent picture at 205.25 (MHz) must be'protected'.

pairs in series with each pair notching a carrier.
At  these h igher  f requencies the h igh c i rcu i t  Q
requi red is  not  avai lab le f rom convent ional
lumped constant circuits. The answer is to resort
to cavity type resonators. By using two cavity
resonators per carrier and tying the two cavit ies
together  wi th  a specia l  phasing l ine we can use
the 'phasing l ine' as a third resonator to isolate
the two cavity resonators from one another. This
g ives us a ' three pole '  funct ional ly  s imi lar  t rap
that corresponds to the design criteria to the
low-band lumped constant  c i rcu i t .  Photo 4
shows a cavity tyPe resonator.

By combin ing the system into a set  o f  s ix
cavity resonator circuits, we end up with two
cavity resonators per carrier plus the resonant
phasing l ine sect ion.  This  dev ice is  shown in
figure 5 and the spectrum analyzer of i ts
performance is shown in f igure 6. The device
shown in  f igure 6 has been tuned for  surpress ion
of  a l l  three carr iers  on te lev is ion channel  11.
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About'Oldt Half.Bollcs
The three part series describing

tropo-scatter half-parabolic antennas,
conctuding in this issuo (see page 30)
has generated an unusual amount of
industry interesi. The comments vary
from 'a salyttlon for a small system loo
poor for mlctowaYg' to 'anyone that lar
from the lolevlslon broadcast Elallon$
should be employlng mlcrowave'.

Several readers have written to report
that they have (in varying stales of
conditlon) the 'skeletal remains' of
1960 era Half-Bolic antennas which
some feel would be of use to those
who might be considering construction
ol such an antenna. In the interesi
of putting theso 'old relics' to some
good use, we are oflering to serve as
a 'go-between' to put systems which
have antennas like this available in

contact with systems who are inierest'
ed in install ing such antennas.

Example one to start the ball rolllng.
A Western Oklahoma system has I
towers constructed by Fort Worth Tower
Company for a large 85 foot high bY
170 foot wide Half-Bolic. The 85 toot
'upside-down-letter-Y' shaped tower
sociions come apart into lhree sections.
The top ol the 'Y' is about 43 leet
long while ihe bottom of the'Y'comes
apart in two sections also each about
43.feet long. The tower face where the
lashing wire-reflector surlace is strung
is pre-curved and is designed lor 4 inch
wire-to-wire spacing (vertical spacing
between grid wires). There are elghl
ol these towers In the'array'.

This is an'instant Half-Bolic' antenna;

a user would simply locate concrete
mounting piers in th€ proper location,
and set the pre-fabricated 85 foot
curved-surface tower sections in place.

The system that owns this array
wants $3,600 for the 8 tower array
which when you think about it comes
to $450 per 85 foot tower. This is heavy
duty construction, like all Fort Worth
Tower products, with 2.5 inch diameter
pipe on the bases. ll you are interest-
ed in this array, or are just plain interest-
ed in locating such an array (perhaps
closer to you than western Oklahoma),
or, hav€ such an array you'd like to
dispose of, contact CATJ Editor Bob
Cooper who has agreed to serve as a
clearing house for this program. See
address on page 3 of ihis issue.
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The End At Last

FINAL GONSTRUCTION DETAILS
FOR THE FRIAS IHALF.BOLIG'

DEEP FRINGE OFF.AIR ANTENNA

THE HOME STRETCH
lf you have been with us for the past two

months,  you have learned about  the unusual ly
high forward gains, sharp receiving patterns, and
other advantages that go hand in hand with
construction of the Tony Frias re-created 'Half-

Bol ic '  antenna system. Par t  one,  appear ing in
January,  d iscussed the design considerat ions
for  an antenna of  th is  type,  and went  in to the
parameters of selecting a site and preparing the
site for the antenna. Part two, appearing in
February,  revealed some of  the secrets
developed by Frias for his low-cost long haul
antenna system in Mexico 's  Baja Cal i forn ia.  And
i t  took us s tep by s tep up to  the point  o f  hav ing
constructed the site proper, preparing the
forward and rear guy locations, and the eight
support tubes for the ref lector surface material.
The Reflector Surface

The reflector surface consists of paral lel runs
of small diameter galvanized wire. Because we
are in the CATV business and because we have
access to (more or less) reasonably priced good
qual i ty  lashing wi re,  i t  is  rea l ly  the only  common-
sense material to uti l ize for the ref lector
sur fac ing.

In the VHF optimized array described in this
ser ies,  there is  a  length of  lashing wi re (or  some

Part Three ol Three
The January (1978) issue of CATJ began a three part

series describing construction techniques and operating
param€ters for very large ('.|20 foot wide by 60 foot high)
off-air VHF and UHF receiving antennas; the 'Hall'Bolic'.

CATV englneer Tony Frlas of Vica Cable (operating
systems in Tijuana, Ensenada and in other Baia Cali'
fornia communities) has developed a series of techniques
which allow cable operators well beyond the normal
reception regions to enioy first class (if not Grade A)
recsption for their subscribers. Part one'in January
described the basic principles of the half'parabolic
antenna, and the selection and preparation of a site for
its installation. Part two, in February, described the first'
phase construction techniques. This third and con'
cluding part completes the step-by-step con$truction
technique for this antenna.

other substitute i f  you can beat the price and
quality) every four inches (on the vert ical plane).
That works out to 180 strand-runs of wire that wil l
be approximately 132 feet long per run. For those
slow with a calculator that comes to 23,760 feet
of reflective surface wire (4.5 miles). There's a
great advert isement for the local newspaper
h idden someplace in  that  number.

There are three primary concerns with the
ref lector surface:

1) That once up and pulled taunt for each of
the approximately 125 foot curved runs
(the extra 6 feet comes in when you wind
around the support tubes as shown in the
photos here), that the wire stays taunt;

2) That when you pull  180 of these wires
taunt that you don't 'cave-in' the parabolic
curve you have worked so hard to create;

3) That the whole thing stay up there once
constructed !

We'l l  come back to the reflector surfacing
process short ly. For now our concern is how do
you mount  i t ,  s ince th is  p lays on the f ina l
construct ion design of  the e ight  suppor t  po les or
tubes. The mounting procedure must maintain
the spacing between the horizontal (4 inch
separated) reflector grid wires, and it  must go up
fair ly easily. The 60 foot support tubes could be
equipped with some type of 'eyelets' every four
inches,  as an exerc ise in  weld ing or  s ink ing eye-
hook anchors. Or, a suitable wire-mounting
frame could be made up separately and it  placed
on the support tube. This is the step taken in
the antennas constructed in Mexico, and the
special ized pieces are shown in diagram 17 and
in the photos here. ln the top option a V or L
shaped a luminum angle is  grooved at  an angle
every four inches (2 inches at UHF) to al low the
reflector surfacing wire grid to be sl id into the
groove. As the photos show, the groove can be
'c losed '  wi th  a hammer af ter  the wi re is  s l id  in to
place to prevent i t  f  rom ever working out
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CROSSBCA'YT CONSTRUCTIoN

ATUMINUMANGTE
GROOVEDON
DIAGONAL

(cAN BE T|ED
TO SUPPORT
PIPES WITH
GALVANIZED
WIRE, STEPS
PREVENT STIPPAGE,)

T
2" UHF
4" VHF

t

OR

FI.AT STOCK
WITH HOOKS

(CAN BE WELDED
TO SUPPORT
POLES)

DIAGRAM SEVENTEEN
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(a l though i f  i t  is  pu l led taunt  there is  l i t t le  chance
of this).

l f  you elect the angle aluminum approach (or
eyefets every 412 inches), the work needs to be
completed before the tubes are raised to their
height and that is the reason for being concerned
at this point. The angle pieces (whether 4,6,8 or
12 feet long in the raw-all are sizes that can be
procu red throug h tradit ional al um i num extrusion
suppliers) must be prepared (i .e. slotted) and
then attached to the support tubes before they
go up. They could be attached with metal
screws, bolts or simply wired in place with
lashing wire (as one photo shows) by wrapping
around the support tube and the angle piece
several t imes. They should be placed on the back
side of the support tubes (so as to be on the
outside of the curve because the reflector wire
grid is instal led to the rear). We'l l  come back to
the ref lector grid instal lat ion short ly.

Forming The Parabola
Before the support tubes are raised to their

starting (vertical, un-formed) position it is
necessary to'bui ld-in'a method of measuring or
verifying the extent of the curve.

Before the poles are erected (or after if that is
easier for you) plumb l ines are attached to the
poles (al l  eight) at heights 60 feet,45 feet,30 feet
and 15 feet. These are the above-ground heights
and remember that three feet of the 63 foot long
tube wil l  drop into the base support pier. l f  you
attach the plumb l ines after raising the support
tubes it  is Qetter to mark (with masking or other
durable tape) the points where the plumb l ines
wil lattach before raising the support tubes.

In  in i t ia l ly  ra is ing the suppor t  tu  bes
turnbuckles should be instal led on al l  down-guy
lines (T1, T2, L' | ' ,  L2 and the front guy l ine as
shown in diagram 14 in the February issue).

ALUMINUM ANGLE grooved on diagonal. Note that slot is
closed with hammer aller ref lector wire is inserled and pulled
launt,

(.)
T

\

POLES 1, 3, 4, 5, 6, AND 8 are secured in this form.
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+ Fs (297.09K9/658 lbs.)

DIAGRAM EIGHTEEN

Remember T3 is uti l ized only i f  the pier support
base tube extends 6 feet or more above ground to
equalize a pier base elevation. Before you start
making adjustments consider that the top front
guy wire is going to come shorter by some
amount while rear guys T1, T2, plus the two
lateral rear guys L1 and L2 wil l  extend out further
in the forming process. Make al lowances
accordingly for the turnbuckles and guy wire
lengths as cut at this Point.

Diagram 18 shows how we go about perfecting
the parabolic curve although at this point in the
report anyone who has missed it  simply has not
been paying attention!The base is anchored and
secure. A force (Fr) is applied to the top of the
support tube from the front and the support tube
bends into an arc. The diagram indicates that the
angle between the ground and the front tension
(guy) wire is 45 degrees, although experience
has shown that the angle is not critical at all.

Diagram 19 indicates how you go about
verifying the curve. By calculation we know (from
table to fol low) the point on the ground where a

plumb l ine dropped f rom the four  measurement
heights (15,30,45 and 60 feet) wil l  fal l  on a
h o r i z o n t a l  l i n e  s c r i b e d  o n  t h e  g r o u n d
perpendicular to the base of the support tube,
going directly towards the focal point antenna.
When we have the proper curve (which is a
matter of properly tensioning the front guy, and
T1 and T2) ,  the p lumb l ines wi l l  drop to  the
ground-marked measurement  l ine the fo l lowing
distances out from the forward edge of the
support tube:

Point Distance
s1 .94 '  (11-3/16")
s2 3.75'(3'� 8-112")
s3 8.44'(8' 5-114"\
s 4  1 3 . 9 1 ' ( 1 3 ' 1 1 " )

Now for some advice on how to accomplish
th is .  F i rs t  o f  a l l ,  keep la tera l  guy l ines L1 and L2
loose; they should be t ight only at two points.
When you init ial ly erect the tube in i ts pre-
l iminary vert ical posit ion (to simply keep it  up
unti l  you are ready to form the arc), and then after
the arc has been formed. During the adjustment
phase keep them loose but out of the way.

The f irst pressure is applied to the front guy
wire.  Whi le  the l ine tens ion is  increased (wi th  a
come-along device in i t ia l ly ,  la ter  wi th  f  ine tun ing
using a turnbuckle) the opposite tension on back
guys T1 and \2 is kept taunt but al lowed to
loosen very gradually. Note that at the T1
location the tube must move forward (when we
are done) by approximately 6 feet while at the T2
location it  wil l  move forward by approximately 18
inches. Therefore as the front guy is tensioned,
some slack must be al lowed at the ground
anchor points for T1 and T2. With that much
understood,  tens ion the f ront  guy wi re unt i l  the
top most plumb l ine (60 foot mark)coincides with
the 13 '  11"  mark on the hor izonta l  sca le l ine.

Now adjust T1 so that you have a compromise
between the proper 51 (11-3/16") and the S2 (3'8-
1/2")  d is tances g iven.  When the p lumb l ine fa l ls
short ( i .e. is inside towards the pier) we say it  is
'negative' of the mark; if it falls ahead (i.e. too far
forward, towards the focal antenna) we say it is

RAISING WIRE MESH ON SUPPORTS

ROPE IN IOOP TO RAISE WIRE

DIAGRAM TWENTY

t-

(J

VENIFYING PARABOTIC ANC WITH
PNE.DEDICATED PTUMB FOINIS AND

PNE.CAtCUtATED VATUES

|  1 3 . 9 1 '

Sl :  15.04'
52 = 30.31'
53 = 46.02'
U = 62.44'

I L u ' '

DIAGRAM NINETEEN
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'posit ive' to the mark. In practice you wil l  f ind
that with T1 and T2 you shoutd pass posit ive by
perhaps 314" i f  you are t ightening by hand and
then going back and us ing the turnbuckle to
make the f ina l  ad justment .  Again,  i f  tak ing up the
tension by hand ( i .e .  wi th  a come a long)  pass
posit ive by 1 inch to al low for proper exact
tens ioning when you swi tch to  the turnbuckle.

A word here about what happens when your
f in ish the arc ing of  the suppor t  tubes and
proceed to instal l  the ref lector grid wires.
Exper ience has shown that  by the t ime a l l  o f  the
(180)  gr id  wi res are in  p lace,  the combined
pressure of  the 4.5 mi les of  wi re on the sur face
wi l l  cause the arc to  modi fy .  How much?
N o r m a l l y  t h e  p l u m b  l i n e s  w i l l  m o v e
approximately 1 inch forward (or posit ive) after
the wi re gr id  is  insta l led.

Keep in  mind that  our  maximum error  when
everyth ing is  completed must  be less than 1/16th
of  a  wavelength at  the h ighest  channel ;  or
roughly  (a tad under)4 inches aI211.25 MHz.  A '1
inch error across a 120 foot by 60 foot surface is
to lerable,  as is  2  inches.  An example of  what  you
might  expect  wi th  the wi re ref lect ive sur face
added is shown here in tabular form. The bottom
line here is that i f  you go to the negative side (i .e.
fa l l  shor t  o f  the p lumb l ine ground points)  by
approximately 1 inch during the truing exercise
prior to instal l ing the grid reflector surface, you
wi l l  probably  come out  OK.
Instal l ing The Grid Reflector Wires

There are probably  severa l  acceptable
methods of  insta l l ing the hor izonta l  re f lector
(grid) wires. They need to be taunt and some
provision needs to be made to al low them to be
replaced i f  they g ive away in  t ime.  As shown in
the photos of  the angle-a luminum s lot ted to  hold
the ref lector  wi res,  the wi res can be s imply'dropped'  in to the pre-cut  s lo ts  (which are angled
upwards for obvious reasons) and pulled across
the ful l  surface area; diagram 20 shows one
approach for 's t r ing ing '  say three suppor t  po les
at  a  t ime.  l t  is  not  wise to  at tempt  to  pul l  i t  across
the fu l l  (approx imate ly)  125 foot  arc ;  i t  is  d i f f  icut t

Suppo.t St-a
Tub.
1 .1,1/8
2 -2-112
3 .3/4
4 -1t2
5 ,3/4
0 0
7 0
I  + 1 1 2

sr.a Dtfi.

-3 .1.7,8
-2 + 1t2
+ 112 + 1-1t4

O  + 1 1 2
+ 112 +  1 .114
+ 1  + l
+ 1.112 + 1-112
.112 -t

s2-B

.2.1t2
+ 112
+ 3/4
.1
+' l

.1

HIGH BAND LA a l  174 mi les ,  o f f  o l  Ensenada Ha l f  .Bo l i c .

to  keep cont ro l  o f  the  re f lec to r  g r id  w i re  o r  keep
i t  taunt  across  the  fu l l  span.

Another  approach is  to  do  one span a t  a  t ime,
say  54  to  53  (e tc . )  cu t t ing  the  w i re  and wrapp ing
i t  a f te r  each 4  inch  separa ted  gr id  i s  p laced in
a n d  p u l l e d  t a u n t .

Another  approach,  w ide ly  employed in  Canada
where  ice  load ing  is  a  p rob lem,  i s  to  p lace
springs at one or both ends of the arc (say 54 and
54)  and a l low the  spr ings  to  take  up  the  tens ion
when the  gr id  w i res  load up  w i th  w ind ,  i ce  o r
bo th .  Wi th  180 hor izon ta l  runs  in  the  60  foo t
ver t i ca l  he igh t  tha t  amounts  to  360 ,smal l '
sp r ings ;  no t  an  insurmountab le  expense or
add i t iona l  work  load,  bu t  o r re  tha t  you  probab ly
wou ld  r ro t  cons ider  un less  faced w i th  d i f f i cu l t
load ing  prob lems.  In  th is  case the  w i res  shou ld
be f  ree to move in the grooves on support  towers
S1/S1,  S2/S2 and S3/S3 so  the  spr ings  can
main ta in  the  tens ion  on  the  gr id  w i res .
The Focal Point Antenna

A deta i led  d iscuss ion  o f  the  foca l  po in t
antenna parameters appeared in the January
por t ion  o f  th is  ser ies .  In  a  nu tshe l l ,  the  f ron t
hor izon ta l  lobe  on  the  foca l  po in t  an tenna shou ld'see '  the  ex t reme edges o f  the  120 foo t  w ide

TYPICAL ARC PROOFS BEFORE AND AFTER ADDING REFLECTOR SURFACING
.Measurements.made per dlagram 19 and the text io verify the curvature of the half.bolic antenna afler installation

ol support tubes but bofore installing grid wires (Sl-8, S2-8, S3-8, S4.B) and after installing the grid ref lector wires (Sl.A,
S2'A' S3'A, S4'A); and the type of change experienced (indicating movement amount and dire6tion whether positive*
towards the focal point antenna, or negalive-to the rear). Note pressures exerled by the ref lector surface wires arenot totally uniform.

s2-A Drt. s3.8 S3-A Dttt.

-3/4 +1-1/4 +1.1/4 +5 +3-3/4
-1-112 +1 +3/4 +2-1t2 +1.3/4
+ 1  + 1 1 2  + 1  + i - 1 t 2  + 1 t 2
+ ' l  +114  + I  +2 -112  +1 .1 t2
0  +  1  +2  +g -1 t2  +1 .1 t2
+1 -3 /4  +314  +  |  +1 .1 t2  +1 l z
+112  +2 -112  0  +3  +3
-314 +' l l4  +1-112 +2 + ' l t2

s4-8 S4-A

0  + 2
0 +3/4
.2.'u2 -2
-2 -1.1t4
O  + 1 1 2
.1.114 .1t2
-2.1t4 -1.1t2
.r -2-1t2

Dtff.

+ 2
+ 314
+ 112
+ 314
+ 112
+ 314
+ 311
-1-lt2

Note lhat wlth the oxceptlon ol support tube 1 (and end tube) at the closest-in measurement, support tube I (opposite
end of frame from 1) at the same measurement and support tube 8 at the furthest out measuremilnt (see Oiailrain rS1,
all of ths movemenl was lowards the front (i.e. towards lhe focal point antenna).
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TWO ETEMENT (REFIECTOR, DRIVEN ETEMENT)
FOCAT/FEED POINT ANTENNA

DRtvEN ELEMf NT :  ,# 1 lxqHg5r
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REFLECTOR :  DE +  5% ( INCHES)

5904
SPACING (S) : r 1,rnr-t.; x 0.a0 (INCHES)
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GAM'VIA MATCH FOR DNIVEN ELEMENT IS ONE APPROACH
TO CONSTRUCTION OF FOCAT/FEED ANTCNNA

DIAGRAM TWENTY.ONE
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reflector at the 3 dB (down) point on the focal
point pattern.

This means that you cannot increase the gain of
the antenna system by employing a mult iple-
element yagi or log as the focal point antenna;
the addi t ional  (d i rector)  e lements sharpen
(narrow) the forward lobe on the focal or feed
antenna and if  you carry i t  too far the reflected
s ignal  ar r iv ing at  the focal  po int  antenna f rom
the outer  edges of  the ref lector  is  so far 'down'
that  i t  no longer  contr ibutes to  the energy
received at the focal point antenna. In a sense
the outer edges of the ref lector are 'wasted'. See
par t  one in  January for  a  fu l l  d iscuss ion.

Exper ience has shown that  the h igher  in
f requency you go,  the more pronounced the
focal  po int .  That  is ,  for  low band VHF the s ignals
tend to focus in an area up to perhaps a
wavelength wide and from 112 to 314 of a
wavelength h igh.  The focal  po int  antenna may be
located anyplace in  th is  ' reg ion '  and receive
essent ia l ly  the same s ignal .  For  h igh band the
wavelength parameters are about the same but
because of the shorter wavelengths the physical
area where the signal focuses is much smaller.
For  UHF i t  a lmost  becomes a focal  po int ; that  is ,  a
move of  a  couple of  inches wi l l  o f ten resul t  in  b ig
(3-6 dB) signal changes. Therefore you should
always start off by instal l ing f irst the focal point
antenna for the highest channelto be received (or
the h ighest  band) ,  opt imize i t  in  the hor izonta l
and vert ical plane, and then move down to the
next lowest frequency range.

The most exact tests are made at the highest
f requencies to  be ut i l ized.  Here is  where you wi l l
f ind the most  prec ise focal  po int  locat ion and
the most  prec ise focal  po int  antenna 'heading ' .

From these in i t ia l  tests  much can be learned
about  the construct ion in tegr i ty  o f  the antenna.
For  example:

1) lf the focal point is not exactly in front of the
antenna ( i .e .  you f ind maximum s ignal  le f t
or  r ight  o f  the ca lcu lated focal  po int ) ,  th is
ind icates you messed up in  ca lcu lat ing the
base l ine ( i .e .  the ref lector  is  not  perpendi -
cu lar  to  the s ignal  ar r iva l  path l ine at  the
center  po int  on the reference l ine.

l f  the descrepency is small (a matter of a
wavelength or less), don't fret; you wil l  be
down a couple of  dB in  level  f rom opt imized
gain.

The Focal Polnl Relatlonshlp Wlth Aperlure Slze
For the full 60 foot high by 120 loot wide (aperture) antenna to f unction at optimum eff iciency (i.e. maximum gain) the

3 dB points ol the focal position antenna must be at the outer edges of the ref lector surface. The focal length to diameter
relationship (local length is distance from feflector surlace to focusing point, where the feed antennas are located; the
diameter is ihe width of the aperture) or F/d of this antenna design is 0.5. That is, the focal length is 1/2 (0.5) of the diameter.
A 120 foot diameter results in a tocal length of 60 feet. The radiation pattern of a two element focal point antenna (driven
element plus reflector) is calculated in dlagram 22; it is approximately 106 degrees in the horizontal (side to side) plane.
However, in the vertical plane it is approximately twice as 'tall' as lt should be for optimized performance. For this reason
optimized performance most probably comes from a stacked feed antenna consisting of a pair of vertically stacked
two element yagi antennas (see discussion in January part one).
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2) lf the focal point is down right on the ground
(i.e. the signal keeps gett ing stronger as you
lower the focal point antenna), this indi-
cates that either the ground slope is not
adequate (hard to ;magine if  you measure
it to start with) or the parabolic arc is canted
forward (i .e. your arc-truing measurements
with diagram 19 are not proper).

3) Conversely, if the focal point seems to be too
high above ground, this indicates the arc
cant is backward.

4) lf different channels from the same city (and
the same approximate transmitter loca-
t ions) focus at widely different locations,
seemingly  as a funct ion of  f requency ( i .e .
low band focuses in one area, high band in
another) ,  th is  ind icates the d ish is  consi -
derably out of true from a true parabolic.
Check the individual support tube arcs.

The transmission l ines from the focal point
antenna are best buried on into the heailend.
simply as a matter of good engineering practice.
11 any event don't run them across th6 aperture
of the antenna above ground so they cross the
region between the reflector and the focal point
antenna. This would also be a good point to
suggest that the front guy wires not be so long
as to come close to the focal point antenna; keef
them short enough so that they fal l  from 1/2 to
2/3rds of the way forward from the reflector grid
surface towards the focal point antenna.
The Pre-Amplifier and Signal Splitting

lf you have only a single channel per feed
antenna (i .e. one low band channel, and/or one
high band channel ,  and/or  one UHF channel ) ,  the
feed antenna can be optimized for that channel and
a s ing le channel  pre-ampl i f ier  inser ted in to the
transmission l ine at the feed antenna. l f  you have
two or more channels per feed antenna, some
compromises must be made. The usual approach
is to optimize the feed antenna resonanbbs (i .e.
design frequency) on the channel that measures
lowest at the site, and then uti l ize a quali ty broad-
band pre-amplif ier for the two or more channels
per feed antenna.

The use of 'al l  band' preamplif  iers on say just a
low band feed or just a high band feed is a
mistake; 'al l-band' preamplif  iers are hardly
qual i ty  products  to  begin wi th ,  and unless you
are us ing a s ing le feed antenna for  a l l  channels
(which is also probably a mistake) you shoutd
break your receiving segments up into low, high
and UHF por t ions.

Signal  sp l i t t ing ( i .e .  in to two or  more equal
parts) should take place inside of the headend
where you wi l l  go in to ind iv idual  channel
processing equipment
Diverslty

The effectiveness of the half-parabolic
antenna is primari ly due to i ts large ,capture
area'; which is a handy, i f  not well  understood,
measuring stick for gain. Physical space
interrupted by an antenna is  a d i rect

SIMPLISTIC LOG TYPE teed antenna wilh antenna mounted
broadband (B.T) pre.ampli f  ier.

FEEDLINES ARE CARRIED into headend buried
feed antenna to the headend bui lding.
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measurement of the gain-capabil i ty of an
antenna system. Long yagi or log antennas
employ this same 'capture area' effect except
they extend the capture area lengthwise along the
path while the half-bolic antenna extends the
capture area width'wise across the path. The
principle is identical in both cases, except that
the parabolic ref lector has many fewer 'phasing'

problems than does a yagi or log antenna of
many e lements.

As many previous art icles in CATJ have
pointed out, diversity reception is beneficial
when the s ignal  dec ides to  fade in  one locat ion
but not in others around it .  The half-bolic has two
types of diversity going for i t ,  one of which is
shown in diagram 23. When the signal breaks up
into ' layers'and different elevation layers above
ground fade at different t imes (a common
problem when the path crosses over substantial
bodies of water for example), the 60 foot high
reflector grid manages to stay in the 'hot layers'
for a higher percentage of the t ime than say a
s ingle or  double s tacked yagi  or  log would.  The
same is  t rue (a l though not  represented
graphica l ly  here)  when le f t  and r ight  'swinging '

of not spots occurs; the 120 foot wide reflector
surface is simply going to keep some port ion of
i ts  sur face ins ide of  the arr iv ing (but  osc i l la t ing)
wave front for a higher percentage of the t ime
than wil l  say a side by side log or yagi stack.

Conclusion
Antenna system design for deep-deep fr inge

television reception has always presented the
system designer  wi th  unique problems.  The halF
bolic antenna, l ike i ts brother antenna the ful l
parabolic (see CATJ for July 1974) and its cousin
the rhombic antenna family (see CATJ for October

1976) is one effective answer to far 'beyond'
Grade-B reception problems. Antennas of this
type are in operation in Mexico's Baja California,
directly south of San Diego at several locations.
The designer of these antennas, Tony Frias, is
avai lab le to  ass is t  o thers in  des igning such an-
tennas for their own applications and he extends
an invitat ion to other cable industry people to
view the antennas in Baja California; the closest
such antenna to the San Diego area is located in
Tijuana (just south of San Diego), and Frias may
be reached through Tijuana television station
XETV (channel6).

DIVERSITY EFFECT OF PARABOTIC

UNDER'NORMAL'
PROPAGATION WHOLE
OF REFLECTOR IS
ITTUMINATED BY
SIGNAT. , .

BUT WITH FADING
CONDITIONS SIGNALS
OFTEN BREAK
INTO HIGH.

OR LOW LAYERS,
WHICH MIGHT
BY:PASS NORMAL
LOG OR YAGI
ARRAYS

DIAGRAM TWENTY.THREE

C O M P U T E R
B A S E D

C H A R A C T E R
GENERATOR

C  B G . 1

? M S i I
(J

* T H E  P U Z Z L E  S O L V E R S '

Each Cab le  Sys tem has  i t s  own un ique puzz le  tg  bq
solved. We knbw this to be true because we've solved
over 800 system puzzles whi le helping operators
th roughout  the  USA,  Canada,  and Mex ico  to  o .p t im ize
the i r  tharac ter  genera tor  channe l  d isp lays .  We can
he lp  you so lve  your  puzz le  because MSI  i s  the  proven
supp l ie r .

4788 SOUTH STATE STREET SALT LAKE CITY, UTAH
of  com Te l  Inc '  -  A  u loh  corporo t ion

W E A T H E R
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June First ls Start Date

FANFARE IS FIRST
3 REGIONAL.APPBOACH I PAY
CABLE TO GO TO THE BIRD

Very Professional
The Houston, Texas based'regional to the southwest'  ap-

proach to  sate l l i te-del ivered
pay-cable programming is off
and running. The wraps are off
and from all outward appear-
ances FANFARE is going to be
a high class, very professionally
run show with lots of excite-
ment to keep the cable sub-
scribers hooked up and loyal.
That's the bottom l ine, and we
give it  to you up front because
if you are too busy for detai ls
you can move off to some other
reading mater ia l  r ight  now.
What fol lows are the detai ls of
how FANFARE impresses us.

This is the third in a series of
reasonably in-depth looks at
the new-to-the-satellite-delivery-
business offerings. In January
CATJ looked at SHOWT|ME,
the national pay-cable product
that went into regular service
on transponders 4 and 10 on
March 7th. Last month we looked
at the Home Theater Network,
that Maine-based f irm that wit l
be shooting at small cable sys-
tems and second level pay ser-
vice in the bigger systems that
perhaps wi l l  by the i r  August  1
start date already have at least
one h igher-pr iced pay-cable
service channel available.

Both SHOWTIME and HTN
are national in scope. And while
HTN is  a iming pr imar i ly  a t  the
two eastern t ime zones. there
has been a high level of interest
in their product on the national
level .  FANARE throws away
the book,  says i t  " . . .w i l l  not
actively market the product out-
side of the five state area" and
promises that no matter how
many systems may eventually
end up taking their service out-

side of their f ive state target
region, "we wil l  not change the
regional concept nor wil l  we
sacrifice any programming of a
regional nature", in favor of
more national-i nterest prog rams.

For the record, FANFARE is
based in Houston, Texas (see'Quick-Facts' box here), and is
after CATV subscribers via satel-
l i te in the states of Texas, Okla-
homa, New Mexico, Arkansas
and Louis iana.  At  th is  wr i t ing
(late in February) the f irm has
a firm start up date on SATCOM
transponder  16 of  June f i rs t
when as a min imum systems
in North Little Rock, Texarkana,
Mid land,  Ty ler ,  and Marshal l
(Texas) wil l  inaugurate service.
Doubtless, many other systems
wil l  also start up service either
on one June or  on Ju ly  f i rs t
when systems such as Fayette-

v i l le  are scheduled to  jo in  the
FANFARE network. At this writ-
ing some 17 southwestern CATV
systems are signed up for the
service.

FANFARE is  about  as 'show-
biz' as any pay-cable outf i t  to
come on the scene to date. The
support behind the f irm says
Hol lywood and f i lm and te le-
v is ion product ion companies
and enter ta inment  ent repre-
neurs from top to bottom. For
example,  FANFARE is  a ' jo in t
venture' between (1) Hollywood
Home Theater ,  (21 Kenneth
Schnitzer, (3) Pace Management
and (4) MCI Productions. l f  few
of these ring any bells, the
c reden t ia l s  shou ld  se t  you
straight.

Hollywood Home Theater is
owned jointly by 20th Century-
Fox, and United Art ists; two

Company
Address
T6lephone
President
SerYice

Satellite
Uplink
Rates

FANFARE OUICK.FACTS

FANFARE TELEVISION
5 Greenway Plaza East, Suite C-290 Houston, Texas 77046
713-960-873'l
Jack  L .  Wi l l iams
Seven nighls per week, 7:30-12:30, southwest regional
professional and col lege sports, f  i rst run for cable movies,
entertai nment soecials
SATCOM 1, transponder 16, start ing June f i rst
RCA Houston
$4.75 per cable subscriber taking the service

-
-
J
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SOHF. t )ULI :
Tu€lday, FobruarY 7

6:00 Molher,  Jugs and Speed (PG) 1:36
8:00 Spectrum Eoxing

1 1:00 Racing hom Keyslone
1 1 : 3 0  T h e  O m e n  ( R )  1 : 5 1

Wedn$day, FebruarY I
1:00 Elack Sunday (B) 2r23
6:00 Bound lor Glory (PG) 1:58
8:00 Sixers vs. lndiana

10:30 Focky (PG) 2:00
12 30 Jeremy (PG) 1:30
2i00 Sixers vs. lndiana(rePlaY)
4:30 Racing lrom Keystone

Thur8dsy, F€bluaty 9
6:00 Bul lalo Bi l l  and lhe Indians

(PG) 2:04
8:30 Elack Sunday (R) 2:23

1 I  r00 The Seven-PerCent Solut ion
( P G )  1 r 5 3

1 r00 The Ritz (R) 1:30
2:30 Harness Racing trom Libedy Eel l

Friday, Fobruary 10
6:00 The Sl ipper and lhe Rose (G) 2:08
8:30 The Eagle Has Landed (PG) 2:03

1 1:00 Racing kom Keystone
1 1:30 CLASSIC: Slage Door canleen

2 : 1 5
l:45 Burnl  Ol ler ings (PG) 1:56

Saturday, Fobruary 11
4:00 The Old Curiosi ly ShoP (G) l :58
6:00 The Seven-Per-Cenl Solul ion

(PG) 1r53
8i00 Col lege Baskelbal l :  Temple vs.

Sl.  Joe s
10100 The Lasl Tycoon (PG) 2 03
12105 Demon Seed (R) 1:35

l:40 Seals & Crol ls 60
2:40 Racing trom Keystone

Sunday, February 12
5:00 Huckleberry Finn (PG) 1 r58
7:00 FIyers vs Washinglon

l0:00 Black Sunday (R) 2 23
12:30 Bul lalo Bi l l  and lhe Indians

(PG) 2:04
2:35 Racing l iom Keyslone

(Conlinued on page l1 )

1 0

At precisety one o'c lock on lhe
morning ol  Saturday. November 6th,
1943, Heinr ich Himmler,  Reichs-
fuhrer of the SS and Chiet ol  State
Pol ice, received a simple messagei
"The Eagle has landed." l t  meant a
smal l  force ol  German paratroopers
were at that moment salely in Eng-
land and poised lo snatch Bri l ish

Prime [ / in ister winslon Churchi l l
l rom the Norlolk counlry house
where he was spending a quiet
weekend near lhe sea.

Based on the beslsel l ing novel ol
ihe same name, fhe Eagle Has
Landed is descr ibed by i ts author
Jack Higgins as "f i f ty per cent docu-
mented lact and l i f ly per cent pos-
sible speculal ion." In the hands ol
veteran director John Sturges (fhe
Magnilicenl Seven, Gunlighl al lhe
O.K. Coilal. The Grcat Escaqe, Bad
Day at Black Rock),  lhe l i lm version
is an inlel l igent,  wel l -crafted and un-
bearably suspenselul  acl ion drama
. .  .  wi lh a statrstudded cast:  Michael
Caine, Donald Sutherland, Robe(
Duval l ,  Anthony Ouayle, Donald
Pleasence, and Jenny Agutter.  The
tension is incredible during the
movie's l inal  minutes. .  .  wi th a l inal
lwist  ol  the tale that 's as logical  as
i t  is start l ing.

Fob, 10, l{, 18, 20, 23,26, 28

Monday, February 13
6:00 The Sl ipper and lhe Rose (G) 2i08
8:30 The Seven-PerCenl Solut ion

(PG) 1:53
10:30 Eurnt Ot ler inos (PG) 1:56
1 2130 The Sl ing (PG) 2:09
2:40 nacing irom Keystone

Tuesday, Fobruary 14
6 00 Jeremy (PG) t :30
7:30 The Last Tycoon (PG) 2:03

l0 00 The Eagle Has Landed (PG) 2:03
12 15 Bound lor Glory (PG) 1:58
2:15 Racing l iom Keyslone

wednesday, Febluary l5
1:00 Demon Seed (R) 1 r35
6:00 The Old Curiosi ty Shop (G) 1:58
8:00 The Omen (R) 1 i51

10:00 Black Sunday (R) 2:23
12:25 Women in Love (PG) 2109
2:35 Racing kom Keystone

Thur3day, February l6
6i00 Eurnl  Ol ler ings (PG) 1:56
8:00 Flyers vs. Minnesola

1 1:00 Harness Racinq lrom Libei ly Bel l
1 l :30 B!t lalo Ei l l  and lhe Indians

(PG) 2:04
1:35 Flyers vs. Minnesola (repray,)

Friday, Febluary 17
6:00 Rocky (PG) 2:00
8:00 Sixe.s vs. San Antonio

10 30 The Car (PG) 1:38
l2:15 CLASSIC: Whi le Zombies 1:08
1:30 Molher.  J lgs and Speed (PG) 1:36
3i10 Racing lrom Keystone

Saturday, Fobruary 18
l:30 Flyers vs. Delroi l
4:30 The Sl ipper and lhe Roso (G) 2:08
7:00 Seals & Crol ls:60
8:00 Col lege Easketbal l :  Vi l lanova vs.

La Sal le lol lowed by Wresl l ing-

1 1 i00 Facing fiom Keyslone
1 l :30 The Eagle Has Landed (PG) 2:03

l : 4 5  T h e  O m e n  ( R )  1 : 5 1
(Conlinued on page 13)

t l
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very s ign i f icant  forces in the
movie product ion and d is t r i -
but ion business.  And in  the
pay-cable bus iness,  through
HHT. The pr ime example of
this is the Philadelphia (metro-
poli tan) area regional ( l ike
FAN FARE) operat ion PRISM.
HHT owns 50"/" of this eastern
microwave- in tegrated pay-
cable network.  HHT a lso is
deeply  involved in  prov id ing
movies to  var ious 's tand

alone' operations; the tyPe
you run in to in  Hote l  chains
and Las Vegas.
Kenneth Schnitzer is a well
known  name in  bus iness
c i rc les in  the southwest .  He
is Chairman of Century De-
ve lopmen t  Corpo ra t i on ,  a
very large real estate develoP-
ment  company and he holds
the same posit ion with Arena
Operating Company, the f irm
that operates the 18,000 seat
arena at Greenway Plaza,
one of  Schni tzer 's  develop-
ments in  soutwest  Houston.
l f  a l l  o f  th is  looks l ike a pure

investment  for  Schni tzer ,  th ink
again. Because he is the majoritY
stockholder  in  the Houston

Rockets Nat ional  Basketbal l
Association team, the Houston
Aeros World Hockey Associ-
ation team and he holds an
interest in the new Houston
Hur r i canes  Nor th  Amer i can
Socce r  League  f ranch ise .
Shades of WTCG's Ted Turner
. .  . the man probably sees FAN-
FARE as an excellent way to
build both at home and away
audiences for  h is  profess ional
sport ing team investments.

Pace Management is an enter-
ta inment  booking agency.
They create, build and pro-
mote everything from (rock)
concerts and shows to motor-
cycle races in places such as
.The Summit, The New Orleans
Superdome and the Houston
Astrodome. All  of which says
they have an inside track on
put t ing together  shows and
acts and gather ings which
other people are ready, wil l ing

'and able to  pay good moneY
to attend.
MCI Productions is (they saY)
'the largest and most Pro-
fessional independent Pro-
duction company in the south-
w e s t ' .  T h e y  m a i n t a i n  f u l l

production studios for tele-
vision programming at The
Summit  in  Houston,  a long
with production centers in
Austin (the Texas caPitol)
and Dallas. You've seen their
work on ABC Monday Night
Football, Monday Night Base-
ball  and various NCAA Col-
lege Game(s)Of The Week.
This  is  the f i rs t  venture in to

the cable arena for al l  of the
part icipants with the exception
of Hollywood Home Theater.
But ,  as should be obvious by
now, pay-cable is just another
form of 'box off ice' and there
is every indication this grouP
from Houston has plenty of
box-office-sawy going for them.

The  FANFARE 'm ix '  i s  go ing
to be a b lend of  movies (10
'encore' or brought back for
another showing period, 6 'pre-
miere' or new this month), sports
(a l l  spor ts  wi l l  be bui l t  around
the southwestern market ing
region with heavy emphasis on
not only the professional sPort-
ing teams that headquarter in
the Houston area but col lege
sporting events from throughout
the f ive state area as well),  and
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entertainment specials. There
wil l  be a certain 'southwestern
flavor' to the sports and enter-
ta inment  specia ls ,  beyond the
obvious use of southwestern
area teams. For example there
wi l l  be regular  te lev is ing of
horse races, high-southwest
appeal entertainment specials
( 'Wi l l ie  Nelson in  Concer t ' )and'good o ld boy '  te lev is ion such
as destruction derby auto races.
The  FANFARE t ransponder
wil l  be operating from 7:30 PM
to  app rox ima te l y  12 :30  AM
seven days per week, 'R' rated
movies wi l l  be run only  af ter
I PM and al l  t imes are CST/
CDST because that is (with
the exception of New Mexico)
where their target area is.

l f  the product  is  appeal ing,
and if  transponder 16 is one of
those transponders that covers
the majority of the United States
qui te  wel l  ( i t  is -see map on
page 40-B for January CATJ),
might not CATV system opera-
tors outside the f ive state area
be in t r igued wi th  of fer ing the
service to their customers?

FANFARE Pres ident  Jack
Wi l l i ams :

"lt is very possible, especially
in some of the Mexican border
towns, that we might have a very
viable product to sell. We have
not discussed this possibl i ty
with any CATV operators in Mexico
to date, but is is certainly some-
thing we could consider for the
future. lt is also worth noting that
we have had a very high level of
interest from Alaska."

Alaska?
It makes sense after you think

about  i t  awhi le .  A laska is  in
the middle of  an o i l -boom and
Houston is home-base for many
of  the wor ld 's  largest  o i l  com-
pany f irms. There are, i t  turns
out, a very large number of 'trans-
p lanted Houstons '  res id ing in
Alaska;especial ly in the Anchor-
age area. There is nothing more
appealng to  a Houston res ident
away from home, i t  turns out,
than the oppor tuni ty  to  'keep
tabs on home-town spor t ing
teams'. Texas has never forgiven
A laska  fo r  coming  i n to  the
Union and destroying the bigger-
than-everyone else stories of
old; this may be the perfect op-
por tun i ty  forTexas to  get  even!

Satellite Only Restrictions
PRISM, the s imi lar -but -not -

the-same operation in the Phila-
delphia area, is dependent upon
terrestr ial microwave and even
some cable-links for its network.
FANFARE wi l l  re ly  to ta l ly  on
the satellite. Protecting the gate
is  the problem; and "CATV
systems in the immediate Houston
area will not be able to carry
FANFARE because of contractural
agreements with the various pro-
fessional sport teams that will be
featured on the service".

With the recent announce-
men t  t ha t  Ho l i day  Inns  o f
America has joined forces with
Ed Taylor's Southern Satel l i te
Systems to form 'Holiday Satel-
lite Systems' for the distribution
of San Francisco's KTVU (start-
ing August  1  on SATCOM 1's
transponder 18) and the persis-
tent  ' rumors ' that  Hol iday Inns
wil l  also take a second trans-
ponder for 'program delivery
on ly  to  Ho l i day  l nns ' ,  does
FANFARE have any marketing
plans to deliver their program-
ming into such non-cable mar-
kets as San Antonio (or Dallas/
Fort Worth) for motel, hotel or
apar tment  d is t r ibut ion?

Jack Wil l iams: "That's a tough
question. You can be assured
that each individual variance (i .e.
other than cable) will be thorough-
ly evaluated and the service will
be provided wherever possible."

Readers will recall that SHOW-
TIME execs John Sie and Jef f
Reiss were quite adamant that
even wi th  the i r  VIACOM te le-
v i s ion  p rog ram p roduc t l on /
d is t r ibut ion background that
they would not  be get t ing in-
volved in 'company operated'
production companies for non-
mov ie  p rog rams .  FANFARE
takes the opposite approach.

Wi l l iams again:  "FANFARE
will directly handle the production
of all of its regional entertainment
specials. This wil l  not prohibit us
from purchasing other entertain-
ment specials, such as those
produced by Columbia Pay Tele-
vision, if we feel these specials
would be of interest to our view-
grs.  t  t

The FANFARE commitment
to producing regional (and that
word is stressed at every op-
por tun i ty  by Wi l l iams)  is  based

almost solely on serving the
F A N F A R E  a u d i e n c e .  W o u l d
specials and programs produced
by their in-house staff be avail-
able for re-distr ibution by other
pay-cable outlets or even broad-
cast outlets?

Williams: "There are certainly
opportunit ies to defray some
of the production costs by second
run syndication in other areas
(of the country) or other markets.
However the expenditures FAN-
FARE wil l  incur in producing
these entertainment events will
have been planned and budgeted
( fo r  FANFARE a lone  d i s t r i -
bution), and, syndication of its
products would strictly be auxil-
lary income and will in no way
affect our decision as to whether
or not to incur the original pro-
duction costs."

Custom Marketing Service
Wil l iams say he and Sandy

Freeman (FANFARE's Director
of Marketing) are very much'aware'that no two cable towns
offer the same marketing prob-
lems."FANFARE wil l  work with
each company to tailor a market-
ing package; the concept includes
mass-media, direct mail, door-to-
door and public relations ap-
pr@ches" according to Williams.
There are f ield representatives
available to work with the indivi-
dual system operators who need
assis tance in  get t ing the i r  (per-
haps f irst) pay cable operation
of f  the ground.

FANFARE has also taken on
the legal  and engineer ing as-
sistance aspects of their poten-
t ia l  a f f i l ia tes;  o f fer ing a 'cradle
to grave'(no pun intended)assis-
tance program that  wi l l ,  for
f i rs t - t ime-users of  sate l l i tes,
al low the operator to simply'order the system and service
in 'and then s i t  back and watch
the pieces f ly and the project
come together. An arrangement
has been worked out with an-
o the r  Hous ton  based  f  i rm
( G a r d i n e r  C o m m u n i c a t i o n s
Corporation) to provide ' turn-
key '  insta l la t ion of  terminals ;
through which both shor t  and
long term financing of the termi-
nals can be arranged.

The FANFARE approach to
the program guide wil l  be similar
to but different from say the

e)
I
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HBO gu ide .  The f ron t  and back
cover  w i l l  be  fo t t r  co lo r ,  wh i le
the  layout  fo r  the  ins ide  w i l l
fo l low the  success fu l  PRISM
guide  (an  example  o f  wh ich  is
shown here) .  The gu ide  w i l l  be
prepared and mai led  month lY ,
e i t h e r  b u l k  d e l i v e r e d  t o  t h e
cable system operator for mai l
o u t  w i t h  h i s  b i l l i n g  ( i f  h e  s o
chooses),  or i t  can be mai led bY
a computer  b i l l i ng  serv ice .

FANFARE is  accePt ing  con-
tracts on a one yeat basis (and
tha t  d i f fe rs  f rom those now
be ing  o f fe red  by  SHOWIIME
and HBO) .  The FANFARE ra te
i s  s l i g h t l y  h i g h e r  t h a n  e i t h e r
SHOWTIME or  HBO a l though
they do have an 'adjust ing rate
s t ruc ture '  tha t  comPensates
for  la rger  sys tem oPera tors .
The FANFARE cont rac t ,  l i ke
tha t  f rom HBO and SHOW-
TIME,  res t r i c ts  PaY-Program
del ivery  to  'p r i va te  res idences ,
homes or  apar tments ' ;  com-
m e r c i a l  e s t a b l i s h m e n t s  a r e
not ' fa ir  game' for the service.
T h e  c o n t r a c t  s P e c i f i e s  t h a t
'within any Year '  the Program
content  sha l l  inc lude 'no  less
than' seventY-two feature f i lms
and one-hundred ten sPorts or
special  events'  and the lat ter
sha l l  be  inc lus ive  o f  'no t  less

oNE OF FIRST SYSTEMS to contract for FANFARE service is united cable Television
corporation's Tyler, Texas 21 ,000 subscriber system. Here United Prexy Gene

Schneider ( left) with united's Mark van Louks (center) and FANFARE's Jack Wil l iams
( r igh t ) ' ink '  the  agreement ,

more )  pay -cab le  channe ls .
VITEK's Bob Geiss ler .  the f i rm
that seems to have at least its
share of the pay cable traPPing
market, reports their new'mult i '
pay-serv ice '  t rapping system
is running so far  ahead of  the i r
p ro jec t i ons  tha t  he  i s  ve rY
opt imist ic  about  the fu ture of
mu l t i p le -channe l  pay .  V ITEK
traps (see CATJ for November
1976) are being ordered for two
channels  and in  some cases
in blocks of as manY as f ive
channels  by cable comPanies
get t ing in to pay at  th is  t ime.
The CATJ 1977 Industry Market'
ing Study (see CATJ for Novem-
ber 19771 found that 45.94%
of a l l  cable systems Planned
to be offering (an average of)
2 .18  pay -cab le -channe ls  bY
January 1 of 1979.

Indeed, some of the earlY af-
f i l ia tes of  FANFARE al readY
have HBO in p lace;  and wi l l
be  o f fe r i ng  FANFARE as  a
second option in the PaY chan-
nel area. Obviously many sYS-
tems are f igur ing that  there
may wel l  be enough regional
i den t i f i ca t i on  w i th  FANFARE
that the system wil l  aPPeal to
people who do not  perhaPs
f ind one of  the 'nat ional '  ser '
v ices inv i t ing.

And so yet another'aPProach'
to pay-cable programming is
preparing to go into oPeration,
v ia  sate l l i te .  One June the f  i rs t .
A regional  approach which,  i t
would appear, wil l  have both
reg iona l  and  na t i ona l  imP l i '
cations. l f  the PRISM terrestr ial
regional service can be deemed
successful (and PRISM says it
is), there is no reason whY in
areas of the country where ter '
r es t r i a l  m ic rowave  i s  e i t he r
lack ing in  fac i l i t ies or  is  not
cos t -e f fec t i ve  tha t  sa te l l i t e -
microwave cannot do the job.
Will there be others to follow?
Nobody who might  be in  a Posi '
t ion to say is saying, for sure;
but there is the persistent rumor
that i f  the sport ing event cover'
age can be worked out to the
part icipants satisfaction that a
s im i l a r  se rv i ce  may  we l l  be
launched  in  the  Ca l i f o rn ia /
Arizona/Nevada area within a
year or less; headquartered in
the Los Angeles area and center-
ed around Los Angeles area
professional sport teams.

tr
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t h a n  t w e r r t y - f  i v e  S o u t h w e s t
Conference (spor t ing)  events ,
t w e n t y - f i v e  l l o u s t o n  A s t r o
( b a s e b a l l )  g a m e s  a n d  t h i r t Y
l {ous ton  Rockets  games ' .

W h e n  d o e s  F A N F A R E  e x -
pect to pass f  rom the red ir lk to
the  b lack  ink?  The ques t ion  is
i m p o r t a n t  b e c a u s e  a n Y o n e
contract ing for exPensive trans-
p o n d e r  t i m e  h a s  g o t  t o  b e
rea l i s t i c  enough to  recogn ize
tha t  pos i t i ve  cash f low does
not  beg in  the  f i rs t  rnonth  (and
probably not the f  i rst  Year).

Wil l iams again: "We Project
we will be profitable in the second
year or early in the third Year.
The breakeven Point will be at'
tained when FANFARE is serving
between 65 ,000 and 70 ,000
subscribers. However, the number
of systems who have signed uP
to date to offer the service to their
subscribers is running ahead
of our projections so we might
surpass  our  expec ta t ions  bY
several  months".
-  FANFARE,  and PerhaPs to

some extent the Home Theater
Net lvork  p rogram d iscussed
in detai l  in the FebruarY CATJ,
br ing  up  the  Probab i l i tY  tha t
b e f  o r e  1 9 7 8  i s  o v e r  t h e r e
wi l l  be  a  fa i r l y  ex tens ive  CATV
system use of two (and PerhaPs



STN Statistics

Several signif icant things happened
in the TVRO growth area of the CATV
industry during the recently completed
month ol January; the number of ap-
pl icat ions received by the FCC topped
50 (53 actual ly) for the f irst t ime, and
the number of channels being requested
per appl icant came back to almost the
al l  t ime high of September (3.03 chan-
nels per appl icant January versus 3.04
channels per appl icant in September).

Also for the first time program sources
(i .e. channels requested) began to move
out of the famil iar HBO/CBNMTCG/
Madison Square Garden Events (MSGE)
format with 9 appl icat ions for 'other
channels of service'.  These were pri-
mari ly for SHOWTIME program delivery;
and we ' l l  beg in  a  tabu la t ion  o f  such ap-
p l i ca t ions  as  a  separa te  en t rv  l ine  w i th
our  Apr i l  i ssue.

Using New Signals
The FCC has decided that i f  you

already have an earth terminal l icense
tor F2 (or F2 and F' l)  that you may go
ahead, without FCC filing or permission
or olher paperwork and add to your
system any of the CATV.authorized
signals on the bird(s) you are l icensed
f or.

This simply means that i f  your l icense
app l ica t ion  or ig ina l l y  spec i f ied  HBO,
for example, and you have determined
tha t  you  w ish  to  a lso  p ick  up  Mad ison
Square Garden Events (for example)
tha t  you  no  longer  need to  f i le  any
paper work with the FCC to add the
new s igna l .

There are two restr ict ions:
1)  Th is  'open b i rd '  po l i cy  ex tends

on ly  to  those s igna ls  wh ich  are
be ing  car r ied  on  the  b i rd  fo r  de l i -
very to CATV systems (i .e. tapping
into the NBC sports feed on trans-
ponder  16 ,  fo r  example ,  on  a
Sunday af ternoon is st i l l  a no-no);

2 )  Th is  po l i cy  on ly  a f fec ts  sa te l l i tes
which you have been cleared to
use (most syslems applied for
F2|SATCOM l l ,  and, for F1/SAT-
COM I  as  a 'backup '  b i rd ) ,  no t  fo r
example any CATV type signals
tha t  migh t  pop up  on  WESTAR i l .

l f  you  have been th ink ing  about
using signals from WESTAR l l ,  and your
present l icense does not cover use of
WESTAR l l  (v i r tua l l y  none do) ,  the  f  i r s t
th ing  you need to  do  is  to  go  back  to
your frequency coordination company
for a new set of frequency coordination
numbers  fo r  WESTAR l l .  Wi th  in te res t
in  WESTAR l l  coming on  fas t  i t  i s  sug-
gested that anyone now in the process
of making his interference coordination
s tud ies  inc lude WESTAR l l  in  h is
studies (along with F1 and F2 of SAT.
COM) jus t  so  tha t  much is  done and ou t
of the way should you later decide to
add one or more signals/transponders
f rom WESTAR l l  to your system.

The F2 to Fl Move Dale
As reported in CATJ for February

(see page 35) the options open to RCA
for  ' the  move '  were  (1 )  e i ther  the  f i rs t
of a month, or, (2) the middle of a week.
As i t  turns out, neither seem to be l ikely.

On February 23rd RCA and HBO got
down to  ser ious  d iscuss ions  on  how
the move would take place. An earl ier' forecast 'date of May I was tossed out
because o f  the  conf l i c t  w i th  the  New
Orleans industry convention. A later
date of 'sometime belween May 15th
and June f irst '  was reached and a f irm
set of move dates wil l  be worked out
around the  1Oth  o f  March .

When the move takes place, RCA
wi l l  dua l  feed HBO (and probab ly
SHOWTIME) to both F1 and F2 birds
for several days t ime. That means
that when you switch over your terminal
to Fl anytime after the 'move period'
takes  p laces ,  you ' l l  f ind  the  HBO (and
probab ly  SHOWTIME)  s igna ls  there
wait ing for you. Dual feeding of other
up l ink  s i tes  (A t lan ta 's  SSS car r ied
WTCG/WTBN lor example) are very
unl ikely simply because RCA does not
have two up l ink  an tennas (o r  t rans-
mi t te rs )  ava i lab le  a t  such s i tes  ( i t ' s  the
o ld  you can ' t  be  po in t ing  a t  two-b i rds-
at-once problem).

The CATJ Lab did some engineering
measurements of the F1 v.s. F2 C/N
ratios late in February and we found
that on transponder 8 on both birds
(just as a prime example) we had a
(worked backwards) 35.9 dBw EIRP
leve l  on  F1 versus  a  35 .8  dBw EIRP
on F2.  The maps pub l ished on  F1 and
F2 contours  in  Coop 's  Cab le  Co lumn
for last January have been superceded
by a  'beam t i l t ing '  o r  'bore-s igh t ing '

exercise at RCA. F1 has been 're-

ad jus ted '  so  tha t  i t s  bores igh t  po in t
i s  no  longer  'way  ou t  wes t '  in  ldaho;
now fa l l ing  c loser  to  Omaha.  The end
resu l t  i s  tha t  dBw EIRP contour  leve ls
for F1 are now equal to or even sl ightly
grea ter  than the  contours  pub l i shed fo r
F2 in places such as Boston or central
Florida. We'l l  have an uodated set of
maps fo r  you  in  the  Apr i l  i ssue.

l f  the  mov ing  day  sequence is  ava i l .
ab le  in  t ime fo r  our  Apr i l  i ssue,  we ' l l
have a  fu l l  repor t ;  i f  no t ,  i t  shou ld  ap-
pear  in  the  May issue.

r)
T
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CATV TVRO STATISTICS- FEBRUARY. 1 978
Applications Fi led/FCC
1) ' l  1 meter
2) .10 meter
3) 6 meter
4) 5 meter
5) 4.5 meter
Total Apps
Cost Max.
Cost  Min .
Avg. Cost
Channels Requested
Average Channels
Requesting WTCG
Request ing  CBN
Request ing  HBO
Request ing  MSGE
Avg. Cost Per Channel
TVRO's LicensedrFCC

Dec. ' l977 Jan. I  978

0 0
0 0

1 1  1 2
1 1  2 8
4  1 3

26 s3

$67,224 $61,172
25,243 20,000
36,843 37,166

70 161
2.7 3.03
24 40
20 41
17 37
9 2 9

$13,645 $12,266
40 39

Nov. 1977
0
0
4
I
b

1 9
$96,000

21,456
36,328

46
2.42

1 4
1 1
1 5
3

$15,01  1
32

Note: Data compiled from FCC sources, adjusts forward one month with each
rssue.
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ASN Update-l l l

As reported in Satel l i te Technology
News for February (page 37) ASN (the
Amer icom Sate l l i te  Network)  fo lks
appear to be gett ing serious about pro-
v id ing  mul t ip le  channe ls  o f  serv ice
on WESTAR l l  (123.5 degrees west, the
nex t ' to  the  r igh t ' t rom SATCOM l l ) .

The latest word is that ASN wil l  be
demonstrat ing in New Orleans, at the
Apri l  30-May 3rd industry gathering,
' l imited hours of three satel l i te relayed
independent  s igna ls '  p lus  f  u l l  t ime
serv ice  on  the i r 'M Channe l '  mov ie  and
in to rmat ion  channe l .

ASN reached agreement with Western
Union  on  February  16  w i th  a  fo rmal
contract signing expected sometime
before this appears in print.  The agree-
ment  ca l l s  fo r  ASN to  u t i l i ze  four  o f  the
WESTAR l l  transponders to relay the
programming of:

1) KTTV, channel 11, Los Angeles (an
independent that is heavy in LA
area sports);

2) WGN, channel 9, Chicago (another
independent  tha t  i s  genera l l y
rated as ' the best indie in the
nat ion ' ) :

3) WOR, channel 9, New York (city)
(yet a third independent, well  rated
and heavi ly into New York area
sports).

ASN wi l l  a lso  be  prov id ing  'M Chan-
ne l ' ,  a  combina t ion  mov ie  and in fo r -
mat ion  channe l  wh ich  w i l l  be  program-
med with everything from new for pay
cable ( i .e. f i rst run) P and PG movies
to 'Movie Classics' ( i .e. Cassablanca),
financial and wire service alpha-neumeric
displays and special events.

Present ASN plans are to have the
four  channe ls  on  WESTAR l l ,  fo r  d is -
p lay  and show purposes ,  fo r 'approx i -
mate ly  four  hours  per  day '  dur ing  the

period of the Apri l  3Oth-May 3rd New
Orleans convention.

WESTAR l l  is a 12 channel (trans-
ponder) bird and the ASN package wil l
ini t ial ly t ie up 1/3rd ol al l  of the trans-
ponders on the bird. The bird is also
where SIN (Spanish International Nef
work) relays programs to aff i l iated
te lev is ion  s ta t ions  th roughout  the
United States (see page 36, CATJ for
February). The WESTAR l l  footprint is
f rom 1 dB stronger (example: Memphis)
to 1.5 dB weaker (examPle: Seatt le)
than SATCOM l l  ( l )  footprints in the
United States. Because of i ts transmit
antenna conf iguration, there is a 37 dBw
contour on WESTAR l l  that runs roughly
north by south from east central l l l inois/
west  cen t ra l  Ind iana down to  Mob i le ,
Alabama (see page 17, September 1977
CATJ for contour map).

Cab le  sys tems w ish ing  to  u t i l i ze  the
ASN channels (1 to 4) may wish to start
the  'whee ls  mov ing '  towards  ge t t ing
WESTAR l l  onto their present or pend-
ing TVRO l icenses. Systems with a
l icense (or CP) in hand wil l  have to go
back through frequency coordination
for  the  WESTAR l l  b i rd ;  sys tems s t i l l  i n
the frequency coordination phase might
be well  advised to have WESTAR l l
added to lheir coordination package so
that should they choose to add WESTAR
ll signals to their system they are not
faced with the long turn around of fre-
quency coordination and FCC l icensing
f  o r  the  new 's igna l  source ' .

We'l l  have a detai led rePort on the
ASN 'program' in the Apri l  CATJ.

Transponder Lisl  Update

The data to tol low is current through
the end of February. l t  is provided for
your reference in maintaining al ignment

and making init ial  tuning of your CATV
TVRO.

The transoonders are SATCOM l l
(F2), located at 119 degrees west, f i rst
number is transponder, second column
is user:
2  P r L ( ' )
4 SHOWTIME east/central (")
6 WTCG/WTBN
8 CBN

10 SHOWTIME rockies/pacif  ic (- ' )
12  'b roken '

14 Trinity Broadcasl ing (. . ' )
16 FANFARE (6-1-78 start F1)
'r8 KTVU/HTN (8-1-78 start F1)
20 HBO rockies/pacit ic
22 Madison Square Garden Events
23 Alaskan Video 1' " ' ,

24 HBO east/central
' -PTL is now formally set to begin

4-1-78 .  The ins ta l la t ion  o l  the i r  uo l ink
stat ion has run into some local zoning
ordinance problems which has delayed
the  cons t ruc t ion  o f  the  up l ink  s ta t ion .
"-SHOWTIME on transponders 4 and
10 shou ld  have begun regu la r  serv ice
the evening of March 7th. ' - ' -Trinity

Broadcasting wil l  ei ther begin on trans-
ponder 14 on May '1, or, on the same
transponder on F' l  as soon as the F2
to F1 move is completed (see separate
report here). '*"-For those equipped
to check verlically polarized transponder
23,  you w i l l  f ind  v ideo go ing  to  A laska
(in both the standard format with 6.8
MHz aud io ,  and in  the  s tandard  v ideo
format but with SCPC audio over on
transponder 3) from 8-10 hours per day
(typical ly 0700-1800 EST). You wil l
also on occasion f ind half transponder
video (two video signals) going to
Alaska in the same period. In the evening
hours (EST) you wil l  f  ind the intra-state
Alaskan video feeding back from mid-
r o u t e  s t a t i o n  A n c h o r a g e  t o  B u s h

TVRO DEVELOPMENT PROGRESS-THRU I I28II8
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Country terminals using a 'reduced
bandwidth' 25 MHz video format (with
audio over on SCPC on transponder 3).

lf you want to check out signals on
Fl prior to lhe move, look on trans-
ponder 8 usually during the evening
hours (5-7 PM EST) or on Sundays
3-7 PM.

CATV To Stay Wlth RCA
As reported in some depth in the

February Coop's Cable Column (page
44), there was a move afoot during
December and January to get some or
all of the CATV 'traffic' moved off of
RCA's SATCOM family of friendly trans-
ponders over to the equally friendly
skies of WESTAR. And as noted at the
end of the February column, when all
of the shouting was over, all parties
returned to their almost original posi-
tions with CATV and RCA friends once
again.

In the end the decision came down
to channel capacity. ln a nutshell, with
the existing birds in orbit RCA has
hfllce the avallable channel capaclly as
Western Union, on a bird for bird or a
sum-of-all-birds basis (either way, take
your pick). And because CATV ap-
pears to need growth room more than
it needs other things for the immediate
future, the decision to stick with the
24 channel transponders of RCA was
the sound one to make.

In the process of running both RCA
and Western Union through the 'mil l '
al l over again (bidding against one
another for the CATV traff ic), the leader
of the effort (HBO) did manage to get
for CATV some lower transponder rates.
And this works out to the betterment
of the industry for the near future. For
example, the first year rates for the
new (ten year) contract period are as
much as 50% lower than the rates
would have been for the coming 12
month period under the older establi-
shed tariffs. Long lerm the rates end up
belng about tho same over a ten year
period, but with lower'going in rates'
that means that some of those marginal
transponder users who have been re.
luctant to take the big step (i.e. actually
sign a contract with RCA and put money
up) can now get on the bird for about
half (init ially) of what they would have
paid previously. The appearance of San
Francisco's KTVU, as an example, on
August 1st is now doubly assured.
Rather than needing 500,000 'sign-ups'
to throw the switch, Ed Taylor and
Holiday Satell i te Systems can now
feel quite comfortable with around
250,000 pre-sign-ups. This same rate
reduction should also effect other
potential users such as United's car-
riage of WGN (Chicago) and perhaps
others who have been having problems
getting enough 'signatures on the l ine'
to cover their operating costs.

Another out-growth of the new con-
tracts with RCA is the direction HBO
appears head6d. HBO will be uti l izing a
third transponder on SATCOM | (after
the move), in addition to their use of
transponders 20 and 24. HBO appears
headed for a dlllerent typo of program
channel with channel number three

for the firm and some have speculated
that they may be planning to offer a'second tier' of service (such as a half-
rate pay movie channel) on their third
channel .  Such lower-rate channels
have shown considerable success with
tape-fed systems (Bestvision being one
example of this successful format) and
the Home Theater Network's use of
two hours per day, f ive days per week
of the KTVU transponder (see CATJ
lor February, page 28) is another ex-
ample of how this type of service wil l
be offered to the CATV industry. Yet
a third example, the American Satel-
l i te Network program, is on the horizon
(a full report on the ASN plan wil l ap-
pear in these pages for April).

Snow Creatlng Snow?
All of the text books tell you that

if you distort the parabolic curve of
your TVRO antenna by some fractional
portion of an inch the gain of the an-
tenna goes down. One reference work,
for example, suggests that if the para-

bolic form is distorted by 0.010 of an
inch the antenna gain wil l fall off by
0.1 dB; if the same antenna is dis-
torted by 0.050 of an inch the gain wil l
fall off around 0.7 dB. lt is interesting
to note in passing that most 4.5/5/6
meter antennas fall between the 0.010
and 0.050 (inch) tolerance range with
installed antennas.

Now il lhe antenna skin tolerance is
modified or pushed out of tolerance
by say 0.10 inch the gain falls off by
around 1.6 dB while an 'error' on the
skin of around 0.250 (1/4th of an inch)
can cause a theoretical loss of around
4.6 dB. This assumes, of course, random
variations across the surface and in the
real world the loss of antenna eff iciency
may be less (but probably not more)
than these theoretical values.

Dlstortlon of the dlsh skin is simply
a change in the distance between the
surface at some descrete point and the
focal point; a change that shortens (or
lengthens) the close tolerance proper
dlstance between the two points. At

3
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Ileep itSimple!
(And save money)
There is qn qlternqtive to the pin type con-
nector. It's the LRC pinless feed thru connector.

It hqs fewer parts qnd is simpler to mcnu-
Iacture. Therefore, it is less expensive.

Of course, LRC mqnufactures both center
pin cnd feed thru connectors. But, which one
should you consider instqlling? To get the crr-
swer, simply discuss the engineering aspects
of your system with the connector speciclists
at LRC.

It's just thct simple.

IrRC
The CATV Connector Speciolists.

I  R  C  = L E c r R o N r c s , r N t r .
90t  souTH AvE. ,  HoRSEHEADS,  rU.y .  14845 PHOIUE 607-739-3844
AVAI I -ABLE lN EURoPE THRU:  E lec t ro  Serv ice  N.V. ,  K le ine  N ieuwend i jk  40 ,  B  2800 Miche len ,  Be lg ium

CANADA THRU:  E lec t ro l ine  W Equ ipment ,  Mont rea l ,  Quebec
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NEW

equipment planning

This new 70 page catalog is a con-
venient reference manual of all models
oI eda4a4:lape cartridge ma-
chines, audio consoles, processing amplif iers
and other studio equipment available from
Broadcast Electronics, I nc.

WRITE FOR YOUR CATALOG TODAY
ON YOUB LETTERHEAD

rF BRoADCAST ELECTR0NICS, lNC.
|  =.= 41oo NoRTH 24th sTREET
-  ou rNcY ,  rLL rNo ts  62301

Tef eohone |'211 | 224 -9600

Channel
Commander

I's
.A-1 Condi t ion

oWith or Without CCV's

.All  Standard VHF Channels

.No Reasonable Offer
Refused

Wri te  OrCal l :

CABLEVISION INDS.
P.O. Box 311

Liberty, N.Y.12754
9't4-292-7550
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4 GHz a very small  change can bring
very large wavelength sections into
play and ult imately af lect the phase
(or t ime relat ionship) between the an-
tenna's ref lect ion skin and the feed
anlenna.

One way to distort a dish is to push
in or out on the surface. Another way to
d is to r t  a  d ish  is  to  p lace  someth ing
on top of the surface; something that is
not passive to RF signals. Wet snow is
a good example of this, as several dozen
sys tems found ou t  dur ing  the  b ig  mid-
winter snow storm that hit  al l  across
the  na t ion 's  mid-south  and up  th rough
the northeast iust after the middle of
January .  Based upon observa t ions
from systems in the f ield, here is what
we found happens when a heavy snow'
fal l  occurs:

1) Several syslems reported that while
the  snow bu i l t  up  ( i t  was  in i t ia l lY
a  dry  snow wi thout  h igh  mois tu re
content in most areas) they watched
the  s igna ls  fu l l y  expec t ing  the
snow p i l ing  up  on  the  lower  ha l f
of the dish to create Droblems.

2) Most report that they noticed no
visible degradation with the snow
accumulating to as much as 4-5
inches on the parabolic 's lower
surface area although one system
operator checked his C/N after a
f i ve  inch  bu i ld  up  and he  fe l t
' c o m f  o r t a b l e '  w i t h  a  r e a d i n g
that indicated his C/N had deterio'
rated by around 0.5 dB with that
much bu i ld  up .

3) Some systems took tho t ime to
sweep the  snow away a f te r  i t
stopped fal l ing; most report they
didn't  notice any bad effects so
left i t  alone. One noted " l t  looked
so pretty I hated to distrub it",
a passion for beauty he was to
later regret.

4) When the warm-up f inal ly did come
(it was up to a week after the snow'
fal l  in some areas) the Problems
began. Mike McKee of Chickasha

Cablevision in Chickasha, Okla-l
home (wh ich  is  normal ly  no t  in
the 'snow be l t ' )  had typ ica l  'p rob-

lems '  w i th  h is  5  meter  te rmina l .
"l first noticed sparklies on WTCG's
system channel around noon. The
temperature ouiside was around
30 degrees. l t  wasn't  bad enough
to really be bothersome, but I noticed
it myself.  By 2 PM the sparkl ies
were plain annoying and we started
getting complaint calls. I re-checked
the signal at my home and then
headed for the tower site. I  ful ly
expected to f ind an LNA on the
lrilz."

"That was the quickest 7 dB 4 GHz
fix I  ever experienced" notes McKee.
"As soon as I scrapped the snow off with
a hunk of 750 cable lying near the head
end the CIN came righi back lo where
it  should be."

The wet snow, laden with lots of
water, had of course caused the effec-
t ive skin ref lector surface to r ise up
by someplace between zero inches and
the approximate 1 inch depth of the
snow i tse l f .  Th is  'd is to r t ion '  o f  the
sur face  accuracy  a long the  lower
port ion of the antenna was enough to,
in McKee's case, cost him 7 dB of
precious C/N on the 4 GHz down-
l ink  s igna l .

A  s imi la r  exper ience a t  the  CATJ
TVRO lab  s i te  cos t  us  4  dB o f  C/N
with around 4O"h of the dish's lower
surface covered with between .7 and
.9 inch of very wet snow.

So a word to the wise. Snow on the
d ish  may be  beaut i fu l ,  and i t  may no t
even be visibly harmf ul while i i  is fal l ing
or r ight after i t  fal ls. But sooner or
later, as i t  melts and compresses into
a thick blanket of water, there's trouble
ahead for you. So scrape it off after the
storm or you may end up l ike McKee
spending a couple of hours on a Sunday
af te rnoon chas ing  around dur ing  a
'warm-up' when you could better be
do ing  someth ing  e lse !

MAYBE 6 dB OF SNOW?-Woi, compressed snow hanging on lho lower half of a
TVRO antenna distorts lhe true dish rellective surface causing loss of C/N and
the appearance ol sparklies at a terminal previously well 'above the noise'.



TETHMT4L TOPITS
Intr iguing Hait i  Systom

"l have seen very l i t t le mention in
CATJ of systems operating outside
of the United States and Canada, al-
though I know that CATJ is well  read in
dozens of countr ies. I  wish to congra-
tulate you for producing such an in-
formative and t imely publ icat ion; i t
certainly helps us run our system here
i n  H a i t i !

Our system has approximately 10,000
subscribers. We bring programming
to Hait i  on tape, f  i lm and are exploring
satel l i tes. Programming comes trom
the United States, Canada, Germany
and France. We uti l ize t\ , \ro channels
for program distr ibution (channels 2
and 4). Channel 2 is ut i l ized for French
language programming ( the  o f f i c ia l
language o f  Ha i t i )  wh i le  channe l  4  i s
reserved for English and some oc-
c a s i o n a l  n o n - E n g l i s h  p r o J r a m m i n g .
We plan to activate channel 6 with
completely local programming some-
t ime th is  year  and are  g iv ing  some
thought to using channel 3 for (European
and American) data servicr:s such as
stock market reports, news channel
material and the l ike.

For our distr ibution olant we used
Jer ro ld  and Anaconda modu la to rs ,
Jerrold Starl ine 1A and some Sylvania
and Kaiser ampli f iers. We also have
been adding Jerrold SLE300 l ine ex-
tenders of late and Com-Amp trunk
and l ine ampli f iers. For passives we
u t i l i z e  J e r r o l d  s p l i t t e r s ,  d i r e c t i o n a l
coup lers  and mul t i - taps ,  p lus  some
Anaconda mult i taps. We have also
begun using GAMCO passives recently.

Th is  i s  qu i te  a  b ig  sys tem wi th  b i -
l ingual subscribers. Because (at the
moment) we take no signals off the air,
i t  is more of an European design sys-
tem (w i th  every th ing  or ig ina t ing  a t
baseband rather t fran at RF) than an
Amer ican/Canad ian  des ign  sys tem.  I
hooe to be able to make the CATA/
CATJ CCOS-78 meeting in Oklahoma
this summer where I can meet and talk
with other CATV system operators."

Tele-Haita S.A.
Port-Au-Prince, Hait i
West  lnd ies

CATA-aioral Agreement
"The last paragraph of your January

1978 CATA-torial exoresses so well
one of the many reasons why I started
Home Theater Network, a cable opera-
tor 's pay cable package developed
from repeated subscriber comments
regarding price and quali ty.

Soon there wil l  be a choice of Pay
TV programming avai lable to cable
subscribers. That won't remove early-
evening R's (from the cable screen)
but at last there' l l  be another channel

to turn to, another uninterrupted movie
to watch."

Peter M. Kendrick
President
New England Cablevision/

Home Theater Network
Por t land,  Ma ine ,04101

Mr. Kendrick's remarks are direcied
at ths point made in the January CATA-
torial that perhaps pay+able is attracting
something l ike 15% of lhe cable homes
passed because only 15% of the homes
want R and oth€r potentially controversial
material on their picture tubes. The Home
Theater Nelwork satellite fed channel
was discussed at some length in the
February CATJ.

Wants More Malerial
"Although I bel ieve our CATV com-

pany has received virtual ly al l  of the
issues of CATJ, we don't  seem to have
a l l  o f  the  coo ies  on  hand.  I  wou ld  l i ke
to avai l  myself and my co-workers of a
ful l  set of CATJ. Can you advise which
back issues are avai lable?

Would i t  be possible to prepare an
art icle on CATV history, start ing with
the Astoria, Oregon system and going

through tubes and transistors and al l
tha t  has  happened up  to  and inc lud ing
HBO? Do you have avai lable a review or
l ist ing of past subject matters treated
by CATJ?"

L loyd  A.  Bushne l l
Corval l is TV Cable Company
Corval l is, Oregon 97330

CATJ recently did some office re.
arranging and found a l imited number
of several early issues tucked away in
a corner. At a price of $1.00 each, we
have lhe fol lowing issues avai lable:
'1974-August ,  September ,  October .
1975-March, Apri l ,  May, June, August,
October, November and December.
1976-May, June and July. The 'best

history'of CATV (and associated broad-
casting development) in the United States
appears in our March and Apri l  1975
two-issue set. In our Apri l  1977 issue
we carr ied a chronology of al l  subject
matters treated to dato (starts on page 40);
we'll do another updated version in our
May 1978 issue. Anyone wishing to
pick up the issuos listed here may do so
by sending $1.00 for each copy roquosied
to the atlention of: Janet Stone, CATJ,
Suite 106, 4209 NW 23rd, Oklahoma City,
Oklahoma 73107.

HUGHES SATETTITE
REGEIUER
TT PUT.T.S N THAT PTGTURE TUHEII
OTHER REGEIUENS GATI'T.
In ground stat ions, when satel l i te signal
levels fall below normal, you reach a thres-
hold under which video quali ty rapidly
deteriorates. But the Hughes Satellite
Video Receiver extends this threshold to
much lower signal levels.

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

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

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

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

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

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

Hughes Microwave Communications
Products, PO. Box 2999, Bldg.237,
Torrance, CA 90509. (213) 534-2146.

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

.)
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Small v.s. Smaller
Down in Garland, Texas at the plant

fac i l i t y  o f  Sc ien t i f i c  Communica t ions ,
Inc. there sits on the east side of the
building a ten foot parabolic antenna
d i rec ted  approx imate ly  45  degrees
above the horizon. Inside of SGI there
are  TVRO rece iv ing  un i ts  runn ing ,  o f f
o f  the  ten  foo t  d ish .  On the  d ish  is  a
100 degree Kelvin LNA. The pictures
from SATCOM l l  are very good, on this
ten  foo t  d ish .

The gain of a ten foot Prodelin para-
bo l i c  i s  39 .4  dB i  and the  ga in  o f  the
4.5 meter is 42.9 dBi. The net dif  terence
between the two, according to the
pub l ished spec i f  i ca t ions ,  i s  3 .5  dB.

For many CATV earth terminals
located in the 35/36 dBw EIRP contours
the received carrier to noise runs between
3 and 5 dB above the receiver threshold
(the point where you begin to see
sparkl ies on saturated reds). l t  can be
said with some confidence that the
difterence between a ten foot and a 15
foot antenna is just about the same as
the 'FCC margin' required (approxi-
mately 3 dB) for a l icense-able terminal.

There is some evidence that the ap-
proximately-3-dB FCC mandated margin

may be 'generous' in the direction of
being 'tat'. The 3 dB 'margin' is a sum
ot many smal l 'possib le '  degradat ions
that 'might' creep into a system. The
FCC assumes, in arriving at the approxi-
mately-3-dB number that all posslble
degradallons that could in fact occur
mi ght occur slmultaneously.

And there are two sensible approaches
to improving the margin. The most
obvious is of course having more signal
to work with; another way of saying
'make the antenna bigger'. Another
equally promising technique is to lower
the receive system noise figure by
uti l izing lower (and lower) noise front
ends.

There are other factors at work as
well. On the negative side, as the an-
tenna becomes smaller the 'noise thres-
hold' for the system becomes higher.
In other words noise contribution to
the system lrom space noise sources,
the earth noise source and so on be-
comes more substantial; a function of
antenna beamwidths. As the front end
noise figure goes down (with better
and better LNAs) the antenna noise
temperature comes up (with smaller
antennas) so that you reach a point

where additional imorovements in LNA
noise temperature or noise figure wil l
result in no additional imorovements in
carrier to noise.

On the positive side, there is con-
siderable evidence that if a person is
wi l l ing to make cer ta in design changes
in the receiver, and allow certain trade-
offs, that PLL approaches to receiver
lF bandwidth can produce some out-
standing carrier to noise ratios with
very low input signal levels. A number
of people are working on PLL driven
lF systems that  l imi t  the lF bandwidth
to as l itt le as a few megahertz; the lF
bandwidth col lapsing and expanding
as a function ol the video inlormation
present. A private terminal designer in
Great Britain is producing watchable
pictures from an Intelsat bird delivering
an EIRP over  h is  8 foot  d ish terminal
in the 26 dBw region. lt is not com-
mercially saleable video now, and with
the bandwidth l imitation it may never
be commercial. Audio has to be re-
covered with a second lF system and
color is impossible with such band-
width restrictions. But given lhe option
between black and white only pictures
and sound, and no television reception
at all, there are many areas of the world
where the black and white service would
prove very impressive indeed.

There are other tricks oossible. A
well known TVRO antenna manufacturer
recently ' lashed together' a pair of
under-1s-foot TVRO antennas much like
you might 'stack' or 'phase' a pair of
VHF logs or yagis. He was primarily
interested in creating a 'steerable an-
tenna pattern' to put a 'notch' towards
a terrestrial signal source, just as you
might purposefully space VHF yagis
or logs to eliminate an undesired co-
channel source. The stacking 'process'
resulted in a net improvement of between
2.1 and 2.5 dB in the carrier level trom
the SATCOM transponder. So 'stacking'
antennas is feasible (few ever ques-
tioned that it might not be), although
stacking has some problems of its own
at 3.7-4.2 GHz. To put both sets of
antenna-s ignals in  phase you have to
employ microwave type'l ine stretchers'
to 'f ine tune' the two antennas into an
additive-phase condition. The phasing
sections are so frequency-crit ical that
when the system is properly tuned for
say transponder 6 the signals are out of
phase only a couple of transponders
away (say 10). Stacking, then, employing
more or less standard technology is
extremely narrow band in its appli-
cation.

The bottom line on all of this is that
there is no complacency in the TVRO
technology area. In spite of there pre-
sently being a ' land-office' business
level presently in TVRO terminal equip-
ment there is apparently no resting
on laurels.

A very large number of people, both
private and commercial, are gearing up
for the 'nexl land rush' in TVRO termi-
nals. lt is generally anticipated that
the next land rush wil l be in the private
(i.e. non-commercial) area. Most people
believe it wil l come when there are
operating satell i tes with programming
material readily available in the K/Ku or
11/12 GHz bands.
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The 11/12 GHz band sate l l i tes are
wi thout  quest ion the 'next  generat ion ' .
To date tests run ut i l iz ing qui te h igh
power transponders (most in the 55
dBw EIRP catagory which is some 20
dB higher than our present SATCOM/
WESTAR 4 GHz birds) verify that with
those types of downlink power levels
small(er) antennas and less.costly re-
ceivers do in fact work very well. In
the 1978-1981 t ime span,  however,
there is very l itt le (if indeed any) l ikl i-
hood that satell i tes operating in this
frequency range wil l be transporting
television programming of a mass ap.
peal level to receive terminals in North
America. Perhaps in Japan, and perhaps
in Europe there may be such use of
this band for this purpose, but for North
America the odds are ooor indeed. The
problems are primarily polilical.

This says that if wider use of tele-
vision programming via satell i te is to
come about in North America it wil l
for the next half to one decade be
forced to evolve in our presonl 3.7.4,2
GHz region. There is no point standing
on a corner waiting for a bus to come
along i f  the bus is  not  running.  And
that's where 11112 GHz appears to be
for us right now.

Polit ical and legal considerations
aside for the moment. what are the
chances of exlremely cost effective
(meaning cheap) receive-only terminals
evolving for the 3.7-4.2 GHz range?
We th ink qui te good.  As the next  (Apr i l )
issue of CATJ wil l discuss in consider-
able detail, private terminals already
exist in some number. Most have been
put  together  fo l lowing scaled-down
CATV terminal technology and frankly
those we have seen play are interesting
scient i f ic  cur ios i t ies or  monuments to
the ingenuity and tenacity of their
builders, but they are nol a commercial
lhreat to anyone or any established
service.

However, as with any endeavor there
are some people who are more clever
than other  people and the 'bui ld  i t  your-
self TVRO crowd'has at least a handful
of extremely clever people at work.
Some come out of the TVRO industry;
they are taking their vocation 'home
with them' and on their own time play.
ing with some schemes which probably
fall on deaf ears at work. Many others
have no background in formal TVRO
technology, and these are often the
most productive people because no-
body has ever told them "hey, you
can't do that". Absent such negatives
they are setting out on paths uncharted
to date and finding out what wil l and
wi[l not work on their own.

It all makes a most interesting study
at this point in time and it all comes
together in the April issue of CATJ.

While the hardware pioneers are
tackling the matter of bringing TVRO
costs down, there are some polit ical
pioneers at work as well. A case in
point is Cinada. Our Canadian readers
(and there are some 900 or so of theml)
have been amazingly patient to date
with our pre-occupalion with DOMSAT
(domestic satell i tes) here in the U.S.
arm of the CAW industry. The Canadian's
pioneered the 'forbidden fruit '  CATV

concept in the early 1950's when they
began building massive (by our stan-
dards) CATV ofl-air VHF antenna sys-
tems to pluck weak, faltering U.S.
te lev is ion s ignals out  of  the a i r  for
the enjoyment  of  Canadian home
viewers. Ganada, as a nation, was an
early pioneer of satell i te technology
with its ANIK series of domestic satel-
l i t es .  Un fo r tuna te l y  t he  Canad ian
approach to satell i tes has to date fore-
closed Canadian GATV system use of
satell i te signals; legally.

This 'thou shall not use' policy ap-
pears to be headed for some type of
l imited change before summer. Quietly,
with very l itt le (if in fact any) fanfare
there have been isolated situations
where existing ANIK dedicated Telesat-
of-Canada terminals have been 're-
arranged' to bring in one or more U.S.
domestic transponder signals. Some
of these efforts have been short-lived,
others continue to this day. There is
at least one 'private' (meaning non-
Telesat) TVRO terminal in operation in
Ganada providing ANIK service to a
smal l  cabled communi ty  which wi thout
the ANIK service would have no tele-
v is ion at  a l l .

Perhaps in response to this 'private
init iative' the Canadian Ministry of
Communications has been reviewing
the present policy which restricts earth
terminal ownership to the quasi-govern-
ment run Telesat of Canada group.
The present policy says that no-one
may own and operate a terminal in

Canada unless the terminal is owned
and operated by Telesat. Telesat has
a number of delicate polit ical balancing
acts going and the bottom line is that
CATV use of ANIK has always been
'possible' but 'not practical'. Getting
a CATV TVRO program going in Canada
has been impossible under the present
rules; obviously a person or concern
is severely restricted if he can't get a
terminal.

We see thls changing. Perhaps before
summer of f ic ia l ly  begins.  And whi le  i t
is unlikely that Canadian CATV sys-
tems wil l suddenly be allowed open
and free access to both ANIK and U.S.
DOMSAT signals, it is l ikely (in our
view) that some Canadian communities
will be granted otl icial permission to
access some U.S. DOMSAT signals.
Likely such permission wil l come first
for those communities where no U.S.

signals are avai lable otf the air,  either
direct or via terrestr ial microwave. Then,
i f  our crystal bal l  is on target, U.S.
non-broadcast DOMSAT signals (such
as  HBO,  SHOWTIME,  FANFARE,  e tc . )
might be al lowed under some cir-
cumstances in (again) some communities.

lf indeed there are such policy changes
coming fo r  Canad ian  access ing  o f
U.S. domestic satel l i tes, i t  fol lows that
the door may st i l l  be open a crack for
the reverse path as well ;  U.S. accessing
of Ganadian DOMSAT signals.

Al l  of which says that when you are
dea l ing  w i th  a  h igh ly  l lu id  techno logy ,
there  is  no  such th ing  as  a 's ta tus-quo ' .
Change is everywhere about you and
unless you are wil l ing to stay current
with the changes as they occur you
are probably in the wrong business.

(.)
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GATV EQUTPMEilT REPATRS
* LINE & DISTR. AMPLIFIERS
* FIELD STRENGTH METERS
O HEADEND & CCTV GEAR

* FAST TURNAROUND
* QUALTTY W0RKMANSHTP

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

ALSO AVAII.ABTE
* MoDtflclTr0t{ lflTs

i EiIERGEIICY SERYICE
r ctsH Dtscout{Ts
' flE[D SERUTCE

i Fcc c0MPLnltcE TEsTs

There is much more, iust call us collect for
complete information.

VideoTectr
rwice Inc.

c^rv- MAlv- ccrv

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

2 l  3-675-3266

GARYA. D€NT

IATES
Replacement Cost - Tax Base Allocations

APPRAISAL,  FEASIBI  LITY

Oak Cliff Bank Tower, Suite 310. Dallas, Texas 75208
12141941'2666
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ln  recogni t ion of  the unt i r ing support  g iven to the
nat ion 's  CATV operators,  and thei r  never-ending quest
fo r  advancemen t  o f  t he  CATV a r t ,  t he  COMMUNITY ANTENNA TE IEV IS ION ASSOCIA-

TtON recognizes wi th grat i tude the ef for ts  of  the fo l lowing equipment  and serv ice sup-
pl iers to the cable te lev is ion industry ,  who have been accorded ASSOCIATE MEMBTR
STATUS in  CATA,  lNC.

F

U

Unique Far inon TVRO Ins ta l led

Far inon E lec t r i c  has  comple ted  a  tu rn
key  ear th  rece ive  te rmina l  fo r  the  CATV
sys tem serv ing  the  communi ty  o f  Sea
Ranch in  Sonoma County ,  Ca l i fo rn ia .
The TVRO is  ' comple te ly  au tomat ic ' ,
rece ives  s igna ls  f rom SATCOM and
o r o v i d e s  s u b s c r i b e r s  t o  R e d w o o d
Empi re  Cab le  Mad ison Square  Garden
Soor ts .  WTCG and CBN.

The ins ta l la t ion  has  a  motor  d r iven
antenna pos i t ion ing  sys tem so  tha t  the
4.5  meter  te rmina l  an tenna can e i ther
be  re -ad jus ted  fo r  any  poss ib le  sa te l l i te
dr i f t  o r  move to  accomodate  b i rd
changes.  Far inon c rea ted  the  comple te
s y s t e m ,  i n c l u d i n g  t h e  f u l l  h e a d e n d
sys tem,  in  a  por tab le  B  by  16  foo t  bu i ld -
ing .  The headend sys tem was des igned
and w i red  up  a t  the  Far inon fac i l i t y  in
San Car los .  Ca l i fo rn ia .  and then moved
to  the  s i te ,  d ropped on  the  pad and
turned on .

Mid State Two Channel
Mid  Sta te  Communica t ions ,  Inc .  (174

S o u t h  F i r s t  A v e n u e ,  B e e c h  G r o v e ,
Ind iana 46107)  has  announced a  ra ther
innovat ive  two channe l  ins ta l le r  type
s i g n a l  l e v e l  m e t e r  t h a t  c o m b i n e s
Ohmmeter  func t ions  wh ich  are  o f ten
requ i red  when ins ta l l ing  drop  cab les  in
m u l t i p l e  o u t l e t  b u i l d i n g s .

The DT-9R meter reads either of two
RF channe ls  ( low and h igh  band) ;  a
push bu t ton  se lec t ion  sys tem p icks
the  channe l  to  be  read wh ich  ind ica tes
on the  meter  on ly  as  long as  the  bu t ton
is  depressed.  When the  user  le ts  up  on
the  bu t ton ,  the  meter  re tu rns  to  an  'o f f  '

s ta te  ( thereby  sav ing  ba t te r ies ) .  The
meter  uses  a  peak  de tec tor  c i rcu i t
wh ich  Mid  Sta te  c la ims has  less  than a
2  dB d i f fe ren t ia l  be tween CW and
modu la ted  car r ie r  leve ls .

T h e  O h m m e t e r  f u n c t i o n  i s  b u i l t
a round a  f ron t  pane l  F  f  i t t ing  wh ich

e l im ina tes  the  need fo r  tes t  p robes .
Wi th  op t iona l  TK-9  te rmina t ions ,  the
of ten  f rus t ra t ing  job  o f  loca t ing  wh ich
drop goes  to  wh ich  apar tment  o r  room
i s  s i m p l i f i e d .  B y  t e r m i n a t i n g  t h e
var ious  drop  l ines  w i th  d i f fe ren t  va lues
of  res is tance (co lo r  coded in  the  TK-9
k i t )  the  ins ta l le r  s imp ly  checks  the
var ious  drops  a t  the  te rmina l  b lock  fo r
the  va lue  o f  res is tance shown.  Th is
ident i f  ies  wh ich  drop  l ine  goes  to
wh ich  ou t le t  loca t ion ;  the  TK-9  tes t
te rmina tors  a re  co lo r  coded fo r  ease o f
opera l ron .

Pr ices  fo r  the  DT-gR meter  a re  in  the
$149 to  $169 range,  depend ing  upon
the  quant i t y  o f  un i ts  purchased.  Fu l l
detai ls from Mid State Communications.

Magnavox Has New Products
Magnavox CATV Systems, Inc. (133

West  Seneca St . ,  Man l ius ,  N.Y.  13104)
has a number of new products to report.

1) An Addressable Tap System con-

AEt, lNCCCCC., CAIV CCCCC0MlvlUNlCAIl0NS DlV., P.0 Box 552, Lansdale PA 19446, (Ml, 52) 215 822'2929
Anix te r -Pruzan,  Inc . ,  P .0 .  Box  88758,  Iukwi la  Branch,  Seat t le ,  WA.98188 (01)  206 251-6760
Avantek ,  Inc . ,3175 Eowers  Avenue,  Santa  C lara ,  CA.95051 (M8)  408 249-0 /00
Be lden Corp . ,  E lec t ron ic  O iv is ion ,  P0 Box 1327,  R ichmond,  lN .4 /374 (M3)  317 966-6661
BEST0N ELECTR0NICS,  lNC,903 South  Kansas  Ave 0 la the ,  KS 66061 (Mg Charac te t  Genera tors )  913-764-1900
BL0NDER-I0NGUE LAB0RATORlES, 0ne Jake Erown Rd , 0ld Bridge, N J 08857 (Ml, M2, M4, M5, M6, M7) 201-679'4000
BR0ADBAND ENGINEERING, lNC. 1525 Cypress Dr, luprter, Fl.  33458 (D9, teplacemenl parts) l-800-327-6690.
CCS HAIFIELD/CAIV D1V,  5707 W Buckeye Rd,  Phoen ix ,  AZ.  85063 (M3)  201-272 '3850
c-cOR ELECTROI{lcS, Inc., 60 Decibel Rd, State col lege, PA 16801 (M1, M4, M5, Sl,  52, 58) 814 238-2461
C0LLtNS C0lvl lvl tRClAL TELEC0I\ lMUNlCATl0NS, MP402-l0l Dallas, TX 75207 (M9, Microwave) 214-690'5954
C0Mlv lUNlCATl0NS EQUI IY ASS0ClAI tS ,651 L inco ln  Center ,5401 W.  Kennedy B lvd . ,  Tampa,  F t  33609 (S3)  813 877 '8844
C0lvlM/SCOPE C0IYlPANY, Rt. L Box 199A Catawba. NC 28609 (M3) 704-241'3142
Comson ics ,  Inc . ,  P .0 .  Box  1106,  Har r isonburg ,  VA.22801 (M8,  M9,  58 ,  Sg)  703 434-5965
C R C EtECIR0NICS, lNC., P 0 Box 855. Waianae Hl. 96792 (M9 Videotape Automation Equipment) 808-668-1227
DAVC0. l t t0..  P.0. Box 861, Batesvi l le, AR 72501 (01, S1, 52, 58) 501-793'3816
EAGLT C0tvl-TR0NlCS, lNC , P.0. Box 93. Phoenix. N.Y 13i35 (M9 Pay Tl l  Del ivery Systems & Producls) 315-695-5406
TALES C0fv1M, & ANIENNA SERV.. 2904 N W 23rd, 0klahoma City, 0K. 73107 (DI,2,3,4,5,6,7,S1,2,S7,8) 405-946-3788
FARIN0N tLECTRIC, i69l Bayport,  San Carlos, CA 94070 (M9, 59) 415 592-4120
FEDERAL BR0ADCASTING C0,  600 F i re  Rd,  Box  679.  P leasantv i l le ,  N .J .  08232 (D9,  59)
FERGUS0N C0ll l l \ lUNlCATl0NS C0RP, P.0 Drawer 871, Henderson, IX 75652 (S1, 52, 57, 58, Sg) 214 854-2405
TRANK L .  CR0SS & ASS0CIATES,  lNC. ,5 l34  Melboune Dr ,  Cypress ,  CA 90630 (M9)  714-827-0868
GILBtRI  ENGINEERING C0,  P .0  Box  14 i49 ,  Phoen ix ,  A2.85063 (M7)  602 212 '6811
G i  E  SYtVANIA,  3046 Cov ing ton  Rd ,  Mar ie t ta ,  GA 30062 (Ml '  D l )  404- -993-1510
HUGHESMICROIYAVECOMMUl t lCATl ( ) t lSPRODUCTS,3060W.Lomi taB lvd ,Tor rance,CA 90505(Mg)2 i3 -534-2146
H0lv lE  B0X 0FFlCE,  lNC. ,  7839 Church i l l  Way-Su i te  133,  Box  63 ,  Da l las .  TX.  7525 i  (S4)  214-387-8557
ITT SPACE C0 l l l l l lUNlCAI l0NS,  lNC 69 Spr ing  St . ,  Ramsey,  NJ .07446 (Mg)  201 825-1600
JERR0LD Electronics Corp., P 0 Box 487, Byberry Rd. & PA. Turnpike, Hatboro, PA 19040, (Ml, M2, M4, M5, M6, M7' D3' D8' Sl '  52' 53, 58) 215 674-4800
JERRY C0ttf{ ASS0CIATES, l t to.,  P 0 8ox 444, Charnbersburg, PA. 17201 (D3, D4,05, D6, D7, D8) 717 263-8258
l -ARS0N EtECTR0NlCS,3 l l  S  Locus t  S t .  Denton ,  TX 76201 (M9 Standby Power )  817-3870002
LRC E lec t ron ics ,  Inc ,  90 l  South  Ave,  Horseheads,  N.Y.  14845 (M7)  607-739 '3844
Magnavox CATV Div is ion ,  133 West  Seneca St . ,  Man l ius ,  N.Y.13104 (Ml )  315 6829105
NtCROwlvf ASSOCIATES, tNC., 10920 Ambassador Dirve, Surte l l9, (ansas City, lv]0 04153 (Mg Microwave Radio Systems) 816-891-8895
IVICR0DYNE C0RP0RATl0N. P.0. Box 1527,627 Lofstrand'La. Rockvi l le, fvlD 20850, (M9 Satel l i te TV Recs.) 301-762-8500
Microwaye Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N Y 10357 (M5 Bandpas Fi l ters) 315-437-4529
MID STATE Communication, Inc., P0 Box 203, Beech Grove, lN.46107 (M8) 317-787-9426
ll lSl I tLtVlSl0N,4788 South State St.,  Salt Lake City, UT.84107 (M9 Digital Video Equip.) 801-262-8475
N0RIHERN CATV DISTRIBUTORS,  lNC. ,80 l6  Chatham Dr ,  Man l ius ,  N.Y.13104 (D l )  315-682-2670
0AK INDUSTRItS INC /CATV DlV., Cry$al Lake, lL. 60014 (Ml, M9 Converters, 53) 815-459-5000
PR0DELIN,  1NC. ,1350 Duane Avenue,  Santa  C lara ,  CA 95050 (M2,  M3,  M7,  52)  408-244-4720
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New p roduc ts
a n d  s e r v i c e s
f  rom the industry  are lhe l i fe-b lood of  the cont inual  expansion and progress by the cable TV
system operators throughout the world. Products and services reviewed here are new or ,recent,,
f  rom CATA Associate Member f  i rms;  a lways good p laces to do business!

t r o l l e d  b y  a  w o r d  p r o c e s s o r
genera tor  i s  des igned to  be  oper -
a ted  on ly  rn  lhose areas  where  the
CATV opera tor  exper iences  h igh
c u s t o m e r  t u r n o v e r  ( i . e .  c h u r n ) .
The word  processor  genera tor  i s
sa id  to  cos t  'a  f  rac t ion  the  cos t  o f
a  m i n i - c o m p u t e r '  w h i l e  p e r f o r m -
ing  the  same on/o f f  func t ions
req  u  I  red .

2)  A  new Super  Tap w i th  s i l i cone
rubber  'F '  por t  en t ry  sea ls ,  an
ant i -cor ros ion  d ip -coated  hous ing ,
an t i -s ieze  compound on  th readed

f i t t ings  and a  t r ip le -p la ted  o l i ve
drab f inish are among the weather-
res is tan t  tea tures  o f  the  new
'Super  Tap '  f rom Maganvox .

3) A new two-uni i  high security de-
scrambler  sys tem where in  the
cus tomer  nas  access  to  on ly  a
se t  top  un i t  wh ich  is  essen l ia l l y
an  on-o f f  sw i tch ;  the  descrambl ing
e lec t ron ics  i s  housed in  an  aer ia l
mount ing  'ac t i va to r '  ou ts ide  the
home (ava i lab le  fo r  s ing le  and
dua l  subscr iber  serv ice) :

4) A new low current drain (18 watts
of powe0 mainslai ion trunk ampli-
f ie r  u t i l i z ing  recent ly  deve loped
lC dev ices .  The new main  t runk
s ta t ion  a lso  f  ea tures  imoroved
( lower )  no ise  f igure ,  s tab le  op-
era t ion  whether  the  car r ie rs  a re
modu la ted  or  unmodu la ted ,  im-
proved second and th i rd  o rder
d is to r t ion  f igures  and a  power
supp ly  w i th  inc reased capac i ty

capab le  o f  w i ths tand ing  300 vo l t
peaK surges .

Fu l l  de ta i l s  on  a l l  o f  the  new oro .
duc ts  a re  ava i lab le  f rom Magnavox  a t
the  address  g iven,  o r  by  ca l l ing  the  to l l
free number 800-448-9121 (east of the
Miss iss ipp i ) ,  and 800-448-5171 (west  o f
t h e  M i s s i s s i p p i ) .

RMS Tech Report
RMS E lec t ron ics ,  Inc .  (50  Ant in  P lace ,

Bronx ,  N.Y.  10462)  has  a  twenty  page
'UNIPOWER'  Ser ies  power  pass ing  l ine
equ i  pment  techn ica l  repor t  ava i lab le .

The new l ine  o f  pass ive  equ ipment
inc ludes  2  and 3  way sp l i t te rs ,  d i rec t ion-
a l  coup lers  and power  inser te rs .  Us ing
a  n e w  c o n c e o t  R M S  c a l l s ' M i c r o -
C i rcu i t ' ,  a  po t ted  ch ip  (manufac tured  in
an in tegra ted  c i rcu i t  fo rmat )  per fo rms
the  bas ic  func t ions  o f  a  min ia tu re  hy-
br id  ne tworx .

The reoor t  i s  ava i lab le  f rom RMS a t
the  address  g iven,  o r  by  ca l l ing  RMS a t
212-892-1000 collect.

Q BIT Corporation, P.0. Box 2208, lVelbourne, FL. 32901 (M4) 305-727-1838
RADI0  MTCHANICAL STRUCTURTS,  lNC.  P0 }ox  1277.  K i lgore ,  TX 75662 (M2,  M9,  52)  214-984-0555
R F SYSIEIVIS,  lNC,  P0 Box 428,  S t  C loud,  FL .32 /69 ,  (M2,  M6)  305-892-6 l l l
R IcHEY Dtv t t0P lMENT c0RP,6920 Mel rose ,0k lahoma c i ty ,0K 7312/  (Ml ,  M4,  M8,  s8)  405-495-3953
RMS CAMivision, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212 892-1000
Sade ico ,  Inc  299 Park  Avenue,  Weehawken,  N J  0708 i  (M8)  201-866-0912
Sc ien t r f rc  A i lan ta  Inc ,3845 Pteasantda te  Rd. ,  A i lanra ,  GA 30340 (Ml ,  M2,  M4,  Mg,  S l ,  s2 ,  s3 ,  sg)  404 449,2000
SCIENTIFIC C0 l \ lMUNlCAI l0NS,  1NC,  3425 K ings ley  Rd,  Gar land,  IX  75041 (M4 Low l lo ise  & Paramet r ic )  214-271.3685
SITC0 Antennas, P 0 Box 20456. Port land, 0R. 91220 (D2, 03, 04, D5, 06, 07, D9, M2, M4, M5, M6, i49) 503-253,2000
Systems Wi re  and Cab le ,  Inc ,  P0 Box 2100 i ,  Phoen ix ,  AZ.85036 (M3)  602 268,8744
TtRRAC0I\1. 9020 Balboa Ave.. San Diego, cA 92i23 (M9 Microwave Earth stat ions) /14,278-4100
TEXSCAI{  corp . ,2446 N Shade land Ave,  Ind ianapot is ,  tN  46219 (M8 Bandpas F i l ten)  317 357-8781
Theta-com., P 0 Box 9/28, Phoenrx, A2. 85068 (M1, M4, M5, M7, M8, sl,  s2, s3, sB, AMt MtcR0tyAvE) 602 944-44i l
T IMES l l lRE & CABLE C0. ,358 Ha l l  Avenue,  Wal l ing ford ,  CI .06492 (M3)  203*265,2361
Tocom, Inc, P 0. Box 47066, Dallas TX 7524/ ( i t l ,  M4, M5, Converters) 214-438-7691
T0l\4c0 c0lvl lVl lJNlcATl0NS, lNC, l0/7 lndependence Ave, lvtn. View, cA.94043 (M4, M5, M9) 415-969-3042
Toner  Cab le  Equ ipment ,  Inc . ,4 l8  Caredean Dr ive ,  Horsham,  PA 19044 (02 ,  D3,04 ,  D5,  D6,  D7)  215-675,2053
Triple Crown Electronics Inc., 42 Racine Rd., Rexdale, 0ntario, Canada lvl9W2Z3 {M4, M8) 416-743-1481
TURNTR C0MIVUNICATI0NS C0RP. ,  (WrCG- IV) ,  P .0 .8ox  4064,  A t tan ta  S tad ium,  A t tan ta ,  GA (S9)  404-522-7250
UNIIED PRESS INTERNATI0NAL 220 East 42nd St.,  New York, N.Y. 10017, (sg Auiomated l{ews svc.) 212-682-0400
UNITtD STAIES TOWtR & FAB C0, P0. Drawer "S", Afton,0K 74331 (MZ, M9) 9t8-251-4251
Van Ladder, lnc., P.0. Box 709, Spencer, lowa 51301 (M9, Automated Ladder Equipment) 712-�262-5810
VlDt0 DAIA SYSTtlVS, 40 0ser Avenue, Hauppauge, N.Y 11787 (Mg) 516-231-4400
VI IEK ELECTR0NICS,  lNC. ,  200 Wood Ave. ,  M idd lesex ,  NJ .  201-469-9400
IVAVETEK Indiana, 66 N First Ave., Beech Crove, tN 46107 (M8) 317-783-3221
wEATHERSCAN, Loop 132, Ihrockmorton Hwy., 0lney, TX 76374 (D9, Sony Equip. Dist. ,  M9 l l leather Channel Displays) 817-564.5688
Western C0mmunication Service, Eox 347, San Angelo, TX.76901 (M2, Towers) 915-655-6262/653.3363

li0TE: Asociates listed in bold face are Charter Memben

Disiributors:
D1  Fu l l  CA IV  equ ipmen t  l i ne
D2 -CATV an tennas
D3 CATV cable
D4 CATV amplr f iers
D5-CATV passives
D6 CAIV hardware
D/-CATV connectors
D8-CAIV test  equipment

Manufacturen:
lVl-Ful l  CATV equipment l ine
M2-CATV antennas
M3-CAIV cable
lV4-CATV ampl i f iers
M5-CAIV passives
M6-CATV hardware
[47-CAIV connectors
M8-CAIV test  equipment
M9  0 the r

Senice Firms:
Sl-CATV contracting
S2-CAIV construction
S3-CAIV f inancrng
54-CATV software
SS-CAIV bi l l ing service
S6-CATV publishing
S7-CATV drop installation
58-CATV engineering
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Radiation Monitoring
Mid State offers two systems that meet new FCC monitoring requirements. The ST-1 "Cuckoo" with

its proven reliability is now an industry standard. A low cost FM radio is used as a receiverto patrolfor
leaks. The ST-1C is a crystal controlled version for use with the new CR-1 crystalcontrolled receiver'
Write or call for complete details.

sr-l s295 cR-1  S100 sr-1 c $395

M,O SIGNAL LEVE L  METEFIS CALIBF|ATOFIS

F tADIAT ION g  FF IEGUENCY INSTRUMENTATION
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WANTED: Manual for Jerrold Model
9008 Sweep Generator. Richwood
T-V Cable Co., Richwood, WV 304'
846.2551.

JERROLD TPN 5

Cavity tuned low noise channel five
preamplifier with power supply. Used
only one week: perfect condition. Will
sell to best offer. Write:

A. Rrndacclo,
Suite 900.
511 Place D'Armes,
Montreal, Canada
or cal l :  (514) 845-3191

TVRO SYSTEM LOANS-lf your cable
system is considering install ing a sat-
ell 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
system construction, re-builds and sys-
tem acquisit ion for nearly 15 years. We
know and understand the cable TV
business and if you are located 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 (918/426-0211).

RESEARCH AND
DEVELOPMENT ENGINEER

Advanced knowledge RF fi lters,
converters and amplif iers for Pay
te lev is ion.  Eastern Pennsylvania
localion. 20-25K plus. Box S-21578,
c/oCATJ,4209 N.W.23rd, Suite 106,
Okla. City, OK 73107

FOR SALE
Reasonably priced Tocom Model
CC213 processors wi th Gadco
Model IPS-RPS-RM bandpass f ilters.
Processors are available for every
VHF input and every VHF output
channel.

Theta Com Group D microwave
transmitter for channels Pilot 8, 9,
10, 11, 12 model AML-MTX-132, with
model AML solitband outdoor re-
ceiver with AML-lFU interface unit.
Output channels can be changed.

I ndiana Cablevision CorPoration
815 E. Pennsylvania Ave.
South Bend, Indiana 46618

CALL CHIEF ENGINEER COLLECT:
219.234.5043
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Why do 67% of all satellite
TVRO stations use

Microdyne Television Receivers?
M o d e l  l l O O - F F C ( 1 )  S a t e l l i t e  E a r t h  T e r m l n a l  T V  R e c e l v e r

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

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

S IMPL IC ITY  -  Chang ing  channe l s  i s  as  s imp le
as one,  two tnree:

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

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

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

Nontechnical  personnel  can per form these steps
in less than two minutes wi thout  specia l  tools  or
test  equipment .

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

CCIR compat ib le and wi l l  readi ly  in ter face
wi th an ex is t ing TV ear th stat ion or  a new sys-
tem scheduled for  insta l la t ion.

R E L I A B I L I T Y  - T h e  1 1 0 0 - F F C ( ' l )  i s a  n a t u r a l
extension of  Microdyne's long exper ience and
specia l izat ion in  the design and development  of
h igh per formance,  h igh re l iab i l i ty  receivers de-
manded bv aerospace and sate l l i te  communica-
t ions users throughout  the wor ld.  This resul ts
i n  an  MTBF re l i ab i l i t y  f i gu re  i n  excess  o f
15,000 hours.

LOW COST -  Regardless of  your  appl icat ion -
a new insta l la t ion,  ext ra channels for  an ex is t ing
insta l la t ion,  or  backup for  pr ior i ty  channels -
Microdyne guarantees that  the 1 100-FFC(1 )
wi l l  g ive you the h ighest  qual i ty  p ic ture avai lable
on today's market at the lowest cost.

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

why not qo with
Microdyne,
the Receiver Specialists

Micro dy "" QUD Corporotion

P.O. Box 152- l  -  627 Lofstrand Lane -  Rockvi l le ,  Maryland 20850
Telephone (301 )  762€500 -TWX 710-828-0477 -  Cable MICRODYNE Rockvi l le ,  Meryland USA




