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converters
ond decoders
sqveyou
morethon
money.
When you're looking for converters or
decoders, you have to look beyond price,
and look for the best in performance
and reliability as well. The lowest priced
terminal in the world would be a bad
buy if poor performance and reliability
caused frequent service problems, lost
revenue and lost subscribers. You can
fill your system needs without com-
promise, because Oak offers a wide
product selection.

Oak products are deslgned to save you
money and subscribers, by reducing future
maintenance costs. Before an Oak con-
verter or decoder reaches your system, it
has received exhaustive testing. Our total
investment in test instruments for quality
control  is in the mi l l ions.

With Oak, costly delivery and service
delays don't happen. We back our com-
mitment to cable system operators with
rapid service turn-around, reducing your
need to keep spares on hand. Every
customer receives a solid one-year prod-
uct warranty. But perhaps of greater
importance is that when you buy from
Oak, you know you'll be having fewer
service calls and less chance of lost
revenue.

Oak offers af ull line of converters and
decoders and converter4ecoders.
including : OSCC single-channel
converter, @ Econobloc 7-channel
converter, @Tri mline I I 35-channel
co nve rter, @ M u lti -Code 35-ch an n el
co nv e rter-d ecod er an d @co m pan i o n
Jewel Case remote unit, @Econo-Code
single- and two-channel converter-
decoder and @Mini-Code single-
channel low-band decoder.
Contact Oak for all the details.
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Comingthrough,,.
with some

UNIREEU
saungs m
wiring time

O 1978 Belden Corooration

UNREEL saves time. Lots of it. From sel-up to sundown. you get more
wiring done.

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

On the job, UNREEL pays out wire effortlessly-then stops instantly
when pulling stops. No over-runs or tangles to take up your day.

You can get a full selection of Belden CATV cable in UNR"EEL,
including our famous Duobond@ cable, plus new Duobond II@ foil/film
laminated cable, CATV converter cable and more. , .

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

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

Let Belden come through for you. Contact your Belden CATV Dis-
tributor or Belden Corporation, Electronic Division, P,O.Box1327,
Richmond, IN 47374; 317-966-6661. Out West, contact our Resional
Safes OIfice in lrvine, CA at 714-A33.77OO.

BELDEN|9
Comingthrough,.,
with new ideas for moving electrical energy
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Elevation measurement. A 29 cent piece of plast ic, a piece of str ing and
a bolt are al l  you need to check for proper TVRO (or microwave) dish
elevation angle. Life gets simpler every day as this month's feature on
f  ind ing  In te lsa t  c lass  " in te rna t iona l "  b i rds  descr ibes  s ta r t ing  on  page

14. Photo taken at CATJ Lab near Oklahoma City; 6 foot Prodelin dish
is oriented on WESTAR I bird.
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BEN CAMPBELL, President of CATA, Inc.

C-SPAN / An Opportunity To Shine

Inspi te of  the best  of  in tent ions and twenty f ive
years of  t ry ing.  .  . the cable industry  has never  been
part icu lar i ly  successfu l  in  creat ing a tota l ly  unique
serv ice.  One that  says 'only  on cable '  on i t .

Whoops.  .  .before I  hear  f rom the f ine fo lks at  HBO,
Showt ime,  Fanfare and HTN. .  .or  f rom the other  ser-
v ices coming in v ia the b i rd these days,  le t  me c lar i fy
that statement. A totally unique service is one that we
offer and nobody else offers. Anywhere, at anytime, or
for  anypr ice.  As f ine as the pay channels are (and I  use
them extensively  on my 'smal l '  systems throughout  the
southwest)  they compete for  audience against  the
local  movie theaters,  the local  rock concerts ,  and the
local  spor t ing events.

A few systems have done some unique th ings on
local  or ig inat ion.  But  these by events have never  had
regional  or  nat ional  d is t r ibut ion.  Which br ings us to C-
SPAN. The Cable Sate l l i te  Publ ic  Af fa i rs  Network.

C-SPAN is  the bra inchi ld  of  a very br ight  person,
Br ian Lamb. Br ian (and he probably had p lenty of  help
f rom others in  put t ing C-SPAN together ,  which only
proves that two bright people are better than one
br ight  person.  .  .and so on in to log square funct ions)
deserves the l ion 's  share of  credi t  for  recogniz ing that
there was developing,  wi th in our  nat ional  capi ta l ,  a
s i tuat ion ta i lor  made for  cable.  Here is  what  i t  is  a l l
about  and why every s ingle cable operator  wi th a
TVRO terminal  now insta l led or  p lanned should get
behind C-SPAN.

The U.S.  House of  Representat ives has voted U.S.
taxpayer money to purchase,  insta l l  and man a s ix
(colo0 camera insta l la t ion designed to.  te lev ise the
regular  meet ings of  the House.  The House te lev is ion
system wi l l  de l iver  baseband v ideo and audio to any-
one who wants to p lug in .  That  inc ludes the networks,
the PBS fo lks. . .and the cable industry .  In  the order  of
magni tude of  Washington expendi tures the cost  of  the
system is  around seven levels below pin money.  l t  may
turn out  to  be the most  important  expendi ture the

House spends in1979.  On or  about  February 1st  of  the
new year the system is  to be insta l led,  up and running.

C-SPAN is a non-profit corporation put together to
plug in to that  House te lev is ion system, to carry the
baseband v ideo and audio to Amer ican homes f rom
coast to coast and border to border; via satell i te. C-
SPAN has a board of  d i rectors,  inc luding around 15 of
the larger  cable companies who have put  up 'seed

money' to get the project off the ground. With the
in i t ia l  seed money p ledged Br ian Lamb placed an order
wi th Scient i f ic-At lanta for  a ten meter  upl ink stat ion.
That  s tat ion,  to  be insta l led in  the Washington,  D.C.
area wi l l  feed the C-SPAN 'connect ion '  to  the House of
Representatives directly to RCA's F1 satell i te on trans-
ponder 9.  The t ime on 9 wi l l  be shared wi th Madison
Square Carden Events which is  as most  know a n ight-
time type of service. The ' l ive coverage' of the House
of  Representat ives in  session wi l l  pr imar i ly  be a day-
time event (the House typically meets between 10 AM-
noon and 6 PM with Wednesdays an exception when
they may run as late as 9 PM eastern).

C-SPAN is a no-stock corporation; nobody can make
a d ime out  of  i t .  l t  is  very s imi lar  to  the CATA non-
profit framework and because of that we feel very
comfortable in saying to others. . ."Do as I have done
and sign up youl system right now".

What  wi l l  having the fu l l  sessions of  the U.S.  House
of Representatives on cable do for you in your town?
Many th ings.  The schools wi l l  love i t .  What  bet ter  way
to learn c iv ics than to turn a c lassroom into a 'gal lery '
of  the House!  Most  subscr ibers wi l l  appreciate having
i t  avai lable,  not  because they wi l l  s i t  and watch the
gavel  to  gavel  coverage;  but  rather  because i t  wi l l  he lp
reduce  the  ' d i s tan t  f ee l i ng '  mos t  Amer i cans  have
developed about  the Washington establ ishment .  And
while few members of the House can be exoected to
unilaterally love it, none can afford to be against it in
publ ic .  l f  your  Representat ive never  real ly  knew any-
th ing about  cable,  or  your  business before.  .  . the fact



that  your  system wi l l  be tak ing h im 'back home'  to  h is
const i tuents on a dai ly  basis  wi l l  make h im s i t  up and
take specia l  not ice of  vou in the future.

C-SPAN wi l l  g ive cable a very much needed PR ' l i f t '

in  an area that  people wi l l  ta lk  about  in  a posi t ive way.
Sure people ta lk  about  pay serv ices,  but  because of
some of  the programming content  i t  is  not  a lways
'posi t ive ta lk . '

The C-SPAN project  has been ta lked about  for  more
than a year .  L ike many th ings proposed for  cable (and
in par t icu lar  the sate l l i te)  i t  a t t racted moderate in i t ia l
in terest  fo l lowed by a s low but  s teady decl ine in  v is i -
b i l i ty .  Br ian Lamb has been a very v is ib le k ind of  guy
through h is  Cablev is ion column for  several  years and
he was able to corner  a number of  the top people at
var ious MSO f  i rms long enough to sel l  them on back-
ing the pro iect  wi th seed money.  From most  of  the
in i t ia l  par t ic ipants he ra ised $25,000 per  company;
money that  is  now being spent  for  the upl ink terminal ,
for  a terrestr ia l  microwave hop,  and for  a handfu l  of
other  smal l  th ings necessary to get  the job done.  Not
a l l  o f  the seed money has come f  rom the b igger  opera-
tors;  some has come f rom less s izeable f  i rms at  levels
of  $1,000 to $1,500 per  f  i rm.

By teaming up with Madison Square Carden on
transponder n ine several  important  p luses are brought
into the equat ion.  The combined purchasing power of
sate l l i te  t ime of  MSCE and C-SPAN becomes great
enough that relatively low RCA rates are possible. That's
why the per  cable subscr iber  rate is  to  be 1 cent  per
home per  month.  When you th ink in  terms of  sate l l i te
delivery of an average of perhaps 35-40 hours of 'pro-

gramming'  per  week,  or  in  excess of  140 hours per
month that  1 cent  a month per  home is  ext remely
reasonable.  That  1 cent  a home also is  important
because i t  says to your  Congressman that  you as a
pr ivate businessman are wi l l ing to invest  money in
br inging home 'h is  image' .  The fact  that  pr ivate in-
dustry (you) is paying for this and not some U.S. Covern-
ment  s lush fund wi l l  not  (or  should not)  be lost  on h im
ei ther .  Wi th breaks for  Congressional  recesses and the
l ike Br ian calculates the C-SPAN serv ice wi l l  run to
1100-1 200 hours per  year .  Not  an ins igni f  icant  amount
of  'on ly  on cable te lev is ion 'programming' .

ls there a glitch in the project? The only one I can
see is  that  i t  is  on ver t ica l  polar izat ion;  a temporary
impediment  to universal  coverage.  On the other  hand
wi th so many serv ices going on ver t ica l  (see Sate l l i te
Technology News th is  issue)  i t  should only  be a few
months before most  cable systems are equipped for
both polar izat ion modes.  And i f  you have delayed
plac ing the order  for  the necessary ver t ica l  equipment
fo r  you r  own  sys tem. . .we l l ,  now  you  have  ano the r
reason to get  the order  in  l ine.

C-SPAN. Br ian Lamb is  the man to ta lk  to and the
place to f  ind Br ian is  at  the C-SPAN of f  ice (Sui te 308,
1745 Jetf erson Davis H ighway, Arlington, V A. 22202). lf
you are in  a real  hurry the C-SPAN te lephone number is
703 -892 -4200 .  And  the  nex t  t ime  you  a re  i n
Washington,  p lan to v is i t  the cable industry 's  owned
and  ope ra ted  up l i nk  t e rm ina l .  W i th  p r i de  you  w i l l  be
able to gaze upon i ts  s teel  members and smooth face
and real ize that  cable.  .  .and only cable.  .  .now of fers a
serv ice that  no e lected of f  ic ia l  can isnore.

Mid State's
features

THE PRICE IS RIGHT
LM-13 Signal Level Meter brings you the
of a mid-price instrument at installers

M,o
Stot= 174 S,FIRST AVE.

EIEECH GFICIVE.IN. 46107
317-7A7 - 94e6

equipment prices.

SPECIFICATIONS
Channe ls  2 -13  s tandard

Measurement Range -30 dBmV to +30 dBmV

Temperature Accuracy i1.5 dB from 0 to 120'F.
Power Requirements 10 AA cel l  batteries

13th Channel
Rechargeable Batteries
Charger Adapter
Channel Modif icat ions

. Easy lo Use o Rugged

Co*,,uNrcATroNS, rNc.
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o The Tracker makes dynamic
measurements up to 120 db-simply and
accurately.  The instrument combines al l
the features of a high resolut ion (500 Hz),
sensit ive (-60 dBmV) spectrum analyzer
with a high level (*51 dBmV) sweep
generator,  display scope, dual channel
switcher and return loss ref lect ion br idge.
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Observe these key specifications:
SWEEP
Frequency Bange: 1 to 350 MHz; c0ntinuously variable center fre-

quency.
Display Flalness: rr-0.25 dB max. at full sweep width: -+0.1 dB

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

Gain or Loss: :L1.0 dB calibrated at 20 dB loss (accuracy near 20
dB better than 10.5 dB)

Return Loss: -+1.0 dB calibrated at 26 dB return loss (accuracy
near 26 dB better than 10.5 dB)

Display: Long persistence CRT, Pi phosphor, useful area 5.5,, x
7.5fr; 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: +-1 dB
Resolution 3 dB Bandwidth:200 kHz.10 kHz. and 500 Hz switch

selectable.
Shape Factor: 60 dB/3 dB ratio - 200 kHz 20:1; 10 kHz 4:1, b00

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

input signal.
lntemodulalion & 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.

Frequency Markers: Six plug-in jacks. Accepts single frequency or
harmonic markers for frequency identification. Provides frequbncy
identif ication in all modes. Accurate to -+0.05% durinq spectrum
analysis and :t0.005% during sweep testing.

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

nE lMlffi CDileWDI{: your system test requirement can be met with
one instrument-The Tracker-Texscan Model 9600-For a demonstration write or call

TeXS tBa n ffilr*fiffiffr[T##Tf'** " :'



A recent study of FCC data provides the
proof (see CATJ for September, page 34).
USTC six meter TVRO terminals cost
less-per-channel to construct than any
other large_terminal available. Cost-per-
channel delivered is the best way we
know to compare competit ive terminal
prices. Cost-per-channel delivered takes
in al l  factors. .  . the cost of the antenna
(instal led), the cost of the LNA and the
cost of the receivers provided. FCC pub-

lished data proves it!

Don't throw money away. . .come to the leader in cost effective large terminals for the six
meter performance so essential in today's expanding TVRO world. Come to the structural
strength and design integrity of al l  aluminum (or al l  steel) design.

'HOTO BY JAY CONRAD STUDIO

B,eeanrseWe
Hnr-eThellost
C.ost-Effectiwe
TVROTpl:minal
Asrailablelbdayl
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USTC

Unlted Stoter Tower ond Fobrlcotlon Compcny
P.O. Drower'S', Aflon, Ok.7tf33lufilge Coll Donny W eothers ot 91812574257.



Cable Operators know that keeping
subscribers happy, keeps subsciibers.

And, Channei 17's 24-hour
movies, sports, and family enter-
tainment is helping 325 satellite-
served cable systems to retain haoov
subscribers in more than 1.5 millibir"
homes nationwide.

CHANNELIT.
17 regularly, and viewershiF in- And, from across the nation,
creases in succeeding months. Cable Operators are also giving us
Cable viewers nationwide sDend the good word about Channel 17
as manv hours o., *.Lfi"Jtit iin viewers and the retention they
Channel 17 as oTf-air viewers in 

- nave expemenceo' .'L
Atlanta. l;Almost immediately \ ' !
Cable viewers watchChannel 17 fafter adding ChanneliT { ^tf
more or as often as other closer-in our basic:ubscriber \t
independents carried on many i churn slowed down" ,
cabl6 systems. '.,,-'--Lit[ie 
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' "' 
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Estinrates based A.C. Nielsen special tabulations
for May and November t927, Fibruary and May lg78. rr 
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"ln recent polls, our
cable subscribers rate

WTCG higher than WGN ,
of Chicago and WTCN i
f rom Minneapol is i ' . . .

St.  Cloud, MN.

Here's what the A.C. Nielsen
TV audience rating service is telling
us about Channel fi's cable viewers

After only a few weeks, more than
50% of the cable homes view Channel

\
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Dofhdefecf
RFleokoge,buf
whichoneisbesf
forlrourneeds?

ls N leokoge in your CATV
coble syslem exceeding FCC
limits? ls if on indicotion of
present or polentiol mechonicol
foilure wtrich could resuh in
costly repoirs or FCC viololions?

Get the answers promptly with
VITEK's compact Tracer* (TR-1 ) or
Tracer* (TR-2) RF Detection Re-
ceivers. Both locate and measure
leakage and determine whether
radiation exceeds FCC limits. They
provide early warning of hairl ine
cracks in expansion looPs, loose
connectors, leakage from electrical
equipment  housings,  t runks and
feeders due to loose covers or cor-
rosion . . . typical leakage problems.

No seporofe tronsmiffer required.
Doth receivers operofewifh onY
coble IVvideo or Pilot corrier.

The'Trocer" ModelTR-l
is a calibrated receiver system which
assures absolute compliance with FCC
regulated radiat ion l imi ts .  l ts  40dB
logged scale is accurate to -r-1 dB.

The system inc ludes tuned d iPole
antenna with magnetic base, head
phones and AC adapter/charger. Gell
Cell batteries provide up to 50 hours
of operation on a single charge.
Weight :  only  5 lbs.

' t  ,  throughout  the industry .
I t
. L *  Too rde ro r fo radd i t i ona l
JH& i information, call or write:

::_rrriNlsiiNg

The'Trocer" ModelTR-2
is  an economical  f ie ld uni t  that  can
detect and locate RF leakage and can
measure radiation with sufficient
accuracy for  general  t rouble
shooting. Ni-Cad batteries provide
up to 15 hours of  use on a s ingle
charge. I ncludes AC adapter/charger.
Weighs only 1.5 lbs.

"Tracer"  TR-2 .  .  . lor  locat ing
RF leaks Only $300 ea.
"Tracer" TR-1 . . . to keep the FCC
off your back. Only $550 ea.
We th ink you' l l  want  them both.

The Tracers are bui l t  by VITEK,
recognized for  qual i ty  and re l iab i l i ty

Inst ruments Div is ion,
VITEK Electronics,  Inc.
200 Wood Avenue,
Middlesex.  N.J.08846
(201 ) 469-9400Both are rugged, self-contained,

powered by rechargeable batteries,
offer a crystal controlled local
oscil lator with front panel fre-
quency t r im adjustment  and many
other features. VITEK
'The Tracer is a trademark ot Vitek Electronics, Inc,



CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

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

WE DISTRIBUTE

TEtEilG . TRIPTE CROW]I o PHASECOM o TOMGO
SADETCO o KAY ETEMETRIG o MICROWAUE FITTER
UITEK o TIMES WIRE & GABTE o SACHS HARDWARE

ARUIil o S0[A P0WER SUPPLIES
GallThe Gomm-Plex Office Nearest you

Ter: (511)'l1i:f440 Ter: rar#lTllozos Ter: (6}fi'4'Ji-ilr2
Tetex: 05-82679b Tetex: 06_966599 Tetex: 04_354878

comm-pLrH
NOW EXCTUSIUE DISTRIBUTOR FOR TELEJ{G, [TD. IN CAI{ADA

ELECTFIGINICS LIMITEtrI



h
'$tHgmi'o'$1"o"= 

W
$d

l21l Avenue of the Americas, New York, NY 10036 (212)575-5175. Call toll-free (800)223-0646:0647 Telex, 710 581 5520
Regional Sales Offices: Northeastern (516) 822-8969, Art Cusow Southern (404) 923-9933, Bob Mason
Central (313) 856-5977, Dennis Ashcroft South Central (501) 834-0282, J.L. Poff Western (415) 820-61 10, Curt Bennett
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OTD TfrffiTOHED PNTOUS
From America's Oldest CATV Distributor!

EVERYTHING YOU NEED-ONE STOI
Antennas and pre'amps Pole line hardware
Headend equipment Cable and strand
Test equipment DroP materials
Line extenders SafetY equiPment
Trunk amps Tools of all kinds
Pedestals and mounts StaPle guns

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

Call or write: DAVCO, Inc., P.O. Box 2456
Batesville, Arkansa s 7 250L
501-793-3816

) t
I

It

lmpressive quol i ty.  .  .  sutprisingly. lpyv
priie. Just $2695 for the most relioble
Unit ovoiloble (ot ony Price!).
Ve hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post '1 6 yeors. Ve l<now whot y_ou
need ond we know how to monufocture it. For
reliobiliry ond performonce.

The Veother Scon lll comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 interloce sync. IncludesTime, Temperoture, Boro-
metric Pressure, Wind Velocity, Vind Direction, plus
four cord holders. Compoct cobinet is just 3B" wide,
23" deep ond 14" high. For complete informotion
col l  or wri te.

!re3lvdEilII si-FTiq l iIl
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Better Understanding Of Basics

The Signals Are There
Wi th  the  re la t i ve ly  speak ing  s t rong s igna ls

wh ich  U.S.  and Canad ian  TVRO termina ls  have
ava i lab le  f rom the  domest ic  sa te l l i tes  (SATCOM,
WESTAR and ANIK)  and the  rap id  advance o f
techno logy  in  rece ivers  and LNAs,  the  cha l lenge
to  ge t  a  s igna l .  .  .a  useab le ,  good qua l i t y  s igna l ,
i s  jus t  about  gone fo r  anyone u t i l i z ing  a  ten  foo t
or larger receive antenna. Because we at CATJ
happen to  be l ieve  tha t  in  the  no t  too  d is tan t  fu tu re
there  w i l l  be  o ther  sa te l l i tes  car ry ing  v ideo pro-
gramming in  the  sky ,  sa te l l i tes  wh ich  are  perhaps
not  U.S.  owned and wh ich  o f fe r  p rogramming to
U.S.  and Canad ian  cab le  sys tems,  i t  m igh t  be
appropr ia te  to  beg in  se t t ing  ou t  some gu ide-
l  ines  to 'd is tan t  sa te l l i te  recept ion ' .

For  our  temporary  purposes ,  a  'd is tan t  sa te l -
l i te '  shal l  be def ined as any bird that is not a part
o f  e i ther  the  U.S.  o r  Canad ian  domest ic  sa te l l i te
system. We' l l  overlook whatever legal restr ict ions
there  may be  to  in te rcept ing  and/or  u t i l i z ing  such
s igna ls  f rom such present  b i rds  on  the  premise
tha t  th is  i s  p r imar i l y  an  exerc ise  in  techn ica l
feas ib i l i t y  and a  pre- learn ing  process  lead ing
towards  the  eventua l  day  when such recept ion
wi l l  no t  on ly  be  lega l  bu t  encouraged.

The s ign i f i cance o f  the  present  day  sa te l l i te
recept ion  o f  CATJ cont r ibu t ing  ed i to r  S .J .  B i rk i l l
f rom his home in Sheff ield,  England, is of  consider-
able importance. With a smal ler- than-CATV termi-
na l  an tenna (8  foo t )  and a  h igher -no ise- f igure-
than-CATV te rmina l  LNA ( typ ica l l y  over  200 de-
grees  K) ,  ed i to r  B i rk i l l  i s  regu la r ly  in te rcept ing
l o w e r - p o w e r - t h a n - C A T V  t r a n s m i s s i o n s  f r o m
v a r i o u s  i n t e r n a t i o n a l  s a t e l l i t e s ,  i n c l u d i n g  t h e
In te lsa t  ser ies  wh ich  prov ide  t rans-ocean ic  te le -
v is ion  serv ices  be tween cont inents .  We suspec t
tha t  i f  more  U.S.  ' la rge-antenna-opefa tors '  w i th
low noise front ends were aware of these trans-
miss ions  and the i r  loca t ion ,  they  wou ld  be  a t
l e a s t  i n d u l g i n g  i n  a  b i t  o f  o l d  f a s h i o n e d  ' D X i n g "

wh ich  is  o ld  t ime rad io  ta lk  fo r ' see ing  what  you
might  p ick  up  f rom some d is tan t  po in t '  jus t  fo r
the  spor t  o f  hav ing  a  t ry  a t  i t !

FINDING INTELSAT BIRDS
WITH 3SMALL' CATV TERMINALS

F

U

Careful  study of the CATJ Satel l i te Data Chart
revea ls  tha t  there  are  In te lsa t  sa te l l i tes  s i t t ing
off  both coasts of the U.S.-east over the Ai lant ic
and west over the Pacif  ic.

Knowing where to look, when to look, and how
to  look  is  about  90% o f  the  cha l lenge in  ' tun ing
in '  these In te lsa t  t ransmiss ions  on  a  typ ica l
CATV te rmina l  15  foo t  in  d iameter  o r  la rger .  We ' l l
address the where to look and touch br ief  ly here
on the  how and when to  look  a t  th is  po in t  in  t ime.
In  a  near  fu tu re  ed i t ion  o f  h is  month ly  co lumn,
Steve B i rk i l l  w i l l  address  in  more  de ta i l  the  how
to  look  and when to  look  jus t  to  he lp  you ge t  o f f
on  the  r igh t  foo t .

First the basics of geo-stationary satellites. These
(also cal led synchronous) satel l i tes always remain
a t  the  same spot  in  the  sky ,  fo r  the  ear thbound
observer  who is  s ta t ionary  h imse l f ,  because the
sate l l i te  has  been p laced in  a  per fec i l y  c i rcu la r
orbi t  over the equator.  The al t i tude of the synchro-
ous  sa te l l i te  i s  such tha t  i t s  o rb i ta l  per iod  around
the earth exact ly matches the rotat ion period of
the  ear th  i t se l f ;  24  hours .  Th is  a l t i tude  is  ap-
proximately 22,245 miles above sea level at  the
equator.

l f  the locat ion of the satel l i te is known ( i t  is)  and
your  own loca t ion  is  known ( i t  i s ) ,  then bo th  loca-
t ions can be reduced to a set of  coordinates.
Coord ina tes  are  mere ly  numbers  tha t  d iv ide  the
ear th  up  in to  equa l  spheres ;  the  loca t ion  o f  the
CATJ Lab, for example, is approximately 35 de-
grees 28.minutes north and 97 degrees 31 minutes
west .  Nor th  (o r  sou th  depend ing  upon where  you
are on the earth's surface) is always referenced
to the equator.  West (or again east,  depending
upon where you are located) is also referenced to
a  l ine  tha t  runs  f rom the  nor th  po le  to  the  south
pole in a straight (so-cal led great circ le) path
th rough Greenwich ,  Eng land.  Thus  the  long i tude
for  Greenwich  is  0  degrees ;  and th is  par t i cu la r
l ine  o f  long i tude p laced over  the  ear th  by  man-
k ind  the  surveyor  i s  somet imes ca l led  the 'Pr ime
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Meridian'. The geo-stationary satel l i tes are always
di rect ly  above the equator  so the i r  la t i tude ( i .e .
distance north or south of the equator) is essenti-
ally'zero'.

Now how do you f ind i t  with your antenna?
Well,  every TVRO antenna has two directional

adjustments.  One adjusts  the antenna up and
down ( re la t ive to  the ground)  and th is  is  ca l led
the elevation adjustment. lf your site was perfectly
f la t  for  as far  as you could see and you mani-
pulated the e levat ion adjustment  so the TVRO
antenna pointed exactly at your distant horizon,
then your antenna would have a 'zero' elevation
angle. By the same token if  you were located
exactly on the equator and you wanted to point
your  antenna at  the sate l l i te ,  i t  would be over-
head.  Your  antenna e levat ion would then be 90
degrees or at r ight angles to your f lat horizon.
For  most  of  us the angle l ies someplace between
these two extremes.

The second adjustment is cal led your azimuth
contro l ,  and i t  a l lows you to  swing the antenna
lef t  or  r ight .  Unt i l  the new c i rcu lar - t rack antenna
mounts came a long ( f i rs t  f rom AFC/Microdyne
and more recently from COMTECH/RF systems,
Fort Worth Tower, and others) i t  was essential
when put t ing your  antenna mount ing hardware
in the ground that you knew precisely where true-
nor th was so you could lay out  a  l ine on your
ground at your antenna site that ran true north by
t rue south.  You d id th is  to  establ ish a ' re ference '
l ine for  your  antenna's  az imuth adjustment ;  sor t
of  l ike establ ish ing your  very own 'pr ime mer i -
d ian ' .  l f  you had that  t rue nor th-south l ine f i rmly
marked and your  antenna set  in  the ground so
that  i t  could in i t ia l ly  be a l igned t rue nor th and
south, then you have a reference against which
you can p lot  sate l l i te  locat ions that  happen to
fa l l  e i ther  le f t  ( i .e .  easter ly)or  r ight  ( i .e .  wester ly)
of  your  own 'pr ime mer id ian ' .

So to point your TVRO antenna at a known
satel l i te location, you have to know ('1)where you
are, and (2) where it  is. For most of us our hard-
ware suppl ier  hands us a set  o f  'coord inates '
which te l ls  us to  point  the antenna 'up '  a t  an
elevation of (say) 23 degrees and (r ight) 253 de-
grees to f ind (for example) SATCOM Fl from
Miami ,  F lor ida.  What  is  th is  marvelous b i t  o f
in format ion,  typ ica l ly  generated by someone's
computer ,  rea l ly  te l l ing us?

Up is obvious. The horizon in front of us, i f  our
ter ra in  is  f la t ,  is  0  degrees.  Up 23 is  obv ious ly
23 degrees (on a 360 degree circle) above the
hor izon.  We' l l  deal  wi th  how uncompl icated i t  is
to measure that short ly. But this 253 azimuth
degree business-what  can that  mean?

Remember when we put  in  our  terminal  we had
to establ ish where t rue nor th was?'Which by
turn ing around "180 degrees"  a lso to ld  us where
true south was. Well,  for our purposes we consider
true north to be 0 degrees on our 360 degree cir-
cular Boy Scout compass, true east to be 90 de-
grees,  t rue south to  be 180,  and t rue west  to  be
270 degrees. l f  we know for a fact where north

POTAR MOUNI'TIECHANICS

FOLAR iAOUNT ANTENNA IS INSTAILED WIIII
rHE POIAR AXIS PANATLEL TO THE "TRUE''

NORTH.SOUTH AXIS OF THE IARTH.

and south are, then our start ing point for looking
for a known satel l i te at a known location from
the northern hemisphere wil l  always be true south.
Which on our  compass is  180 degrees.  Just  to
the ' r ight '  o f  t rue south,  i f  we are fac ing in  that
d i rect ion,  is  181 degrees whi le  just  to  the le f t  is
179 degrees.  In  our  Miami  example then 253 de-
grees must be 180 (true south) plus 73 degrees.
lf  you had laid out a set of taunt str ings at your
TVRO site that ran north and south (one set) and
east and west (another set) you would have al-
ready marked 0,90,180,270 and 360(0). Thus 2S3
must be someplace between 180 and 270, and by
s imple ar i thmet ic  c loser  lo  270 than 180.  F ind ing
precisely where 253 is becomes the job of the
azimuth adjustment and your compass, transit
or other device to carve up your 360 degree circle
in to 1 degree increments.

lf you have either a polar mount antenna (see
box material here) or one of the newer 'circular
track mount'antennas, f inding a satel l i te becomes
qui te  s imple i f  you s imply  know the proper  e le-
vat ion angle for  your  locat ion.  How's that? Wel l ,
i f  you can use and read a Boy Scout compass to
say wi th in  +/ -  5  degrees (a l lowing for  the d i f -
ference between magnetic north and true north *)
and you have your antenna adjusted to the pro-
per  (ca lcu lated)  e levat ion angle,  you can then'search '  for  the sate l l i te  s ignal  ( i f  you have e i ther
a spectrum analyzer to look at the ful l  500 MHz
downlink band, or, have a TVRO receiver pre-
tuned to a downl ink t ransponder  which you know
to be active) by maintaining the pre-calculated
elevat ion angle and s lowly 'sweeping '  le f t  and
r ight  (az imuth)  look ing for  s igns of  s ignat .  As
anyone who has ever  done th is  prev ious ly  can
tel l  you, once you f ind the signal, the f inal tweeking
proceeds usual ly  wi th  good speed and a l ight
heart.

*-Magnetic compasses find magnetic north which differs
from true north by several degrees in most areas. USGS 7.5
minute series maps, or the local airport control tower can
advise you what the 'correction faclor' is for your location to
convert' indicated (magnetic) north' to lrue.norlh.
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TVRO / GEO.STATIONARY SATELIITE
RETATIONSHIPS, AND EIEVATION'UTECHANICS

22,245 MLES
EQUATORIAL
POINT DIRECTTY
BEI.OW SATEI.TITE

SYNCHRONOUS
SATETI.ITE

SATELLITE OVER EQUATOR NEOUIRES "ETEVATED !C'OK
ANGIE'' ABOVE YOUR HORIZON

EIEVAflON tS MEASURED AS AN ANGrr (E HEnEI BETWEEN
YOUR ANTENNA HEADING (I.E. WHETE FEED POINTSI AND
llNE PERPIND|CUTAR (A-Cl TO EARIH'S nADTUS FROI CORE
(cENrER Or GnAVtrv) AND youn locailoN (D-Fl.

F

U

On the other hand if  you have one of the azi-
muth over elevation (sometimes called Az-El)
mounts then you have a bit more work ahead of
you.  Wi th each adjustment  of  your  az imuth you
must  a lso make a corresponding adjustment  in
your  e levat ion.  This  is  ted ious and a lso qui te
s low and random sky searching for 'd is tant  sate l -
l i tes 'wi th  an Az-El  system is  not  recommended
for the faint of heart or short of t ime person.

" - l f  you  w i l l  p rov ide  your  geograph ic  coord ina tes
( long i tude in  degrees  and minutes ,  la t i tude  in  degrees
and minutes) with a check for $3.00 made out to ,CATJ
Wallchart '(Suite '106, 4209 N.W. 23rd, Oktahoma City,
OK. 73107) plus your name and address, CATJ wil l  have
the ful l  geosynchronous range satel l i te elevation and
azimuth headings prepared for you on an IBM 360
computer in 1 degree increments. With this you wil l
be  ab le  to  de termine what  sa te l l i tes  a re  v is ib le  to  your
location and the exact elevation and azimuth adjustment
sett ings to put your (TVRO) antenna in the proper spot
f  o r  access ing  the  sa te l l i tes  ava i lab le .

The impact ol more northerly lat i tudes is evidenl when
you take a cross section of North America and olot the'v is ib i l i t y  fac to r '  f rom those loca t ions  to  the  'd is tan t

satel l i tes' avai lable. Three examples fol low:

Miami, Florida
' l  o west ( lV-F7) 1 degree el 95 degree az
40west ( lV-F2)  4degreee l  96degreeaz' l50 west (SlRlC) '14 degree el 101 degree az

19o west ( lVA-F3) 17 degree el 103 degree az
24o west  ( lV-F1)  22degree e l  106 degree az
29o west (|VA-F2) 27 degree el 1 09 degree az
34o west ( lV-F3) 31 degree el 1 13 degree az

Oklahoma Cily, Oklahoma
19o west ( |VA-F3) 1 degree el 97 degree az
24o west ( lV-F1) 5 degree el 100 degree az
29o wesl ( |VA-F2) 9degree el 103 degree az
34o west ( lV-F3) 13 degree el 106 degree az

Seait le, Washington
179" east ( lV-F4) 12 degree el 246 degree az'174o east ( |V-FB) 9 degree el 250 degree az

(lt should also be noted that if you have a polar
mount that was not precisely instal led on a true
north south-reference-line that you may f ind as you
wander out of  the beaten track-that area where
the U.S. domest ic satel l i te si t - that you wi i l  lose
tracking abi l i ty of  the polar mount.  This means
where  you can eas i l y ,  qu ick ly  and accura te ly
move from say F1 through COMSTAR, WESTAR ll,
F l l  and  even ANIK l l l  you  may no t  be  ab le  to
make a major excursion to Intelsat lV-F3 at 34
degrees west without some major re-adjustments
to your polar mount elevat ion).

F ind ing  the  e leva t ion ,  then,  i s  the  f i rs t  key
fac t  you  need to  go 'sa te l l i te  hunt ing ' .  l t  happens
that there are several  ways to do this.  One of the
easiest,  i f  you are handy with a pocket calculator,
i s  d iscussed in  some (s tep  by  s tep)  length  in
QST Magazine for March 1978 (page 23).  For those
wi l l ing  to  spend $3 .00  there  is  an  even eas ie r
method;  i t ' s  ca l led  le t t ing  somebody e lse 's  IBM
360 computer  do  the  work  fo r  you !  As  an  i l l us t ra -
t ion  here  .shows,  pu t t ing  th is  re la t i ve ly  s imp le"ca lcu la t ion  o f  a  r igh t  spher ica l  t r iang le"  in to  a
se l f -so lv ing  computer  p rogram is  no t  much o f  a
t r i ck .  A  Rad io  Shack  TRS-80 can do  the  iob  n ice lv
(CATJ cont r ibu t ing  ed i to r  Ray  Da ly ,  appear ing  in
th is  i ssue w i th  par t  two o f  h is  'Computer  Bas ics '
ser ies can probably be talked into putt ing together
a program for TRS-80 users) but when you have
the  h igh  speed p lus  hard  copy  pr in t  ou t  ab i l i t y  o f
an  IBM 360 ava i lab le ,  i t  seems a  shame not  to
use i t .  Wi th  the  IBM 360 program one can feed
in to  the  computer  the  long i tude and la t i tude  o f
your  p roposed rece iv ing  s i te ,  and in  seconds the
computer  p r in ts  ou t  a l l  o f  the  fo l low ing  in  one
degree equator ial  geo-stat ionary locat ions:

1) The elevat ion angte from your si te to the bird
2)  The az imuth  fo r  your  an tenna
3)  The geo-s ta t ionary  ass igned long i tud ina l

loca t ions  in  one degree inc rements
4)  The ' s lan t  range '  d is tance ( in  k i lometers )

from your si te to the satel l i te 's synchronous
loca t ion .

l f  you  are  in to  in fo rmat ive  wa l l  char ts  th is  one
is  a  dandy ( * * ) .  l f  you  are  th ink ing  about  look ing
for  a  soccer  match  f rom Argent ina  on  ln te lsa t
IVA-F3 th is  char t  i s  a  must .

CATJ has  run  approx imate ly  th i r ty  such char ts
for var ious locat ions spread across the Northern
Hemisphere. From such charts you can learn a
great deal.  .  .not the least of  which is you discover
which satel l i tes are 'above the horizon'  for var ious
loca t ions .  Above the  hor izon?

Remember that the earth is round. In fact i f  we
forge t  the  minor  bumps and depress ions ,  i t  has
a rad ius  o f  3 ,957 mi les  a t  the  equator .  l f  you  add
the  rad ius  o f  the  ear th  ( i .e .  the  d is tance in  mi les
f rom the exact center or core of the earth to the
surface, or 3,957 miles) to the elevat ion above the
earth of the geo-stat ionary satel l i tes, we have an'extended radius'  of  26,202 miles. That is the' leng th  o f  the  s t r ing '  ex tend ing  f rom the  ear th 's
center  to  the  sa te l l i te ;  and the  sa te l l i te  i s  sw ing-
ing around the earth's center on that str ing, keep-
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SYNCHRONOUS
S A I E L L  I  T E

L o N G .  A Z  E L  R A N G E
D E G  D € G  O E g  K M

SYNcHRONoUS
S A  T E L L  t  T E

L o N G .  A z  E L  R A N G E
OEG OEG OEG KI, I

c 6  w  t 1 3  2 7  j 8 9 2 J
4 7  r J  1 1 4  2 A  3 8 8 q 4
c8 w l l5 2a 3a767
4 9  v J  1 1 5  2 9  3 8 6 9 0
5 0  w  1 1 6  3 0  3 8 6 1 4
5 1  I  1 1 7  3 1  5 8 5 4 0
5 2  w  t t 8  3 2  3 8 { 6 7
5 3  | /  1 1 9  5 3  3 8 3 9 5
5 4  w  l t 9  5 3  3 8 3 2 4
55 t{  l2O 3rf  J8254
56 | l  LzL 35 38186
s 7  l {  L z z  3 6  3 8 1 1 9
58 tr  tz3 3.1 3805c
59 l,t 12ir 37 3799.0
60 l/{ L25 38 t7927

7 6  t t  l q 5  q 9  J 7 1 3 2
7 7  u l  t c 5  5 0  3 7 0 9 7
7 8  w  t 4 8  5 0  5 7 0 6 3
7 9  w  1 4 9  5 1  3 7 0 5 1
a 0  l {  1 5 1  5 1  3 7 0 0 1
8l l lv 155 52 36973
82 w t54 52 359q6
85 l t  156 55 t6922
8c l{  158 53 J6899
8 5  | {  t 6 o  5 3  J 6 4 7 8
85 'd L62 54 36860
87 'd t63 54 36aqi
88 tJ 165 5q 36a27
89 l{  167 55 J6a1q
9 0  {  1 6 9  5 s  3 6 8 0 5

SYNCHRONOUS
S A T E L L I T E

L O N G  '  A 7  F L
D E G  o E c  o E G

G R O U N o  S T A T I o N  A T ;  T € X A S ' 2 S  C 5 N  9 5  2 2 v

SYNCHRONOUS
S A T E L L I T E

L o N G .  A z  E L  R A N 6 E
U E G  D E G  D E G  K M

9 1  r {  1 7 1  5 5  3 6 7 9 C
92 Ut 173 55 36785
9 J  w  1 7 5  s 5  5 6 7 a 1
9q w t77 55 36j77
95 h L79 55 36775
s6 t{  tal  55 36776
97 W 183 55 3677A
e8 w 185 5s 367a2
99 v/ 187 55 36788

l o o  l {  1 8 9  5 5  3 6 7 9 6
1 0 1  f ,  1 9 1  5 5  3 5 8 0 6
1 0 2  r  1 9 3  5 5  5 6 8 1 8
1 0 3  I  f 9 5  5 c  5 5 8 3 1
lotr  t i  L97 5q 35847
105 |{  !99 5{ 3686q

RANGE

t 7
1 8

2 0

2 5
26
2 7
2 8
? 9

6
7

9
l 0
l l
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1 t I

L20
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1 2 5
1 2 4
1 2 5
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L27
1 2 8
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* * t  + *  t * t + *

t t l  * 1  a * * + *
t t *  * *  + * * * l
t a +  l *  t * * * *
+ * *  t *  J r t . +
* t f  a 4  t * * t t
* * t  t t  * t t . *
t t t  + *  + * a * *
* t *  * *  t * t a *
a * t  t *  * l t * *
* t t  x *  t * * * *
t t *  t *  t a l * +
r t *  * *  a * l a *
* t *  l a  t l t * *
t t *  t a  i * + t *
t t t  * r  a a * l *

9 5  t  4 1 6 2 4
9 6  I  q 1 5 2 8
9 6  I  q L 4 3 2
9 7  3  4 1 J 3 7
9 7  9  q l 2 4 l
9 8  5  4 L  1 4 6
9 8  o  q l o 5 l
9 9  7  c 0 9 5 6
9 9  7  4 0 8 6 1

1 0 0  b  4 0 7 6 7
t o l  9  4 0 6 7 J
1 0 1  1 0  4 0 5 8 0
1 0 2  L i  q 0 r r 8 7

r o 2  l a  4 0 3 9 4
r 0 3  l J  4 0 J 0 2

1 0 3  l q  4 0 2 1 1
I o c  t 4  c o t  2 0
1 0 5  t 5  4 0 0 5 0
1 0 5  l o  3 9 9 c 0
1 0 6  L 7  3 9 8 5 1
1 0 6  l o  3 9 7 6 2
1 0 7  l 9  J 9 6 7 5
1 0 8  2 0  3 9 5 8 8
l o o  2 L  3 9 5 0 2
1 0 9  2 L  3 9 4 1 6
1 1 0  2 2  3 9 3 3 2
I  r 0  2 J  5 9 2 4 8
1 t l  2 C  5 9 1 6 6
L 1 2  2 5  3 9 0 8 4
r l 2  2 o  5 9 0 0 J

6l | /  t26 39 37865
62 W L27 40 37805
53 r t28 4t 3771+7
54 W L29 41 37690
65 l{  130 t+2 37655
5 6  w  1 3 1  4 3  5 7 5 8 1
67 v 133 rt4 37528
5 6  w  1 3 4  q q  3 7 4 7 8
6 9  t j  1 3 5  4 5  5 7 4 2 9
70 ' i ,  155 46 57381
7 l  w  1 3 8  4 5  3 7 J 3 5
12 w 139 47 37291
75 w lr+0 q8 37249
74 w Lr12 4A 37208
75 t{  1c3 r{s 371,69

t o 6  w
t o 7  w
1 0 8  t
l o 9  w

2ol s!  35Aa4
2 0 3  5 3  3 6 9 0 5
2 0 4  5 3  5 5 9 2 8
206 5a 36953
2 o B  5 2  3 6 9 8 0
z o 9  5 1  3 7 0 0 9
2 t ,  5 l  3 7 0 3 9
2 1 3  5 0  3 7 0 7 2
2 1 c  5 0  3 7 1 0 6
2L6 cq 37142
zL7 qc 37t79
2L9 ca 372L9
220 47 37260
2 2 L  \ 7  3 7 5 0 5
22t 46 373qa

l {  2 3 1  q t  3 7 7 0 5
W 252 qO 37762
w 233 c0 37A2L
w 23c 3C 37882
w 2J5 3g 379qJ
w  2 3 6  3 7  5 8 0 0 7
r  2 J 7  g 6  3 g o 7 t
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5 7 Y
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2 C r  3 1  3 q s 5 0
244 50 58654
2 q c  2 9  J a 7 l 0
2 \ 6  2 g  i F ' A 7
2 4 A  ? 7  3 9 A 6 5
2 4 1  2 6  3 8 q C C
2 4 A  2 6  5 9 0 2 C
2 q o  ? 5  3 C t  0 5
2 r f o  2 \  3 9 t 4 8
250 23 39270
25t 22 593511

251 2t 39439
252 ?0 39525
25a 20 3961 I
2 s s  t 9  5 9 6 ? 8
2 5 c  l 8  3 9 7 8 5
2 5 c  t 7  5 9 8 7 5
2 5 <  t 6  3 9 c 5 4
2 5 5  I  5  c 0 o 5 q
2 5 6  1 r l  4 0 t c q
2 5 7  1 3  c 0 2 3 5
2 5 1  I  3  c 0 3 2 7
2 5 8  t 2  C 0 4 1 9
2 5 8  t l  { 0 s 1 2
2 5 c  t 0  c 0 6 0 5
250 9 40698

26n I  40792
2 6 1  7  C O A 8 6
261 5 qoeal

2 6 2  6  4 t n 7 6
2 6 2  5  4 t t ? t
264 4 41266
2 6 7  3  C 1 3 5 2
2 6 4  2  4 1 s 5 8
264 I  Cl55C
26C 0 C1650
t t a  a t  a a t t t
l a a  t a  i i * t l

t t *  t l  a t a t t
t a *  t r  t a t t r
a * a  r t  a t r a *

224 q5 3739q
225 c5 37!qe
227 44 37c9!,
a28 c3 375\2

w 229 q3 57595
w  2 3 0  4 2  5 7 6 4 9

I * T  i l E A N s  I H A T  A  G E O S Y N C H R o N O U S  S A T E L L I T E  A T  T H E  G I V E N  P o q t T I o N  I s  N o '  V I S I B L E  F R o M  T H I S  G R o I , N o  s T A T t o N .

i t  taunt at al l  t imes, at the same apparent speed
as the earth i tself is rotating about that same
myth ica lcenter .

Which is another way of saying that for sim-
p l is t ic  ca lcu lat ions of  the 'coverage range'of  the
geo-stationary satel l i te we can consider i t  to be a
television broadcasting tower some 26,202 miles
high whi le  our  receiv ing s i te  is  a  mere 3,957
mi les h igh.  And s ince the ear th is  assumed to be
completely round, obviously l ike any 'broadcast
l ine-of-sight signal '  sooner or later as you back
yourself far enough away from the satel l i te's
location ( i .e. ' tower' base) and along the earth's
surface, the satel l i te wil l  drop lower and lower
towards the horizon unti l  f inal ly you take one
too many steps backward and you lose l ine-of-
s ight  to  the b i rd .  At  any point  wi th in  the l ine of
sight range the bird is said to be 'above the hori-
zon'. At any location beyond that point, it is'below
the horizon' and everyone knows that 4,000 MHz
microwave signals don't bend over or around the
hor izon.  Not  very wel lanyhow.

Thus the satel l i te has a ' l imited f ield of view', or
coverage area. Because the earth is smooth (the
variat ions in surface elevation above sea level for
our mythical smoothed earth are so small as to
be inconsequent ia l  in  our  ca lcu lat ions,  un less of
course the ground rises rapidly directly in front
of you blocking part of your own horizon) and

the earth is round, we have two different factors
working on our coverage range f rom the satel l i te.
Both re la te to  the 'ba l l 'we ca l l  ear th.

l f  the sate l l i te  is  d i rect ly  south of  us ( i .e .  the
azimuth is  180 degrees)  the maximum dis tance
you can go north ( in the northern hemisphere)
and st i l l  "see"  the sate l l i te  is  approx imate ly  to
the 80th lat i tude paral lel.  Fortunately not too
many people l ive nor th of  that  l ine anyhow so
not  much is  lost  there.  l f  the nor th pole is  the
90th parallel (it is, which makes it hardly a parallel
at al l  but rather a small dot), then the geo-station-
ary satellite sitting 22,245 miles above the equator
can 'see' 8/9th's of the distance to the ' top' of
the world (or 'bottom' of the world for those of
us b iased against  the southern hemisphere) .  But
alas, when you go around the world east to west
there are 360 different longitudinal man-created
points ;  not  90 (or  180)  as we commonly th ink of
our north and south coordinates (reference the
equator  which is  0  degrees) .  l f  the sate l l i te  can'see' 80 degrees north (or south-let 's be fair to
our readers in the southern hemisphere), how far
can it  see east? Or west? The answer should not
surpr ise you;  a  maximum of  80 degrees in  e i ther
direction, or a total of '160 degrees. Remember. .  .
the earth is (presumed to be)round.

lf  the world is 360 degrees 'around' and a single
satel l i te can 'see' but 160 of these degrees. . .
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HOWTO FIND "UP"
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then two could 'see' 320 degrees. Obviously to
cover al l  of the world, less those port ions north
of 80 degrees lat i tude north and 80 degrees lat i-
tude south, requires not two but three properly
placed geo-stationary satel l i tes. And because of
the geometr ic  mechanics of  the requi red height
above the equator (22,245 miles) folks north of
80 degrees north and south of 80 degrees south
are just  go ing to  have to  learn to  get  a long wi th-
out  HBO, SHOWTIME, FANFARE and the rest  o f
the fare on Fl and its descendents.

Another way to look at this is to calculate the
so-called 'slant range' or distance from the satel-
l i te to the last point on earth at which if  you stand
on the earth's surface and look just a tad above
the horizon you can sti l l  'see'the bird. Remember
that the satellite is 22,245 miles (35,800 km) above
the equator. Obviously i f  you go north or south
of the equator even a few miles the distance
from the satellite to you is going to increase. Directly
above you, on the equator, the satel l i te is 90
degrees in elevation and straight up. Move north
of the equator, say 100 miles, and the elevation
is now less than 90 degrees (i .e. the angle to
the satel l i te has moved from straight overhead
to a lower 'slanted angle'). Now you have a tr i-
angle.  The sate l l i te  s i ts  a t  the top wi th  the shor t -
est distance to earth (directly down to the equator)
one leg, the distance from the equator to you
(along the earth's surface) another leg, and finally
the d is tance f rom you to the sate l l i t6  the th i rd
leg. Here we are back at a spherical tr iangle cal-
cu lat ion once again.

Now move away from the equator to say the
80th paral lel;  pick the '80th' you l ike best near
your favorite pole. Now the distance from you
along the earth's surface to the equator, due

south (north) of you, is considerable. So too has
the distance from the satel l i te to you gotten
greater. Where on the equator the distance was
22,245 miles, at the 80th paral lel i t  is now 25,881
mi les (or  41,650 km),  g ive or  take a few incon-
sequent ia l  un i t  d ig i ts .

The same numbers work i f  you head east (or
west)  a long the equator  unt i l  your  'e levat ion
angfe' drops to just a tad above zerc. You wil l
end up about 80 degrees east (or west) of where
you started (when the satel l i te was directly over-
head) and you wil l  take one step too many and
lose l ine-of -s ight  back to  the b i rd .  And the 's lant
range'distance from you (on earth)backwards up
to the b i rd  wi l l  be 25,881 mi les,  g ive or  take a few
ten ths  o f  a  m i l e .

All  of this should tel l  you something. Namely
that  a  c i rc le  is  a  c i rc le  no mat ter  how you walk
around it  or over i t .  And that sooner or later,
when your slant range reaches approximately
25,881 miles back to the satel l i te, you have just
lost the abil i ty to access the satel l i te.

The bottom l ine? From your location on earth
you have a maximum distance you can be from
the geo-stationary satel l i te. As long as you walk
straight east or west along the equator, you can
get 8/9ths of 50% of the way around the world
before you run out  o f  l ine-of -s ight .  But .  .  .and th is
is important for people who do not l ive on the
equator. . .if you live north or south of the equator,
your f ield of view narrows quite abit.

How's that?
Remember the earth is assumed to be a round

ball-a perfect sphere. l f  you are due north of the
sate l l i te ,  the ear th only  bulges " in  one p lane"
in  f ront  o f  you.  l t  is  sor t  o f  "uphi l l "  a l l  o f  the way.
However, i f  you are looking at a satel l i te that is
both south of you and say east (or west) of you. . .
then the ear th is  bu lg ing in  two d i rect ions at
once.  Sor t  o f  'uphi l l 'and 's ideways 'at  the same
t ime .

The earth field of view from Inuvik in the Canadian
Northwest Terri tory is only from 162 degrees
east longitude to 68 degrees west longitude; or
18 plus 112 which is 130 degrees totalf ield of view.
In Oklahoma Ci ty  the f  ie ld  of  v iew is  f rom 19 west
to 176 west, or 157 degrees wide. In San Juan
(Puerto Rico) i t  is from 14 degrees east to 146
degrees west-a total of 160 degrees. San Juan
is not exactly on the equator but the earth tends
to f latten out ( in the 'real world') at al l  three ex-
tremes, meaning both poles and in the equatorial
reg ion.

What is this east and west business? Well,  for
most users of longitude it  is more convenient to
think of our 360 degree round earth as two 180
degree segments. Recall  that the 0 meridian runs
through Greenwich,  England.  l f  you go west
(that 's towards us here in North America) the
longitude gets measured as so many degrees
west of Greenwich. l f  you head east (towards
Russia) i t  is measured as so many degrees east
of  Greenwich.  Obviously  there is  a  counterpoint
to Greenwich half way around the world from1 8



England;  tha t ' s  where  180 degrees  is .  There  is  a
180 'eas t '  and  a  180 'wes t '  bu t  fo r tunate ly  fo r  us ,
they are the same place. That is also where today
becomes tomorrow for those travel ing through
the  area .  .  .wh ich  has  abso lu te ly  no th ing  to  do
wi th  th is  d iscuss ion .  However  180 degrees  (eas t
or  wes t .  .  . take  your  p ick )  un l i ke  0  degrees  wh ich
runs  th rough a  pre t ty  fa i r  p iece  o f  count rys ide
.  .  . runs  th rough v i r tua l l y  no th ing  bu t  b lue  Pac i f i c .
Th is  i s  p robab ly  why mank ind  long ago dec ided
to make that point the spot on earth where today
becomes tomor row.  Very  few peop le  a re  incon-
v e n i e n c e d  t h a t  w a y  s i n c e  t h e  d a t e  c h a n g e
doesn ' t  run  th rough the  main  s t ree t  o f  anyone 's
t o w n .  L i k e  w e  s a i d . . . i t  h a s  v e r y  l i t t l e  t o  d o  w i t h
th is  d iscuss ion  except  perhaps  to  he lp  exp la in
why ra ther  than ta lk ing  about  290 degrees  west
most  peop le  p re fe r  to  th ink  o f  tha t  par t i cu la r
spot  as  be ing  90  degrees  eas t .  l f  a l l  o f  th is
bo thers  you don ' t  f re t  too  long about  i t .  .  .un less
you are  p lann ing  to  ta lk  v ia  sa te l l i te  to  some
chap in  Guam a t  9  AM on Tuesday.  Because i f
you  mean 9  AM your  Tuesday i t  w i l l  a l ready  be
Wednesday in  Guam (and f r igh t fu l l y  la te  a t
n  i g h t  ! ) .

Back to our l imited f ie ld of v iew. Obviously
peop le  in  more  tempera ture  c l imes have an  ad-
vantage when i t  comes to  look ing  a t  sa te l l i tes .
They  have a  w ider  f ie ld  o f  v iew wh ich  s imp ly
means they are more apt to be able to see more
sate l l i tes  than Rod Whee ler  up  in  Whi tehorse .
That 's  because more  o f  the 'geo-s ta t ionary  o rb i t
be l t '  i s  ava i lab le  to  the i r  l ine-o f -s igh t  v iew.  A l l  o f
th is  in te rp lays  on  what  you are  ap t  to  look  fo r  in
the 'd is tan t  sa te l l i te '  depar tment .

l f  you  l ine  o f  s igh t  hor izon  is  t ru ly  0  degrees
( i .e .  the  ear th  i s  f la t  in  f ron t  o f  you  w i th  no
obs t ruc t ions  ex tend ing  above the  hor izon)  then
can you no t  look  fo r 'd is tan l  sa te l l i tes '  a l l  the  way
down to the horizon? Yes and no. Aside from the
hor izon  b lock ing  prob lem,  the  nex t  p rob lem you
have a t  low 'e leva t ion  ang les '  i s  no ise .  No ise  a t  4
GHz comes f rom th ree  sources  one o f  wh ich  is
independent  o f  what  the  an tenna e leva t ion  migh t
be .  Equ ipment  no ise  ( i .e .  no ise  cont r ibu ted  to
the  rece iv ing  sys tem by  the  LNA and rece iver
e lec t ron ics )  i s  o r  shou ld  be  the  same fo r  any  e le -
va t ion  ang le .  However  two o ther  fo rms o f  no ise
are  e leva t ion  sens i t i ve .  Ter res t r ia l  no ise  is  s imp ly
,background noise given off  by the earth i tsel f .
Th is  i s  no t  manmade no ise  (we ' l l  come to  tha t
shor t l y ) ;  i t  i s  s imp ly  c rea ted  when ob iec ts  a re
warm enough (o r  ho t  enough)  fo r  the  a toms in  the
ob jec t  to  be  mov ing  about  qu i te  in tense ly .  A t
most  domest ic  b i rd  e leva t ions  we can ignore  the
presence o f  te r res t r ia l  no ise  s imp ly  because our
antenna pattern is such that we don'. t  'see'  very
much o f  i t .  However  as  we pu l l  the  e leva t ion  o f
the  d ish  down,  c loser  to  the  hor izon ,  the  minor  o r
secondary  an tenna lobes  ( i .e .  the  an tenna 's  s ide
lobe patterns) start  to fal l  c lose to the earth
i tse l f .  That  means tha t  no ise  genera ted  and
rad ia ted  f rom the  ear th  (and t rees ,  bu i ld ings  and
other  mo lecu la r  ob jec ts )  beg ins  to  be  ' seen '  by
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the  an tenna.  Th is  ra ises  the  background no ise  o f
t h e  r e c e i v i n g  s y s t e m ,  s o m e t i m e s  q u i t e  s u b -
s t a n t i a l l y .  l t  i s  j u s t  l i k e  d e g r a d i n g  t h e  s e n s i t i v i t y
o f  the  LNA by  purposefu l l y  ra is ing  the  LNA no ise
tempera ture .  The e f fec t  i s  the  same;  the  ' sys tem

t h r e s h o l d ' g o e s  u p  a n d  t h e  a b i l i t y  o f  t h e ' s y s t e m '
to  rece ive  weak s igna l  leve ls  goes  down.  And
then there is terrestr ial  s ignal interference. Many
share  the  v iew o f  Howard  Hubbard  a t  Antennas
For  Communica t ions  tha t  FM s igna l  in te r fe rence
is  more  ap t  to  ' look  l i ke '  no ise  in te r fe rence than
pure  s igna l  car r ie r  in te r fe rence.  Remember  tha t
a l l  s a t e l l i t e  d o w n l i n k  s i g n a l s  i n  t h e  T V  s e r v i c e
are  FM ( f requency  modu la ted) .  A lso  remember
than an  FM rece iver  sees  any  d isc r im ina tor  ( i .e .
de tec tor )  s igna l  vo l tage as  a  cont r ibu tor  to  the
to ta l  o f  the  s igna l  vo l tages  present .  A  non-
des i red  ( i .e .  in te r fe r ing)  f requency  modu la ted
s igna l  fa l l ing  in to  the  an tenna and de tec ted  by
t h e  d i s c r i m i n a t o r  i s  e i t h e r  c o h e r e n t  ( i . e .  i t
reso lves  in to  a  p ic tu re  and/or  sound)  o r  i t  i s  non-
c o h e r e n t  ( i t  i s  j u s t  a  b u s y  v o l t a g e  b u s t l i n g
around the  d isc r im ina tor ) .  A  non-coherent  b i t  o f
u n w a n t e d  s i g n a l  i n t e r a c t s  w i t h  t h e  d e s i r e d
s igna l  and ra ther  than produc ing  a  v is ib le  co-
herent  p ic tu re  o r  sound,  i t  s imp ly  ge ts  in  the  way
of  the  des i red  s igna l ' s  d isc r im ina tor  vo l tage.  l t
looks  l i ke  no ise  and i t  ac ts  l i ke  no ise  because to
the  FM rece iver  i f  i t  i s  no t  a  coherent  s igna l ,  i t  i s
noise.

Th is  says  tha t  when you are  rece iv ing  a
des i red  s igna l  ( f rom any  sa te l l i te )  tha t  when
there  is  a lso  a  non-des i red  s igna l  p resent ,  the
non-des i red  s igna l  can  have a l l  o f  the  'appear -
ance '  o f  s imp ly  random no ise  because to  the
d iscr im ina tor  i t  lacks  coherency .  When we move
our  an tenna e leva t ion  ang le  down c loser  to  the
hor izon  we s ta r t  see ing  the  odd b i ts  o f  te r res t r ia l
4GHz s igna l tha t  i s  p resent  in  a lmost  a l la reas  o f
the  Un i ted  Sta tes .  The s igna l  does  no t  even have
to  come f rom the  d i rec t ion  our  an tenna is  po in t -
ing ;4  GHz mic rowave energy  has  the  ab i l i t y  to  re -
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radiate (or reflect off of) just about anything big
enough to see.  That  inc ludes fo i lage,  t rees,
b u i l d i n g s  a n d  h i l l s .

ls that to say that as you approach the horizon
wi th your  e levat ion adjustment  that  there are
l imits as to how low you can go before the sys-
tem is no longer useful? Yes, but there is no
hard and fast rule as to just how low you can go.
l f  there is  a  ru le  of  thumb,  i t  is  that  the b igger  the
antenna aperture ( i .e. size) the closer you can get
to the horizon before you start running into a
combinat ion of  ter rest r ia l  no ise and ter rest r ia l
in ter ference that  looks l ike noise in  the v ideo
pic ture (and sounds l ike in  the audio) .

As an industry  we are a l ready 'exper ienced'  in
re lat ive ly  low e levat ion angle s ignals ,  especia l ly
in  New England where SATCOM Fl  e levat ion
angles drop down to 9-11 degrees.  Some sys-
tems are exper ienc ing s ignal  recept ion problems
at  these low angles,  problems which were not
apparent when al l  CATV services were through
Fl l .  l t  is  not  un l ike a l imbo contest ;  "how low can
you go"  depends largely  on the antenna aper ture
plus a host  o f  local  var iab les.  You don' t  (or  won' t )
rea l ly  know unt i l  you t ry .

ls ten degrees safe? Probably yes, with a 15
foot  or  larger  terminal .  Not  guaranteed you
understand,  just  good odds in  favor  of  ten
degrees and above. How about f ive degrees?
Tony Bickel  suggests that  un less the antenna is
at least 20 foot in aperture you are probably going
to s tar t  running in to ser ious ter rest r ia l  no ise
problems below say 8 degrees. To get down to 5
degrees whi le  s t i l l  mainta in ing reasonably  good
rejection of terrestr ial noise sources probably
requi res an antenna 10 meters or  larger .

Wi l l  the ter rest r ia l  no ise k i l lyou? Not  by i tse l f ,
but you have some other factors working against

you;  fac to rs  wh ich  Steve B i rk i l l  has  la rge ly
so lved and wh ich  th rough h is  'Exper imenta l

Termina l  Co lumn 'here  in  CATJ he  w i l l  share  w i th
readers as the months go by. One of these is the
EIRP leve ls  o f  the  In te lsa t  b i rds .

We are  accus tomed to  mak ing  do  in  s igna l
contours largely between 31 and 36 dBw. The
present generat ion of Intelsat birds have three
'se lec tab le '  power  leve ls  ava i lab le .  There  is  the
'spot beam' coverage, which is in the 33-34 dBw
reg ion .  Spot  beams are  typ ica l l y  ava i lab le  on  jus t
a few (such as 2 out of 121 of the total  t rans-
ponders on an Intelsat bird,  and they are re-
served for the lower angle transmissions. Low
angle is a relat ive term that relates to the eleva-
t ion  ang le  a t  the  rece ive  end o f  the  c i rcu i t ,  wh ich
means tha t  fo r  the  b i rds  c lus te red  around 19  to
34 degrees west there is in fact at  least one spot
beam transponder avai lable which does from
t ime to  t ime send s igna ls  towards  Nor th  Amer ica
in  th is  ( fo r  In te lsa t )  h igh  power  conf  igura t ion .

Then there  is  the  'hemispher ic  beam'  wh ich  is
ded ica ted  to  cover ing  ( typ ica l l y )  a  s ing le  hemi -
sphere. Remember that the view from the bird is
p lus  o r  minus  80  degrees  (more  or  less)  in  a l l
d i rec t ions  and w i th  the  hemispher ic  beam the
b i rd  then ' sees '  say  a l l  o f  the  nor thern  hemi -
sphere ,  o r  a l te rna te ly  a l l  o f  the  southern  hemi -
sphere .  Or  i t  cou ld  see every th ing  'eas t '  on  one
beam (eastern hem isphere) and everyth i  n g'west '
on  another  beam (western  hemisphere) .  Th is  i s
typ ica l l y  a  26  dBw power  leve l .

F ina l l y  there  is  the  'g loba l  beam'  wh ich  is  the
weakest  o f  the  th ree  op t ions ,  p r imar i l y  because
when in  the  g loba l  beam feed mode the  b i rd  i s
a t tempt ing  to  spray  s igna l  in  a l l  360  degrees
around i t ,  for as far as i t  can see. This is typical ly
a 22 dBw signal level contour.

S teve  B i rk i l l  has  produced watchab le  p ic tu res
in  bo th  lhe  22  dBw g loba l  and the  26  dBw hemi -
spher ic  modes w i th  an  8  foo t  d ish  and an  LNA in
the 200 degree range. We re-mention this here to
add encouragement  to  those who th ink  you must
have 34 or 35 or 36 dBw contours to do any good.

Most  o f  what  you w i l l  see ,  apparent ly ,  w i l l  be
i n  t h e ' h e m i s p h e r i c '  m o d e  a l t h o u g h  N o r t h
Amer ica  is  a t  a  low e leva t ion  ang le  and shou ld
f rom t ime to  t ime be  b lessed w i th  spot  beam
coverage as  we l l .  l f  you  shou ld  happen to  ca tch  a
spot beam pattern from Intelsat the pictures
could approach the levels you are accustomed to
see ing  f rom F l  o r  any  o f  the  o ther  domest ic
b i rds .

Then there  is  the  1 /2  t ransponder  fo rmat  wh ich
In te lsa t  u t i l i zes  on  a  fa i r l y  regu la r  bas is .  Because
In te lsa t  i s  an  in te rna t iona l  common car r ie r ,  they
t ry  to  make the  bes t  and most  e f f  i c ien t  use  o f  the
transponders they have avai lable. One way they
do th is  i s  by  cu t t ing  the  t ransponders  in  ha l f  and
f  eas ing  or  ren t ing  112 o f  one t ransponder  to  one
cus tomer  and the  o ther  ha l f  to  another  cus tomer .
Often in the half  t ransponder format there are not
two s igna ls  in  the  t ransponder  s imu l taneous ly
however .  For  the  ' s tandard  36  MHz w ide  lF '
rece iver  (wh ich  mav more  o f ten  be  30  MHz w ide)



found in  most  CATV TVRO insta l la t ions th is  is
both a b less ing and a new problem. The b less ing
is the advantage you can gain by tai loring the
receiver  to  the hal f - t ransponder  width (18 MHz),
someth ing done qui te  eas i ly  i f  you tack the
Birk i l l  phase lock loop demodulator  onto your  70
MHz lF output (see 'S.J. Birki l l  On Experimental
Terminals',  October 1978 CATJ)-the problem is
when you don't have a 70 MHz lF in your receiver.
Wi th the Bi rk i l l  PLL demod you can a lso adjust
the 'bandwidth '  o f  the demod c i rcu i t  to  take ad-
vantage of a narrow passband. There is signal to
noise gain here. . .but we'l l  save that for Steve
B i r k i l l ' s  co lumn in  a  fu tu re  mon th .

The Intelsat birds are there and they are active.
l f  you can manage to get your antenna down to
say ten degrees (15 foot or larger), chances are
good you have at least a couple of Intelsats with-
in 'elevation view' of your site i f  you are located
in the Nor th Amer ican cont inenta l  area.  There
are c lusters of  4  GHz sate l l i tes in  the 0 to  34 de-
grees west region and in the 45-60 degree east

longi tude region.  A tab le here dupl icat ing in'short form' detai led data appearing in the CATJ
Sate l l i te  Data (Wal l )Char t  p inpoints  where some
of  the more ' in terest ing ' targets  are located.

Saue Money - l{sye Fun

One of the crit ical tasks that
must be performed in engineer-
ing a microwave path or earth
station site is to determine the
heights of objects that may l ie
in the path of the beam. Because
some of these objects are quite
tal l ,  a method of making the
measurements easily from the
g round  i s  impera t i ve .  One
method was descr ibed in  a
CATJ art icle on M/W field sur-
vey (see CATJ, May 1977, page
24\.

The measur ing technique is
st ra ight  forward and uses a
s imple t r igonometr ic  pr inc ipa l

MICROWAVE/SATELLITE
ALIGNMENT MADE EASY

by
Wil l iam H. El l is
Manager System Engineering
Evansvi l le Cable TV
Evansvi l le, Indiana 477{ 1

(see f igure 1) which states that
both sides of a 45o right triangle
have the same length.  Using
that fact and determining the
location on the ground at which
the angle between a straight
l ine from the bottom of the ob-
ject  to  an imaginary l ine to  the
top of the object is 45" defines
one leg of the tr iangle. The dis-
tance from the base of the ob-
ject and the located point is
exactly the same as the height
of the object.

The t r ick  of  course is  to
determine the proper location
on the ground. Location of the

po in t  i s  de te rm ined  w i th  an
inst rument  ca l led an inc l ino-
meter .  An inc l inometer  is  a
dev i ce  used  fo r  measur ing
inc l ines or  angles.

l f  mak ing  f i e ld  su rveys  i s
your  bus iness,  then the pur-
chase of a quali ty commercial
inc l inometer  is  wel l  wor th the z
cost of $100, or more. l f ,  how- ?
ever, you are only going to in- I
vestigate a few paths for one +
microwave or earth station site, -q
the investment may be easily G
avoided by bui ld ing your  own ;
Simple inc l inometer  for  a  cost
of less than $5.00. 
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FIGURE ONE

Essential ly al l  that is needed
is a way to determine a 45o angle
and a method for keeping the
45' angle constant with respect
to the surface of the earth while
the location of the proper point
is determined (f igure 2).

A s imple 45"  r ight  t r iangle
cut from a piece of wood wil l
provide the correct angle while
an  i nexpens ive  ca rpen te rs
level  or  l ine level  wi l l  a id  in
mainta in ing the proper  angle
dur ing the measurement  pro-
cedure.

The materials involved are a
piece of '112" or 3/4" thick ply-
wood, a short carpenters level
(or l ine level)and a small pocket
makeup mir ror  p lus some s i l i -
cone sealent or epoxy cement.

To assemble the incl inometer
proceed as fol lows:

Using a 45 '  draf t ing t r i -
angle or a protractor trace
a 45"  r ight  t r iangle on the
plywood and cut out the
pattern accurately with a
saw. Truncate one point
o f  t he  t r i ang le  fo r  t he
s ight ing end.
Moun t  t he  ca rpen te rs
leve l  t empora r i l y  a long
the base of  the t r iangle
wi th a c lamp.
Locate the mirror so that
by s ight ing up the t r iangle
f rom the  b lun t  end  an
image of  the level  bubble
can be seen.
Saw a slot in the plywood
to accept the mirror.
With si l icone seal or epoxy
g lue  i ns ta l l  t he  m i r ro r
and the level in their pro-
per locations.

To use the inc l inometer  for
determin ing object  he ights  i t
should be held in the hand at eye
level  whi le  s ight ing the top of
the object along the 45" ramp.
Adjust your position relative to
the object -c loser  or  far ther
away-until the top of the object
is even with the sighting plane
while at the same time the bub-
ble as seen by the mirror is in the
center of the sight glass.

Mark  you r  l oca t i on  w i th  a
stake and using a tape mea-
sure,  determine the d is tance
from the bottom of the object

to  the s take.  S ince you are
sighting the object in a stand-
ing posit ion, add the distance
from the ground to your eye
level  to  the s take to  object
measurement (f igure 2).

l f  the ground is not level you
may also need to make correc-
t ions for the elevation change.
Elevat ion correct ion may be

made  by  s igh t i ng  a long  the
bo t tom o f  t he  i nc l i nomete r
(mainta in ing the bubble in  the
center) and having an associate
mark the location on the object
along the sighted l ine (f igure 3).

After the f irst unit wa$con-
structed it  was apparent that
some s imp le  re f  i nemen ts
could be made to make the
ins t rumen t  more  pe rmanen t
and more cosmetical ly pleas-
ing. The result of the improved
device is shown in here. The
ref inements inc lude encasing
the mirror in wood to prevent
accidental breakage, sanding

ETEVAIION D]FFENENCE D ISF - E WHENE E
IS THE EYELEVEL HEIGHT OF THE OBSERVER.

FIGURE THREE
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FIGURE TWO
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I F E E H E I G H T  =  B  +  C W H E R E B I S T H E
DISTANCE 'ROM THE OBSERVER TO THE
BASE OF THE TREE AND C IS THE EYELEVEL
HEIGHT OF THE OBSERVER.
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FIGURE FOUR

and paint ing the device and
making the level moveable in
5" increments to increase the
utility of the unit for earth station
measurements.

Construction of the improved
adjustable vers ion is  a  l i t t le
more compl icated but  costs
about the same.

The only addit ional materials
needed are a 2t/z inch bolt, a
w ing  nu t ,  t h ree  washers ,  a
piece of heavy paper and some
paint .

To  assemb le  the  i nc l i no -
meter proceed as fol lows:

1) Cut a block of wood slight-
ly larger than the makeup
mirror and rout or saw
out enough material to
insert the mirror (figure 4).

2)  Glue the mir ror  to  the
block of wood.

3) Cut a 45o tr iangle from
plywood to form the body
o f  t he  i nc l i nomete r  as
before.

4)  Insta l l  the l ine level  in  a
piece of wood about 2" x
4" (figure 5).

5) Locate the level and the
mir ror  so that  p ivot ing
the level over a 45' range
w i l l  pe rm i t  v i ew ing  the
s ight  g lass whi le  s ight -
ing along the hypotenuse
of  the t r iangle ( look ing
at  the photo should help
in  pos i t ion ing) .
Dr i l l  a  ho le through the
leve l  and  i nc l i nomete r
form just  large enough
to accept  the 2 inch bol t .
(Be sure to  dr i l l  the hole
perfectly straight).
Instal l  the wood framed
mi r ro r  i n  t he  se lec ted
location.
Sand and paint both the
leve l  and  the  i nc l i no -
meter f rame.
When  the  pa in t  i s  d ry
ins ta l l  t he  l eve l  us ing
washers under the bolt

head, between the level
and  i nc l i nomete r  body
and under the wing nut .

10) .Glue the heavy paper or
cardboard to the lower
ha l f  o f  t he  body .  Th i s
wi l l  be used for  a  ca l i -
bration scale.
Cal ibrat ion is  done as
follows:

a) Place the bottom of the
body on a level surface.
(Use a carpenters level
to  de te rm ine  a  su i tab le
surface). Pivot the level
at tached to the inc l ino-
meter  unt i l  the bubble is
centered in the sight glass
(the levelwill be horizontal).

b) Draw a l ine along the bot-
tom of  the adjustable
level  and label  i t  45" ;  i .e .
the inc l ine of  the s ight -
ing sur face wi l l  be 45 '
when the adjustable level
is in the marked location
and the bubble is centered
in the s ight  g lass.

c) With a protractor centered
at the intersection between
the two sides of the body,
pivot the incl inometer on
the 90' intersection unti l
the base intercepts the
5" mark on the protractor.
Holding this posit ion move
the adjustable level  unt i l
the bubble is  centered.
Draw a l ine on the ca l i -
brat ion card a long the
bottom of the level. Label
this l ine 40' (f igure 6).

FIGURE SIX

d)  Cont inue th is  procedure
in  5o  i nc remen ts  un t i l
t he  hypo tenuse  o f  t he
t r iangle is  hor izonta l .- 
The last posit ion wil l  be 0".

To use the second generation
adjustable unit for earth station
measurements, adjust the level
of the required angle by con-
sul t ing the ca lcu lated antenna
elevation angle for the satel l i te

of  in terest  a t  your  longi tude
and la t i tude.  S ight  a long the
hypotenuse of the tr iangle keep
ing the bubble centered in the
s igh t  g lass  and  de te rm ine  i f
there is any object above the
sight l ine. Be certain to make
the measurement at the lowest
point  ( i .e .  bot tom l ip)  a t  which
the antenna wi l l  be located.
(This point can be determined
by checking the antenna manu-
facturers data for the elevation
angle of the satel l i te). Al low for
any addi t ional  c learance over
objects  as recommended by
the antenna manufacturer.

Although the device described
is crude by commercial stand-
ards i t  wil l  perform the task for
which it  was designed and by
ca re fu l  man ipu la t i on  the
measurements wil l  be accurate
to within a few percent.
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'Home Box Office. Inc. 1978

Dontlooknorrtr
butthetdsa marlrethg
team inyoutbackyad.

From where we sit, that's exactly where they should be.
We didn't hire these people to bury their years

of marketing education-and experience in one or two of
America's major population centers. We want them to
use their considerable skills in an area that reallv counts
to Home Box Office. Your area.

They've developed into the kind of team we can
depend.on. And you too. Because their great strength is
the local market.

Your market.
They'll work with you to plan the most effective

strategies, and to use HBO's multi-media marketing
materials.

,. And they'll provide the tools. Advertising packages,
direct mail pieces, monthly "tune-in,, ads, tiilor--Xd"
radio and TV commercials. The works. Everything you
need to get the orders.

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

PetSr Frame (212)IU6:12t2; Biti Hooks (21a) 387_BSi7;
or Don Anderson (a15) 982-5000.

tfou know ur, We know you,



The Future Is Goming
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COMPUTERS ARE SURROUNDING
YOU IN GATVOPERATIONS

by
Ray Daly
Presidenl
Computer Cablevision, Inc.
Washingion, D.C.20007

How many microcomPuters
wil l  your system have in the
next f ive to ten years? While
th is  quest ion may seem a b i t
r id icu lous,  consider  what  has
happened with television. Most
people never foresaw the need
or desire for more than one TV
per household. But now count
the number of  homes on your
CATV system with more than
one TV outlet. Just as i t  maY be
r id icu lous to  ask i f  someone
owns a TV, so in ten Years i t
wil l  be the same with micro-
computers in cable television.

One reason why it is difficult
t o  d e s c r i b e  o r  d e f i n e  a
computer is that they can do so
much.  Whi le  one comPany may
use a microcomputer to Pre-
pare and mail bi l ls, the same
model computer could be used
in another  company on an
assembly l ine. However, some
microcomputers are designed
and buil t  so that they can be
used in very l imited ways. For
e x a m p l e ,  m o s t  e l e c t r o n i c
games, from hand held games
to sophist icated video games
to p inbal l  machines,  conta in
microcomputer parts. Because
of their design, the devices are
l imited to game use. Another
examp le  i s  Warne r  Cab le ' s
QUBE home te rm ina l s .  Fo r
CATV s imi lar i ly  l imi ted micro-
computers wil l  appear (or have
already appeared) as test instru-

ments, character generators,
pay-television scramblers, con-
vertors, TVRO equipment, etc.
In other words, microcomputers
wi l l  o f ten be d isguised as a
c o m p u t e r i z e d ,  o l d - f a s h i o n
gadget!

These limited microcomputers
are l ike an audio tape player
only capable of playing one
tape permanently enclosed in
the machine.  l f  you could buy
such a device, the program
mater ia l  would be designed
into the product at the factorY;
in the same way the program
material for the l imited micro'
computer is designed into the
product at the factory, whether
it  be a TV game or cable tele'
vision character generator. The
only way to change this Pre'
programmed product would be
t o  p h y s i c a l l y  m o d i f y  t h e
device.

The general purpose micro'
computer is not designed in
this manner. Though some Pro'
gram material is usuallY in-
corporated into the product, i t
is designed so that i t  can be
programmed by the user to do
a wide variety of functions and
connec t  t o  many  d i f f e ren t
types of devices. For examPle,
a Radio Shack TRS-80 micro'
computer could be used as a
character generator on a cable
television system. But when
some math computations are

needed, i t  could be discon-
nected from the cable and at-
tached to a printer to give hard
copy results to the problem.
Though a l imi ted microcom-
puter may be able to perform a
specif ic function better than a
more general purpose micro-
computer, the important point
is that a microcompuler can do a
wide variety of things.

The vast potential of micro-
computers has many people
excited and seriously consider-
ing a microcomputer for their
CATV operations. Selecting a
microcomputer requires good
bus iness  j udgmen t .  Such  a
decis ion is  compl icated be-
cause microcomputers are part
of  a  new,  rap id ly  changing
industry. Though it  may appear
diff icult,  i f  a few points are
understood then it  is easy to
avoid some of the pitfal ls in-
volved with m icrocomputers.

In purchasing any microcom-
puter, the natural instinct is to
shop for the best price. How-
ever, this is often a costly mis-
t a k e .  W h e n  c o n s i d e r i n g  a
computer system, the cost in-
cludes both the computer i tself
and the programs for the com-
puter. Just as cable television
service is an extra cost beyond
the price of a television, so
computer programs are usually
an addit ional cost beyond the
cost of the computer. In fact,
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the primary concern in pricing a
computer system should be the
computer  programs,  not  the
s y s t e m ' s  e q u i p m e n t .  A
computer can be purchased at
a comparatively bargain price,
but  i t  may be unable to  do
anyth ing usefu l  wi thout  a  great
expense in  acqui r ing or  wr i t ing
programs. Computer programs,
or software, as i t  is cal led in
compu te r  j a rgon ,  can  cos t
more than the computer  i tse l f .
ln most leased systems, the
sof tware is  the major  se l l ing
point. Unfortunately, in looking
at microcomputers, the soft-
ware cost is often overlooked.

Computer programs are ex-
pensive for several reasons.
First, there is a lack of standardF
zation between computers. For
example, a cassette tape which
stores program from a Radio
Shack TRS-80 microcomputer
wi l l  not  work on a Commadore
PET computer .  And the same is
genera l ly  t rue for  most  com-
puters, no matter how large or
small.  Secondly, computer soft-
ware is tradit ionally writ ten for
customer use, for a part icular
customer, and not for general
use. As such the vast amount
of programs already written
have l i t t le  appl icat ion to  other
users.  Thi rd,  wr i t ing any com-

puter program can be very t ime
c o n s u m i n g  a n d  t h e r e f o r e
expensive.  This  is  a lso the
case for professional program-
mers and why there is such a
profession.

The key to reducing software
expenses is to use a computer
which meets some standards.
whether they be formally re-
cognized or not. Most large
computer  users fo l low th is  ap-
proach which is  why many
bought  IBM computers.  Wi th

microcomputers, the concept
is  to  buy one which wi l l  have
many programs available; not
only from the manufacturer but
from a variety of independent
sources. Using this approach
the h igh cost  o f  custom made
programs is avoided by pur-
chasing exist ing programs. And
if custom written programs or
m.odif ications to exist ing pro-
grams are necessary, this work
can cost  less when us ing a
s t a n d a r d  m i c r o c o m p u t e r .
Of ten,  the f in ished product  can
be marketed to other similar
computer users to reduce such
development costs.

Current ly ,  in  the microcom-
puter f ield most programs are
sold or  exchanged on common,
audio,  caset tes;  wi th  " f loppy
disk" (program storage) becom-
ing increasingly  more popular .
Though an attempt was made
to standardize cassette for-
mats, the resultant "Kansas
City" standard is virtually ig-
nored. The situation is even
worse than video cassettes
where the Betamax type tapes
wi l l  not  p lay on the VHS type
machines.  In  microcomputers,  z
the only standards are those ?"establ ished"  by the popular i ty  3
of a part icular microcomputer. +
To date this has resulted in a ,{
wide variety of programs distr i- d
buted mainly for the three most ;
popular  microcomputers:  the
Radio Shack TRS-80, the Com- 
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madore PET 2001, and the APPIe
ll  by Apple Computer, Inc. An-
other  ar t ic le  wi l l  rev iew these
comouters.

Instead of  buYing one of
these  assemb led  and  com-
plete ly  operat ional  microcom-
puters,  one might  susPect  that
i t  would be less expensive to
'home-brew'  a  microcomPuter .
Pr ior  to  1975 the onlY reason-
able way to have a low cost
computer  was to  bui ld  one
from scratch.  When the f  i rs t  k i t
was in t roduced in  1975,  thou-
sands of  home comPuters were
bui l t  a t  a  substant ia l  sav ings
over  the assembled uni ts .  But
today,  home-bui l t  comPuters
are too expensive because of
t h e  m a s s  p r o d u c t i o n  t e c h -
n iques  emp loyed  i n  bu i l d ing
the more popular  microcom-
pu te rs .  Recen t lY ,  t he  home
bui l t  computer  has gone the
way of  the home bui l t  rad io and
te lev is ion;  today,  to  bui ld  f rom
ki ts  a home brew comPuter
would easi ly  cost  more than
twice as much as the s imPlest
Radio Shack TRS-80 (see box).
The only reason to build home-
brew comDuters is for custom
appl icat ions or  to  learn about
m i c r o c o m o u t e r  e l e c t r o n i c s .
Otherwise,  the home brew aP-
proach to  comPuters is  s imPlY
impract ica l .

Though the home-brew com-
ou te r  i s  uneconomica l ,  t he
h o m e - b r e w  a p p r o a c h  t o
computing can be verY worth-
whi le .  Though programs can be
ourchased for  bus iness and
engineer ing use,  you can Pro-
g r a m  a  c o m p u t e r  Y o u r s e l f .
Even if  you have never used a
comouter before and have had
no advanced math, You can
easi ly  learn how to wr i te  com-
puter programs with self-teach-
ing  books .  The re  a re  even
several computer Program Pack'
ages  wh ich  teach  th i s  sk i l l
using the computer. This is not
to say that home brew com-
put ing is  a lways inexPensive,
b e c a u s e  w r i t i n g  s o m e
programs can take a consider-
a b l e  a m o u n t  o f  t i m e .  B u t
money can be saved doing it
yoursel f  .

Can a low cost, poPular com-
puter be adequate for business
use? There may be some Parti-
c u l a r  a p p l i c a t i o n s  w h i c h
requi re a more powerfu l  micro-
computer ,  but  in  most  cases
th is  type of  microcomPuter  wi l l
be suf f ic ient  for  smal l  bus i -
ness use.  In  fact ,  manY f i rms
offering computer services use
s im i l a r  m ic rocompu te rs .  The
l o w  c o s t  c o m P u t e r s  a r e
ext remely powerf  u l ,  equ iva lent
to very expensive comPuters of

just a few years ago. Their
or ice makes an in i t ia l  invest -
ment  in to th is  f ie ld  af fordable
w i th  m in imum do l l a rs  r i sked .
The  "hands -on"  expe r ience
alone may just i fy  the in i t ia l
i nves tmen t  cons ide r ing  the
rapid advancement  of  micro-
processors and d ig i ta l  e lec-
t ron ics in to a l l  ohases of  the
cable te lev is ion business.  l t  is
p r o b a b l y  a  w i s e  b u s i n e s s
decision for many CATV opera-
tors.

When select ing a computer
system for any business opera-
t ion there are several ramif ica-
t ions to  consider .  For  examPle,
wi l l  i t  be used to deal  d i rect lY
wi th the customer? l t  is  imPor-
tant to consider customer reac'
t ions to comDuterized materials.
You should ask Yoursel f :  Do
the benef i ts  o f  the comPuter
system outweigh the r isk  of
depersona l i za t i on?  Wi l l  t he
customers be a l ienated,  or  wi l l
they enjoy better services? The
customer can never be ignored.

Next ,  the t ime requi red to
f i rs t  implement  and then use a
new system must not be over-
looked.  How long i t  w i l l  take to
in i t ia te the convers ion to  a
computer  system must  be con-
s idered.  When a comPuter  sYs '
tem is  f i rs t  used,  i t  is  o f ten run
s ide-by-s ide wi th  the manual
sys tem wh  i ch  c ross -checks
opera t i on .  Add i t i ona l lY ,  t he
amount  of  t ime requi red to  use
the system on a daY-to-daY
basis  should not  be ignored.
Whi le  a computer ized sYstem
wi l l  genera l ly  save t ime for
business operat ions,  i t  is  Pos-
sible to start a comPuterized
system which takes more t ime
and ef for t  than i t  is  wor th.  The
so lu t i on  can  somet imes  be
w o r s e  t h a n  t h e  P r o b l e m .
Computer software should be
evaluated in  th is  l ight .

Purchasing a microcomPuter
is  not  the only  oPt ion e i ther .
The manual system can be
mainta ined and i t  is  o f ten Pre-
ferred because of i ts famil iari ty.
On the other  hand,  a comPuter
system wi th a comPlete,  cable
te lev is ion sof tware Package
can be leased or Purchased
from severa l  comPanies.  This
"turnkey approach" has manY

Prior to the introduction of a new generation of microcomputers last year you
could save a substantial amount of money building your own computer from a
kit. This has all changed with the introduction of the Radio Shack TRS'80' the
Commadore PET and the Apple l l. For example, to build the equivalent S-'100
buss-microcomputer to the TRS'80 which costs $599, would cost more than
twice as much:

Intergrand mainframe
Jade Computer Products 280
Two Jade 8k Static Memory
Jade CRT Video Memory
Video Monitor
Keyboard Interface
Keyboard
Cassette lnterface
Cassette Recorder
BASIC

Total

$200
135
250
100
200
125
75

100
60
80

$1425
It is not necessary that you know what all those terms mean, but it is important
that you see the dilference belween $599 and $1425. Yes, $826. And remember
that this is in kit lorm; no warranties and not as easy to use as the Radio Shack
TRS-80. Furthermore, you would probably have a custom built machine for
which not much software would be available because most people don't build
kits anymore.

.Note: There are other less expensive kits available. But the s'100 buss type of
computer is compared because it is the the most popular type of computer
other than the new generation of microcomputers.



advantages,  as many cable
television operators have dis-
covered. l f  you are considering
th is  approach,  i t  would pro-
bably be advantageous to talk
to one or more of these opera-
tors.

Wi th th is  background,  bus i -

ness decisions can be reached
in look ing at  microcomputer
systems. Once it  is understood
that  there is  much more in-
vo lved than just  buy ing the
computer, a standardized com-
puter system can reduce the
total cost of using microcom-

puters.  In  the next  ar t ic le  in
th is  ser ies we wi l l  rev iew and
compare the three most popu-
lar, low cost microcomputers
to see which would be most
va luab le  i n  cab le  te lev i s ion
operations.

TETHMT4L TOPITS
Response To Switzer

" l  w ish  to  take  th is  oppor tun i ty  to
rep ly  to  some o f  the  comments  and
cr i t i c isms conta ined in  Mr .  l .  Swi tzer 's
letter to you (see Technical Topics,
October CATJ) regarding our Inter City
B r o a d b a n d  N e t w o r k .  T h e  t e c h n i c a l
c r i t i c i sms advanced by  Mr .  Swi tzer  w i l l
bes t  be  answered by  cer t i f ied  tes t
r e s u l t s  f o r  t h e  1 3 0  m i l e  W i n n i p e g -
Brandon I CBN system when they are
ava i lab le  in  la te  October .  Repeated
tes ts  o f  the  30  mi le  Winn ipeg-Se lk i rk
sys tem wh ich  has  been runn ing  s ince
February, have met or exceeded expec-
ta t ions .

"The des ign  and opera t ion  o f  the
M.T.S. ICBN system ref lects a balanced
sys tems eng ineer ing  approach to  the
de l ivery  o f  te lev is ion  s igna ls  fo r  CATV
dis t r ibu t ion .  Rather  than use a  very
h i g h  q u a l i t y  ( 6 5  d B  S N R )  i n t e r c i t y
fac i l i t y  such as  mic rowave,  des igned
for  4000 mi le  t ransmiss ion  w i th  35  dB
f a d e  m a r g i n s ,  t o  d e l i v e r  m o d e r a t e
qua l i t y  rece ived s igna ls  (35 .50  dB SNR)
to  loca l  d is t r ibu t ion  p lan t  capab le  o f  45
dB SNR per fo rmance.  the  Man i toba
sys tem has  been des igned such tha t
t h e  m i n i m u m  n o i s e  a n d  d i s t o r t i o n
per fo rmance o f  the  in te rc i ty  t rans .
m i s s i o n  f a c i l i t y  w i l l  n o t  m a t e r i a l l y
degrade the  subscr iber 's  s igna l  be low
that  es tab l i shed by  the  communi ty 's
Local Broadband Network (LBN), which
general ly is the weakest performance
l i n k  i n  t h e  e n t i r e  s y s t e m .  A l l  M T S
L B N ' s  a r e  h u b b e d  o n  o u r  c e n t r a l
o f f i ces  such tha t  the  loca l  p lan t  cas-
cades  are  shor t  and o f fe r  re la t i ve ly
h igh  per fo rmance ( typ ica l l y  SNR ex-
ceeds 45 d B).

"Mr. Switzer is certainly aware that
CATV operators, at leasl in Canada,
h a v e  c o n t i n u a l l y  c o m p l a i n e d  t h a t
common carrier inter-city microwave
laci l i l ies are overdesigned with respect
to  CATV requ i rements .  In  te rms o f  SNR
per fo rmance,  p ropagat ion ,  re l iab i l i t y ,
and system avai labi l i ty. (Reference-
"Mic rowave fo r  Cab le  Te lev is ion" -
study done for Canadian Cable Tele-
vision Associat ion by K.J. Easton, P.
Eng., dated March, 1973).

"Back  in  the  60 's ,  many common
carriers in Canada prophesied that the
v i e w i n g  p u b l i c  w o u l d  s o o n  r e v o l t
aga ins t  the  ' in fe r io r  techn ica l  s tand-
ards' of the CATV industry and clamour
fo r  be t te r  s igna l  qua l i t y .  The fac t  tha t
this never happened is clearly ref lected
in  the  s tandards  recommended fo r
CATV in te r  c i t y  s igna l  d is t r ibu t ion  in
recent professional references such

(a) High quali ty lrunk SNR : 46 dB.
Bell  Northern Research Prair ie
P r o v i n c e s  R u r a l  D i s t r i b u t i o n
Study-Activi ty 12 and 15. "Rural

D is t r ibu t ion  o f  V ideo Serv ices
on Coax"

(b) SNR for Hypothetical Reference
Circuit  (H.R.C.) is 47 dB. Trans
Canada Te lephone Sys tem
Guide l ine- "Te lev is ion  Sys tem
T r a n s m i s s i o n  P a r a m e t e r s  f o r
CATV and Broadcas ter  App l i -
ca t ions"

(c )  Canada Wi re  and Cab le-Mul t i
C h a n n e l  F i b r e  O p t i c  C A T V
Trunk proposal to MTS-March
1977 SNR :  50  dB (peak  wh i te
to  b lank ing  to  RMS no ise) .

"These references, and others indi-
ca te  a  re laxa l ion  in  the  s tandards
r e c o m m e n d e d  f o r  i n t e r - c i t y  C A T V
signal del ivery, presumably because of
overal l  system engineering considera-
t ions .

" l n  c o m p a r i s o n  o n  t h e  W i n n i p e g -
Brandon System, the predicted, CCIR-
we igh ted  baseband SNR wi l l  exceed 49
dB., using standard NTSC-format AM
vest ig ia l  s ideband t ransmiss ion .

"The ICBN system, by virtue of i ts
bandwidth, provides considerable f lexi-
b i l i t y  in  te rms o f  t ransmiss ion  per fo r -
mance. While Mr. Switzer characterizes
the  Winn ipeg-Brandon sys tem (49  dB
S N R )  a s  " m e d i o c r e " .  i s  s h o u l d  b e
c lear ly  unders tood tha t  use  o f  FM
t r a n s m i s s i o n ,  ( e g .  C a t e l  F M 5 - 2 0 0 0
system) or (theoretical ly) some of the
n e w  D i g i t a l  N o i s e  R e d u c t i o n  U n i t s
could boost the system SNR over 60 dB

to meet or exceed applicable network
te lev is ion  s tandards .

"Whi le  we have no t  exoer imented
wi th  any  o f  the  ava i lab le  D ig i ta l  No ise
Reduct ion  Un i ts  ye t  ( loan  o f  one was
promised in  October ) ,  the  g lowing
reports of some units'  effect iveness
received from professional users, do
not  inc lude any  compla in ts  concern ing
"mot ion  smear ing" ,  un less  ex t reme
levels of noise reduction are attemoted
i.e. 12-15 dB. Modest SNR improve.
ments of 6-9 dB have met with excel-
lent success with no perceptible dis.
t o r t i o n ,  e v e n  t o  b r o a d c a s t  q u a l i t y
s tandards  fo r  t ransmiss ion .  We are
very anxious to test this concept as i t
has  obv ious  immense po ten t ia l  fo r  a l l
fo rms o f  te lev is ion  t ransmiss ion .

"Use of suppressed carr ier or, har-
mon ica l l y - re la ted  car r ie r  techn iques
f o r  i m p r o v i n g  t r a n s m i s s i o n  p e r f o r -
mance is  poss ib le  on  ICBN.  The f  lex i -
b i l i t y  and bandwid th  o f  the  sys tem
al low the  user  to  se lec t  the  qua l i t y
requ i red  fo r  h is  ind iv idua l  app l i ca t ion ,
w i th  b roadcas t  qua l i t y  t ransmiss ion
b e i n g  m i x e d  w i t h  i n d u s t r i a l  g r a d e
andior channels optimized per CATV
s igna l  de l i very  on  a  common,  mu l t i -
user'electronic highway'.

" H a v i n g  d e s i g n e d  a n d  b u i l t  t h e
original elaborate Winnipeg head end
in  1967,  wh ich  used th ree  80 '  x  270 '
oarabo l ic  d ishes  in  a  max imal - ra t io
d i v e r s i t y  c o m b i n e r  c o n f  i g u r a t i o n  t o
squeeze every microvolt of signal out
o f  U.S.  s igna l  pa ths  up  to  184 mi les ,  my
interesl was st imulated when relaxa-
t ion  o f  Canad ian  government  po l i cy
resu l ted  in  app l i ca t ion  fo r  cons t ruc t ion
by the Winnipeg operators of a distant
head end on the North Dakota border,
some 65 mi les  c loser  to  the  U.S.  ne t -
work  t ransmi t te rs  in  1974.

" H o w e v e r  i t  b e c a m e  q u i c k l y
apparent  tha t  the  proposed 400 ' tower
fac i l i t y  wou ld  no t  improve U.S.  s igna l
reception to a degree consistent with
the importance of this head end, which
is presently licensed to provide service
to CATV systems in Saskatchewan and
Mani loba.  The Government  o f
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Mani toba presented  an  eng ineer ing
brief to the CRTC in May '1974 and
again in February 1976, with a request
tha t  a  more  su i tab le  fac i l i t y ,  us ing  a
1400 foot tower be constructed.

"Th is  b r ie f ,  wh ich  was based on
deta i led  pa th  ca lcu la t ions  us ing  two
separa te  computer  p rograms,  w i th
part icular attention to co-channel inter-
ference, predicted 99% received SNR's
of more than 31 dB and 50% SNR's of
more than 44 dB for the distant U.S.
channe ls  us ing  the  400 foo t  tac i l i t y .  My
viewing experience tends to support
t h e  p r o t e s s i o n a l  p r e d i c t i o n s  a n d  I
cannot agree with Mr. Switzer's con-
jec tu re  tha t  the  input  s igna ls  to  the
Manitoba Network are in the low 50's
S/N.

"As of this date 87 stat ions on the
Brandon system have been turned up-
a system length of some 95 miles, with
a measured response spread (peak to
val ley) of 0.3 dB. Experience on the 30
mi le  Se lk i rk  sys tem and labora tory
tests from -32aC to +55oC, indicate
tha t  th is  leve l  o f  equa l iza t ion  w i l l  be
maintained.

"Return  loss  and K- fac tor  e f fec ts
have been carefully analyzed theoreti-
cal ly for worst-case (regular spacing)
Winn ipeg-Brandon cond i t ions .  In  the
forward  d i rec t ion ,  a t  the  low band
edge, the cumulative echo rat ing ex-
ceeds the level of perception (General
System Practice 871-010'901 BC) by
some 23 dB.  A t  the  h igh  band edge,  the
margin is over 29 dB. ln the return

direct ion, a problem is possible on the
lower sub band channels. This sug-
ges ts  tha t  re tu rn  v ideo shou ld  be
placed high on lhe return signal band,
with data and telephone signals habita-
t ing the low end. Alternately FM modu-
lat ion techniques may offer some ad-
vantages on the low sub band channels.

"The fused disc cable has proven to
be exce l len t  qua l i t y ,  meet ing  a  30  dB.
SRL l im i t  eas i l y ,  t yp ica l l y  be t te r  than
35 dB. and, mosl importantly with no
consistent frequency pattern to the
SRL spikes between reels received,
below 300 MHz.

"We are therefore not anticipating
any echo, smearing, or K-factor prob-
lems with the Brandon system. None
are  present  on  the  Se lk i rk  sys tem,
where measurements of these para-
meters equate to terminal mod-demod/
values.

" l t  is very interesting to evaluate
theore t ica l l y ,  the  echo poss ib i l i t i es  in  a
th ree  or  four  ampl i f  ie r  d is t r ibu t ion  cas-
cade with standard mult i taps spaced at
lo t  l ines .  The marg in  over  the  l im i t  o f
echo perceptabi l i ty is low, and under
prac t ica l  cond i t ions ,  i t  i s  l i ke ly  tha t
some visible edge effects are being
produced, part icularly i f  unterminated
tap spiggots are present. The source of
c u m u l a t i v e  s m e a r i n g ,  r i n g i n g  a n d
ghosting effects is hence predominantly
the local distr ibution plant i lself  .

"While I 'm not sure readers are in-
te res ted  in  hav ing  CATJ 's  techn ica l
a tmosphere  d is tu rbed w i th  po l i t i ca l

arguments regarding a highly complex
Canadian situation, I can hardly let
some of Mr. Switzer's non-technical
comments go unchal lenged.

"lt should be clearly understood that
the  i n i t i a l  cus tomers  f o r  t he  MTS
Provincial Broadband'Network are the
newly l icensed rural CATV operators,
not  those in Winnipeg,  and that  the
network under construction has been
develooed to meet the rural ooerators
expressed requirements for U.S. signal
delivery and distribution of Manitoba
originated television and FM radio ser.
vices f or which they are licensed.

"To il lustrate this important latter
point, the l icensee lor 20 of lhe com-
muni t ies shown on the map,  F igure 4 of
Page 23 of the August CATJ, is licensed
to provide l ive delivery of two regional
channels (ETV, Community program-
ming) from Brandon to the other 19 out.
lying communilies, plus delivery Winni-
peg FM stations, received at Portage
La Prairie to Brandon and thence distri-
bu te  t hese  s igna l s ,  p l us  t he  l oca l
Brandon FM stations, throughout his
area (which at present has l itt le or no
FM broadcast service). These require-
ments, among others, cannot be met
by the Telesat satell i te'study'.

"The Winnipeg CATV operators, for
whom Mr.  Swi tzer  is  a consul tant ,
appear to have two motives in pushing
for satell i te delivery of U.S. signals to
Mani toba,  i r respect ive of  i ts  h igher
costs and other service def iciencies:
(a) To achieve a position of strong

advantage over other interests in
the provision of the long-awaited
Pay TV service (when our lederal
govermnent approves its initia-
tion) by establishing their own
ground receive stat ions in  Winni -
peg.

(b)  Perhaps more important ly ,  to
remove themselves f rom the
need to prov ide an in ter-c i ty
del ivery subsidy to the rura l
operators, for provision of the
U.S. network signals. The CRTG
licensed all 28 rural communi-
ties in 1977 on the basis that
there would be a consortium
formed to cost share the delivery
ol these signals. Cost sharing
arrangements l ike this, while cer-
t a i n l y  f o re ign  to  t he  Un i ted
States, exist in other parts of
Canada (Saskatchewan, Alberta,
Br i t ish Columbia,  At lant ic  Pro-
vinces for example) such that
accidents of  geography ( l iv ing
removed from U.S. border tele-
v is ion stat ions)  can receive
some degree of equalization.

"The Telesat 'study' equalizes satel-
l i te delivery costs spread between all
users at a rate of 90 cents per sub per
month. However, the ground station,
civil works and associated costs are
not cost shared, nor have the Winnipeg
operators offered to participate in such
a p lan.  Using the lowest  possib le,
current costs for receive facil i t ies, the
new ooerators would face a "tab" of
almost $2.4M. A representative rural
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town l ike Gladstone (334 potent ia l
households) would have to pay over
$11.00 per month, at a 50% iu6scrip-
tion level, for the satell i te reception
service alone plus costs to covei the
local head end for off-air signals plus
the normal  month ly  CATV serv ice
charges, which would l ikely approach
$8-$9."At best, if the Winnipeg operators
agreed to share in the costs of all
Mani toba ground stat ions,  the cost
would be in the neighborhood of 91.30
per sub per month for the Telesat ser-
vice versus $0.65 lor delivery of the
four U.S. networks via the MTS net.
work. Placed in the perspective of the
172p00 existing Winnipeg CATV sub-
scr ibers,  why should the Winnipeg
operators pay 900 per sub per month
(plus ground station costs) for the four
U.S. networks from Detroit, when they
now get these networks from neigh-
boring North Dakota for less than 3.go
per month?

"While the M.T.S. annual commit-
ment to the financial support of Tele-
sat may be small, percentage-wise, as
suggested by Mr. Switzer, that commit-
ment  represents a substant ia l  sum,
and the provision of new services using
satell i te is of great interest to us. lf
Manitoba's licensed CATV operators
are wil l ing to commit to use of satell i te
fac i l i t ies,  wi th the apparent  h igher
costs and requirements for rural l icen-

sees to change their CRTC licenses.
(with attendant delays in provision oi
service) and can provide reasonable
assurances of total user growth to
meet Telesat's 1.5M subscriber base
required, M.T.S. would be pleased to
assist in the provision of this service."

W.E. Evans, P. Eng.,
Broadband Industry  Operat ions
Manager
Manitoba Telephone System
Winnipeg,  Mani toba
R3C 3V6

Richey Needs A Keeper?
"My wife and I really enjoyed CCOS

78. I got alot of help and ideas from the
event. Especially enjoyed meeting so
many people such as Kyle Moore,
Oliver Swan, Bob Richardson and so
on; great guys, all of them. Also met
the ' in famous'  Steve Richey.  Why
doesn't he hire twenty sharp guys to
run along behind him and execute his
brain childs that seem to ebb and flow
out of his noggin?. Great ideas, great
technician but he can't begin to find a
big enough day to do what he has to do
to keep people happy and out of his
hair. He needs help. Can't somebody
fil l  the gap between him and his brain-
storms so at least 10"/o of his ideas get
to be reality? Wow."

DynZirzow
Sights and Sounds Cablevision
Alma, Wisconsin 54610

For someone who just met Richey, and
at that spent but a short t ime with him,
you have amazing insight Dyn. One of
our favorite 'Richey stories, comes to
mind. Years ago Steve was Chief Engi.
neer of CADCO. Some several months
prior to a major lrade show he agreed to
develop a'revolut ionary' heterodyne
processor for CADCO. He then, in the
bes t  R ichey  t rad i t ion ,  d idd ted  and
piddled around on the project until about
five days before the major event where it
was scheduled to be first shown, Then
he wenl to work. At D-Day minus six
hours he was still seven hours from
completion. So Richey, a load of test
equipment, and a box of parts were
loaded into the back of a station wagon.
For six hours driving time Richey sat
hunched over in the back ol lhe wagon
so lder ing  and cu t t ing ,  curs ing  and
moaning as each highway bump sent his
test gear flying and his parts tray scatter.
ing. As the wagon pulled up to the con.
vention site just moments before the
show he shouted ,Eureka, and as the
back door openod out crawled a double
bent-over Richey bushy eyed and drawn
but smil ing. Under his arm was the st i l l
warm procossor only minutes before
unplugged from the DC/AC converter
hurridly wired into the station wagon lor
the trip. lt. was rushed to the show lloor
and displayed, where it performed flaw.
lessly. Richey crawled into the nearest
motel bed and collapsed for iwo days.

Gan you use a Trap
that costs only
$2.9o?

VITEK offers two diflerent models
at that price . . . and either one
will provide 50dB rejection.*

l f  you are interested in keeping your pay-TV Security
costs down and can use either of our Special Mid-Band
Channel G or H Traps, here's how you ian save money
without compromising on your security.

l .  0rder  aquant i tyo l  l ,000ormoretrapsfore i ther
0t  the two channels (G or  H)  and vou oav onlv
$2.90 each. (tn quantit ies oi SoO-i,OOo tne
price is sti l l  only 93.25 each.)

l. Either ot these special, 3-Section Wide Traps
ailect two tower and 0ne upper adiacent
channels. Therefore, you musl have channels
E, F and H vacant for the G trao and channels
F, G and I vacant for the H trap

'50d8 is the minimum altenuation over the broad lemperature range ol -20oF to +120oF

l f  you can use either of these traps,
give us a call at: (201) 469-9400

TWO BIG REASO]IS TO CA1T BEI:
rne BE/ rl,tzReaEE
LET 4,IE PER'ONALIZE
/,1Y CHAACER. ffitlERAToR !

The BE|-Marquee gives you the newest
and best look tor your news, weather or mes-
sage cnannel.

It lets you decide the format, giving you
the  soph is t i ca t ion  and ind iv idua l i t y  you

desire.
With all i ts sophistication and flexi-

bil i ty the Marquee gives you more for
your dollar by using the latest LSI
technology and eliminating the cost
of pre-wired rack frames.

Call or write today
BE|MANOUEE:

fhe sFtam that l6ts y@ d@tclc.

z

o
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VITEK ELECTBONICS, 1NC.,200 Wood Avenue, Middtesex,  N.J.08846
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Finding/Measuring Radiat ion

In parts one and two of this series
we looked at the hazards of radiat ing
s igna ls  f rom our  cab le  p lan ts  in to  the
'ether'  (atmosphere) and pinpointed
several ways that radiat ion can and
does occur. Now we are going to at '
tempt to locate sources of radiat ion,
and then measure those sources for
radiated signal level.

The cabl6 system which radiates wil l
usua l l y  do  so  a t  mu l t ip le  loca t ions .
This is another way of saying that the
er ror  in  cons t ruc t ion  or  ma in tenance
which al lows radiat ion to occur is l ikely
to be repeated in more than one place;
i t  is an ugly habit!  In extreme cases of
radiat ion, when the system has no
rad ia t ion  mon i to r ing  capab i l i t y ,  the
first indicator of trouble may be com-
p la in ts  f  rom non-cab le  subscr ibers
who repor t  rece iv ing  ' in te r f  e rence '
from the cable plant. In ' fr inge recep-
t ion  areas 'where  la rge ,  ta l l  home an-
tennas are the order of the day i t  may
be possible to plot leakage locations
by  t r iangu la t ing  w i th  ro to r  equ ipped
home antennas. A TV receiver in the
service truck, tuned to a cable channel
which is not shared with a local ly avai l-
able off-air channel, is another method
of keeping tabs on radiat ion. As the
service lruck makes i ts dai ly rounds
the presence of a 'unique'to-cable'

channe l  s igna l  w i l l  be  an  ins tan t  ind i '
cator of problems.

There are, at this writ ing, several
dedicated leakage detection systems
available in the marketplace. These
systems inject a descrete ' test signal '
or 'carr ier '  into the cable system typi-
cal ly at the headend and then uti l ize a
(remote) transportable receiver in the
field, tuned to that descrete carr ier
frequency. One such system uti l izes a
frequency in or immediately adiacent
to the FM broadcast band (88'108 MHz)
and the receiver used in the f ield is a
portable FM (broadcast) receiver. By
modulat ing the descrete carr ier fre-
quency  w i th  a  d is t inc t i ve  'warb l ing

tone' stepped in 'ampli tude' the man in

the  f  ie ld  has  bo th  a  qu ick  ident i f i ca t ion
for the descrete test carr ier and a
method o f  de termin ing  whether  he  is
gett ing closer to or farther from the
radiat ion source.

Another approach places a choice of
(d i f fe ren t )  f requenc ies  in  the  midband
and/or superband spectrum. The re-
ceiver in this 'system' is a dedicated
ins t rument  supp l ied  w i th  an tennas
useful for both general survei l lance
and spec i f  i c  p inpo in t ing  o f  ac tua l
radiat ion sources.

Virtually every CATV system already
has a radiat ion detection device; i t  is
c a l l e d  a  f i e l d  s t r e n g t h  m e t e r  ( o r
speclrum analyzer equipped for port-
able f ield use). When such instruments
are equipped with a suitable antenna,
chosen to al low radiat ion detection
measurements ,  many med ium to  h igh
level radiat ion sources can be located.
l f  a  p re-ampl i f ie r  i s  u t i l i zed  w i th  such
an ins l rument ,  the  sens i t i v i t y  th resho ld
or f loor is extended even lower and i f
the system is well  designed and used
with some care moderately low level
measurements can be made. Sti l l ,  even
w i t h  p r e - a m p l i f i e r s ,  s u c h  s y s t e m s
suffer the curse of al l  (comparatively
s p e a k i n g )  " w i d e b a n d "  r e c e i v i n g
systems; they lack real sensit ivi ty for
detecting low level signals. The hands'
down winner for low (radiat ion) level
detection is a dedicated system de-
signed around a "narrow band" re'
ceiving instrument. However the tr ied
and true FSM/SLM or analyzer has the
advantage of being capable of making
measurements over a wide band of fre-
q u e n c i e s  ( i . e .  t h e  w h d l e  C A T V
spectrum) and in making cal ibrated
(rblat ively speaking) measurements at
tha t .

Locating radiation or leakage to a
single source is at best a tricky task.
When rad ia t ion  is  f  i r s t  f  ound the
operator wi l l  have l i t t le or no hinl as to
the  d i rec t ion  i t  i s  coming f rom.  The
monitoring antenna typical ly has poor
directional characteristics; and if they

are known in advance they are typical ly
no t  p red ic tab le  under  f ie ld  cond i t ions .
Th is  i s  espec ia l l y  t rue  when the  de tec '
t ion  an tenna is  mounted  on  a  veh ic le ;
the presence of the vehicle metal body
p lus  the  near  by  prox imi ty  o f  numerous
other metal l ic obiects (other vehicles,
u t i l i t y  l ines ,  bu i ld ings ,  e tc . )  w i l l  d is to r t
i f  not destroy the ' ideal '  direct ional
c h a r a c t e r i s t i c s  o f  t h e  m o n i t o r i n g
antenna. In short,  what you bel ieve to be
'front '  may well  turn out to be 'back' or
s ide !

To determine the true source of
radiat ion, and i ts direct ion from the
point where you f irst notice the signal, '

may well  require switching to a direc'
t ional antenna with relat ively stable
direct ional characterist ics. A few are
s h o w n  i n  f i g u r e  l  w i t h  t y P i c a l
'oatterns'.  A word of caution here in
case the ' truth' of f igure 1 is not evi-
dent  to  you:

l f  you are using a ' loop' or 'diPole'

antenna for direct ion f inding, calF
brate against the 'nul l '  of the antenna.
The nul l  tends to be much sharPer
(i .e. more clearly defined) than the
peak (which tends to be quite broad).
However, i f  you are ui i l iz ing a yagi
(or log) antenna iust the opposi le is
true; the peak is relat ively sharp and
much better defined than the 'nul l ' (s);

which iend to be 'mult i 'pointed' with
minor-ant€nna lobe patterns.

When the radiat ion is tracked close
to i ts suspected location you need to
reduce the  amount  o f  an tenna ga in ,
and switch to a small 'capture area
antenna w i th  a  good nu l l  ind ica t ion .
This suggests breaking out a small ,
hand held capacit ively loaded loop
antenna (see f igure 2 for a general ized
loop construction technique). l f  there is
suff icient interest from readers we wil l
detai l  construction of both standard
loops and ' loaded loops' in a future
issue of CATJ.

There have been numerous art icles
published relat ing steps to take to
measure radiat ion. Some of that intor-
mation is at best erroneous. Remember
there are two separate and dist inct
levels of radiat ion detection: (1) To spot
any source which may be harmful in
any way to either your system or to
u s e r s  o f  t h e ' e t h e r ' ,  a n d ,  ( 2 )  T o
determine w i th  a  h igh  degree o f
accuracy the absolute radiated signal
levels present when normal corrective
measures have been taken to insure
that every possible step has been
taken to either el iminate or reduce to a
bare minimum and radiat ion found. To
determine the absolute value of a
radiated signal (reference the levels
p e r m i s s i b l e  u n d e r  P a r t  7 6  r u l e s )
requires both precision measurement
equipment and precision measurement
techn iques .

There are two common mistakes made
by many measurement'experts' .  One is
the care (or lack of) given to the design
and cons t ruc t ion  o f  the  rad ia t ion
detection/measurement antenna, and,
the other is the care in selecting and
specing a preampli f  ier to be used in the
radiat ion measurement system. Many
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peop le  apparent ly  be l ieve  "an  an tenna
is  an  an tenna.  .  . i s  an  an tenna" .  Or
more  ap t ly ,  "a  d ipo le  i s  a  d ipo le .  .  . i s  a
d ioo le" .  Not  so .

Take a look at f igure 3. Here are three
ways  to  bu i ld  a  d ipo le / rad ia t ion  de tec-
t ion  an tenna.  A l l  a re  wrong.  A l l  have
appeared in  p r in t  as  " the  way"  to  do  i t .
None o f  these w i l l  ge t  you  in to  the
proper  ba l lpark ,  no t  to  speak  o f  on to
the  base pa th .  About  the  on ly  p roper
ins t ruc t ions  in  f igure  3  i s  the  no ta t ion
tha t  the  (d ipo le )  an tenna needs to  be
1/2  wave length  long.

A d ipo le  (s t ra igh t  d ipo le ,  no t  fo lded
d ipo le )  has  a  charac ter is t i c  impedance
of  73  ohms.  F igure  3  (A)  i s  obv ious ly  in
er ro r ;  the  'd ipo le '  i s  be ing  fed  w i th  a
sec t ion  o f  300 ohm l ine .  The very  bad
mis-match  be tween the  d ipo le  ' imped-

ance '  and the  300 ohm l ine  is  oby ious .
However  th is  par t i cu la r  combina t ion
might  respond,  i t  won ' t  be  l i ke  a  d ipo le .
A l l  o f  the  des i rab le  charac ter is t i cs  o f
a  d ipo le  (b road s ide  pa t te rn ,  s teep nu l l
off ends) will most probably be destroyed
by the  mis -match .  In  f igure  3  (B)  we
have an  improvement  bu t  lhere  is  s t i l l  a
prob lem.  The 'ba lanced d ipo le '  i s  fed
d i rec t l y  w i th  'unba lanced '  l ine  (75  ohm
coax). When you connect an unbalanced
l ine  to  a  ba lanced an tenna the  sh ie ld  o f
the coax becomes a part of the antenna
i tse l f  and th is  d is to r ts  the  an tenna 's
pat te rn .  I  know,  many 'ham rad io '  pub l i -
ca t ions  descr ibe  an tennas tha t  a re  fed
in  th is  manner  and fo r  cer ta in  app l i -
c a t i o n s  ( e s p e c i a l l y  w h e n  t h e  n o n -
antenna end o f  the  l ine  is  connected  to
a  good ground)  i t  w i l l  work .  However
for our radiat ion measurement our-
poses this is not an acceptable an-
tenna;  a l low ing  the  sh ie ld  o f  the  coax
to become part of the antenna is not
good practice.

In f igure 3 (C) we have an attempt to
achieve a balanced antenna to un-
ba lanced l ine  match ,  w i thout  resor t ing
t o  t r i f i l a r  w i n d i n g s .  O f  t h e  t h r e e
cho ices ,  th is  i s  the  bes t  o f  the  lo t ,  bu t
i t  i s  s t i l l  no t  cor rec t .  None o f  th is  i s  to
say  tha t  these an tenna lash-ups  w i l l
not detect radiat ion; they wil l .  However,
they cannot be cal ibrated and for this
reason they  are  no t  use fu l  when
mak ing  hard  number  measurements  o f
rad ia t ion  leve ls ,  nor  a t  p roo f  t ime.

Figure 4 shows three ways to 'do i t
r igh t 'and have a  sys tem tha t  w i l l  no t
on ly  de tec t  rad ia t ion ,  bu t  w i l l  a lso
al low you to make real-world (hard
type)  measurements  o f  the  leve ls
detected. Figure 4 (A) is a folded dipole
cons t ruc ted  f rom tw in  lead.  The d ipo le
is  cu t  to  length ,  the  two ends  o f  the
twin lead soldered together to make a' loop 'and the  bo t tom s ide  o f  the  , looD '
is  sp l i t  exac t ly  in  the  midd le  where  a
4 :1  ba lun  (match ing  t rans former )  i s
attached (300 ohm side to 300 ohm l ine).
Out  o f  the  75  ohm s ide  comes the  75
ohm (unba lanced)  feed.Such a  d ipo le
can be  bu i l t  and  ins ta l led  on  a  p iece  o f
1  x2or  p las t i c  to  ho ld  i t  r ig id .

Figure 4 (B) shows a method of
remov ing  the 'sh ie ld  cur ren ts '  f rom the
coax ia l  t ranmiss ion  l ine .  The 73  ohm
dipo le  (ba lanced)  i s  connected  to  the
75 ohm coax  l ine  (unba lanced)  and a  1 /4
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FIGURE TWO

wave length  s tub  shor ts  the  s ide  o f  the
d i p o l e  w i t h  t h e  c e n t e r  c o n d u c t o r
attached to i t  to the shield on the 75
ohm downl ine .  Both  th is  approach and
the 4 (A) approach have the same
'prac t ica l  p rob lem' ;  tha t  be ing  tha t  the
conligurations are frequency sensit ive.
In  4  (A)  the  tw in lead d ipo le  an tenna is
cu t  to  a  cer ta in  f requency  ( length)
w h i l e  i n  4  ( B )  w h i l e  t h e  7 3  o h m
balanced dipole could be adiusted for
f requency  changes the  shor t ing  1 /4
wave stub would also have to change
(what is a quarter wave on one channel
or frequency is not on another).

Figure 4 (C) solves this problem bY
a l low ing  ad jus tab le  73  ohm d ipo le  e le '
ment  lengths  (ad jus tab le  as  in  te les '
cop ic  rods)  to  couPle  to  a  75  ohm un '
ba lanced t ransmiss ion  l ine  th rough a
t r i f  i l a r  wound broadband ba lun .

After the antenna, the next most
abused port ion of the radiat ion detec-
t ion and measurement system is the
pre-ampli f  ier. Because signal levels are
very low at the 'permissible radiat ion
leve l '  po in t  and the  f  ie ld  s t rength
meter/spectrum analyzer has a noise
floor at or several dB above this per-
miss ib le  leve l ,  some pre-ampl i f i ca t ion
is typical ly necessary. However, in
most  loca t ions  the  pre-ampl i f  ie r  w i l l  be
expected to perform in an overloaded
cond i t ion .  Remember  tha t  by  de f in i t ion
of the task at hand the pre-ampli f ier
needs to be broadband ( i .e. 50 to say
300 MHz or  some major  Por t ion
thereof ) .  Any  s igna l  reach ing  the  input
w i l l  be  coup led  to  the  pre-ampl i f ie r
without pre-selection. About the best
you can hope fo r  i s  tha t  the  d iPo le
antenna wil l  reiect certain frequencies
far f  rom radiat ion detection frequency
(ies). l f  in your area you have one or
more strong FM broadcasting stat ions,
TV stat ions, two-way radio stat ions
operating in the mid band range. .  .you
have a l l  o f  the  ingred ien ts  requ i red  to
tu rn  your  p re-ampl i f ie r  in to  a  use less
p iece  o f  ins t rumenta t ion .  When one or
more strong signals overload the pre-
amp, the device goes into compression
which  causes  in te rmodu la t ion  pro-

ducts ( i .e. the pre-amp generates new
s igna ls  caused by  the  h igh  input  s ig -
na ls ) .  Th is  causes  er roneous or  h igh ly
susp ic ious  read ings  in  the  rad ia t ion
detection system.

The solut ion is or should be obvious.
Some form of input pre-selection must
be added to the system (see f igure 5).
Either a f ixed or variable bandpass
fi l ter must be added to the system to
res t r i c t  the  ' inpu t  f requency  w indow'
wh ich  the  pre-ampl i f  ie r  sees .

Af te r  the  equ ipment  i s  in  o rder  the
name of the game is accurate, repeat'
able measurements. To do this we
must  have an  input  s igna l  to  the
FSM/SLM or spectrum analyzer that is
at least 8 to 10 dB stronger (or higher)
than the noise f loor of the meter/
analyzer. For a typical SLM/FSM this
means we must have at least - 30
dBmV or better avai lable from the pre'
amol i f ie r  wh i le  w i th  an  ana lyzer  the
signal must be - 40 dBmV or better.

Le t ' s  look  a t  ius t  what  type  o f
'measured levels'  the FCC wil l  tolerate
under 76.605 (a) (12) so we have a
handle on what type of levels we must
measure accurately:

Channell  dBmV
Frequency

2

4
74MHz
5
b

100 MHz
1 0 8  M H z
165 MHz
7
I
q

1 0
1 1
1 2
1 3

-  36  dBmV
- 37 dBmV
-  38  dBmV
- 39 dBmV
- 39 dBmV
- 40 dBmV
- 4 1  d B m V
- 42 dBmV
-  46  dBmV
- 46 dBmV
-  46  dBmV
- 47 dBmV
-  47  dBmV
- 48 dBmV
-  48  dBmV
- 49 dBmV
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DIPOLE

FIGURE FIVE

Seeming ly  i f  you  are  de tec t ing  a
-  49  dBmV s igna l  w i th  your  tes t  d ipo le ,
and you add a  26  dB ga in  p re-ampl i f  ie r
to  the  sys tem you w i l l  now be ab le  to
read the  rad ia t ion  leve l  a t  the  -49
dBmV /  +  26  dBg or  -  13  dBmV po in t
on  your  meter .  Unfor tunate ly  th is  i s  no t
qu i te  t rue .  The add i t ion  o f  a  (26  dB
gain) pre-amp does not necessari ly
mean tha t  your  sys tem sens i t i v i t y  goes

up 26  dB.
W e  m u s l  a l s o  t a k e  i n t o

c o n s i d e r a t i o n  t h e  n o i s e  f i g u r e
(temperature) of the pre-amp itself .  l f ,
fo r  example ,  the  pre-ampl i f ie r  has  26
dB o f  ga in  and a  6  dB no ise  f  igure  the
net  inc rease in  sys tem sens i t i v i t y  i s
real ly 21 dB. To this we must also add
the  loss  o f  the  downl ine  cab le  (var ies
with frequency and cable of course)
and the  bandpass  f i l te r  ( i f  used) .

In f igure 6 we have a typical ,back-
wards '  ca lcu la t ion  o f  what  the  rea l
s i g n a l  l e v e l  i s  u n d e r  a  s p e c i f i c
cond i t ion .  We are  read ing  -20  dBmV
on our meter. However there is a 26 dB
ga in  p re .amp in  the  l ine  (wh ich  reduces
the  ind ica ted  leve l  f rom -20  dBmV to
-46  dBmV) ,  and,  two 1  dB losses ;  the
downl ine  cab le  and the  bandpass  f i l te r .
So rather than - 46 dBmV the radiated
leve l  de tec ted  is  2  dB hot te r  than th is ;
o r  - 4 4 d B m V .

Radiat ion is never a simple problem.
The modes of leakage and propagation
of  the  s igna l  source  (see th is  co lumn
for Octobe0 are complex and often
conf  us ing .  The resu l ts  o f  rad ia t ion  can
resu l t  f  rom 'none '  to  'annoy ing '  to'd isas ter ' .  The pas t  th ree  co lumns have
been devoted to helping you better
unders tand the  prob lem and he lp ing
you cope w i th  i t  in  your  own sys tem.

l f  you  have spec i f i c  ques t ions  re la t ing
to  the  rad ia t ion  phenomenon,  address
them to me in care of CATJ. Next
month  we w i l l  move on  to  another  tes t
and measurement subject area.
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Visit  To Vernon Valley

On October 3rd I f lew east to Newark
to converge with Microwave Associate,s
J. Duke Brown for a one day visi t  to the
RCA main command, control and video
up l ink  s i te  a t  Vernon Va l ley .  Th is  was
my f i rs t  v is i t  to  VV and I  went  w i th
some t rep ida t ion  s ince  l 'm the  so  and
so tha t  had ca l led  the i r  F1  b i rd  ' s ick '  a
few issues back. Duke and I spent the
evening of the 3rd going over my inter-
v iew ques t ions  and a f te r  30  minu tes  o f
this Duke forecast we'd both be thrown
out bodi ly by 10:30 AM. We were due
there at 9:30.

RCA was approached for approval of
the visi t  early in September. I  had sug-
ges ted  lha t  a ' tour 'o f  the  fac i l i t y  w i th  a
color video camera, tape recorder and
all  of the usual roving video-journal ist
paraphena l ia  migh t  be  a  good idea
s ince  I  cou ld  then br ing  back  to  Ok la-
home enough video tape to create a'program' or two for our new Thursday
( t ransponder  24 ,  12  noon eas tern)
'Satel l i te Magazine' program. I felt  that
i f  they would give us a f i rst class tour
then we could share that tour with the
hundreds of cable system terminals
and the i r  personne l  v ia  the  b i rd  i t se l f .
RCA not only agreed, they provided
one of the fancy RCA TK-76 Minicam's
a n d  a  f  a n t a s t i c a l l y  t a l e n t e d  C a r l
Hensen (Manager of the RCA Video
Equipment Tech-Alert group) to run the
camera and assorted other gear.

As most readers are aware, I've been
concerned (perhaps even convinced)
for months that something was indeed
wrong w i th  'our 'b i rd .  We spent  the  las t
up l ink  sess ion  o f  CCOS-78 ta tk ing
a b o u t  t h i s  w i t h  v a r i o u s  i n d u s t r y

representatives including RCA's Larry
Driscol l  and after that upl ink session
mosl people (other than Driscol l)  fel t
that we had not resolved the issue. One
of my primary goals in visi t ing RCA
was to  t ry  to  p in  down the  ' t ru th 'about

the  'hea l th '  o f  F1 .
When Duke and I f i rst arr ived at the

RCA site there was a dist inct (and hardly
unexpected)  ' ch i l l '  i n  the  a i r .  The RCA
folks were cordial but reserved and I
thought I  detected some nervousness.
Duke and I divided up the tour-taping
t ime and he  led  o f f  w i th  Arch ie  Mi l le r
who is  respons ib le  fo r  ' f  l y ing  the  b i rd ' .
Duke had been briefed by me the prior

even ing  on  the  la tes t  ' i n te l l igence '  con-
cern ing  the  b i rd 's  hea l th .  A  te lephone
call  to me at our Vernon Valley lodging
si le as we had arr ived updaled my'facts' .  My source (who in the best of
F i rs t  Amendment  t rad i t ions  w i l l  no t  be
revealed!) said the fol lowing:

"When tho satel l i te was launched a
cablo that secured one arm of the
solar array snagged on a bracket.
Once in geo-stationary orbit the mal-
functioning bracket got in the way of
the solar panel 's dai ly rotat ion and as
a result of this RCA is not able to track
the sun through the ful l  dai ly 360
degree rotation with the solar panel.
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RCA VERNON VALLEY-bird status monilors (upper) are updated every 2
seconds with 128 separate measurement points ol data from F1 and F2. lm'
mediately in f ront is bird f l ight control console while far right is portion of dual
computer system uti l ized to keep tab on bird. Back, lell, is video and uplink
transmitter control region.

one.  S tormy is  a  p roud member  o f  Fu l l
Gosoel. and has in fact donated a six
meter  te rmina l  to  Fu l l  Gospe l ' s  l rv ine ,
Ca l i fo rn ia  headquar te rs .  To  Stormy,
the Ful l  Gospel program was an oP'
portunity of a l i fet ime to serve God. He
is  deep ly  re l ig ious ,  be l ieves  s t rong ly  in
the work Ful l  Gospel does, and saw
this project coming along as i t  has in
his last years before ret irement as the
fu l f  i l lment  o f  h is  l i fe  long  work .

Because of the keY role StormY had
played in the program's development
a n d  h i s ' i n s i d e  i n v o l v e m e n t '  m o s t
people who knew about the concept
f igured USTC was a shoe' in for the iob.
There  w i l l  be  severa l  hundred te rmina ls
in i t ia l l y ;  perhaps  more  than 1 ,000 u l t i -
mately. I  traveled with Stormy, as a
fr iend and a mostly quiet 'observer'  to
NASA to meet with one George Metcalf,
the  techn ica l  exper t  fo r  Fu l l  Gospe l ' s
prolect, back early in June. I  heard Met'
calf repeatedly tell Stormy that a con'
tract between Full  GosPel and USTC
would be let 'short ly ' .

Bu t  the  cont rac t  d id  no t  come.  June
turned in to  Ju ly  and then Ju lY  in to
August .  Dur ing  Ju lY ,  S tormY,  on  h is
own n ick le ,  donated  a  coup le  o f  weeks
of  h is  t ime and thousands o f  h is  smal l
f i rm's dol lars to provide an operating
termina l  fo r  the  Fu l l  Gospe l  25 th  an '
nua l  in te rna t iona l  convent ion  in  Ca l i -
fo rn ia ;  so  the  Fu l l  Gospe l  b rea thern .
cou ld  ac tua l l y  see  and touch sa te l l i te
d is t r ibu t ion  o f  God 's  word  and work .

Then in  August  a  meet ing  was he ld
in  Da l las ,  a t  the  o f f i ces  o f  Compucon,
over  a  weekend;  a  meet ing  to  b r ing  a l l
par t i c ipants  up  to  da te  on  where  the
various elements were in the proiect.
Par t i c ipants  inc luded Doc St .  C la i r
f r o m  t r a n s l a t o r  m a n u f a c t u r e r  T e l e -
v is ion  Techno logy  Corpora t ion ,  S tormy
Weathers, George Metcalf from NASA,
Steve Shakarian and Claude Wehmeyer
f rom Fu l l  Gospe l ,  and the  hos ts  f rom
Compucon.  Among o ther  th ings  ac-
compl ished a t  th is  meet ing  was a  r i tua l
opening of bids received to date for the
equipment. The only complete turnkey
bid came from USTC; completely in-
s ta l led  packages f rom the  6  meter
TVRO input  an tenna th rough to  the
UHF t rans la to r  t ransmi t  an tenna.  l t
p rov ided a  bas ic  sys tem fo r  under
$40,000. A bid from Scienti f ic Atlanta
o f fe red  on ly  the  TVRO por t ion  (d ish ,
LNA,  rece iver ) .  On an  i tem- for - i tem
basis the SA bid was lower than USTC's
b id  fo r  s im i la r  gear  (a l though USTC b id
a  s ix  meter  an tenna and SA a  f i ve
meter).

Several weeks later the September
CATJ 'hit  the streets'  and when several
dozen more suppliers read about the
Fu l l  Gospe l  p rogram the  phone rang o f f
t h e  h o o k  a t  F u l l  G o s P e l .  E v e r y o n e
wanted 'a piece' of the action; each
ca l le r  o f fe r ing  h is  own par t i cu la r  par t
(receiver, LNA, antenna, etc.) for bar-
gain basement pricing in the 100'600
lot ouanti t ies. USTC remained the only
fu l l -sys tem ( tu rnkey)  b id ;  wh ich  by  the
way was how NASA's Metcalf insisted
the  pro iec t  shou ld  be  hand led .  The
S e p t e m b e r  i s s u e  a l s o  P r o d u c e d
a n o t h e r  t y p e  o f  r e s p o n s e ;  f r o m
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When the panel(s) reach that high'
torque spot in the rolation lield RCA
must ground command the panel lo
stop, and then they'fast reverse'the
pane l  backwards  around aPProx i '
mately 350 degrees or so just pass the
bracket snag point, While the panel is
being reversed the solar power is
shut off  and the bird is then powered
by the battery system."
Whi le  Duke and Arch ie  Mi l le r  were

v ideo tap ing  the  exp lanat ion  and tour
of the bird control syslems I took Earth
Sta t ion  Manager  Bob Bennet t  as ide
and asked him about the bracket and
solar panel problem. Bennett,  who by
this t ime had warmed up somewhat to
my presence, gave me an icy stare and
d isappeared to  consu l t  w i th  severa l
other people at the site. I  had apparently
struck a raw nerve.

S u r p r i s i n g l y ,  p e r h a p s ,  o n c e  t h e
issue was ou t  in  the  open the  a tmos-
phere warmed up considerably. We had
a very frank discussion about the solar
panel f law and Bennett even explained
(and showed us and the video tape
camera) what had happened back on
June 21s t  when we had the  now in -
famous b i rd  shutdown.

Before we f inal ly left  the VV site (well
after 6 PM that evening) |  had managed
to get on videotape a ful l  explanation of
the SATCOM bird problems along with a
fasc ina t ing  tour  o t  the  fu l l  fac i l i t y  in -
c l u d i n g  t h e  t a p e  s e r v i c e s  p o r t i o n
w h e r e  a  y o u n g  l a d y  n a m e d  L i n d a
Sample says she is grooming herself
fo r  RCA Amer icom Pres ident  AndY
Ing l i s ' s  job .

The Vernon Valley visi t  convinced
me of several things. First of al l ,  RCA
Americom is a very professional oulfit.
I 've been exposed to fancy electronic
equipment for 25 years or more but
nothing I have ever seen comes close
to  th is  a r ray  o f  assembled  Par ts .
Secondly, while there are some mal'

func t ions  w i th  the  SATCOM fami ly  o f
birds both Duke and I left  Vernon Valley
convinced ihat we as an induslry should
quil  worrying aboul something over
which we have no control,  The problems
(wh ich  we w i l l  d iscuss  f rank ly  and
openly in our December issue) are not
major and they are in very good hands.
And last ly, I  fel t  and st i l l  feel that RCA
learned someth ing  by  our  v is i t ;  tha t
cable people do not have two heads nor
are we greedy l i t t le green monsters. I
wouldn't  be surprised to see RCA more
'open' with us in the future than they
have been in the past.

l f  you have an earth terminal at your
sys tem perhaps  you w i l l  a l ready
'v is i ted '  Vernon Va l ley  'w i th  Duke and I '
be fore  you read th is .  That ' s  t rans-
ponder 24,12 noon, Thursdays start ing
November .

Christ ians And The Lions

The Seotember issue of CATJ in'
cluded a mult i-page report on the status
o f  the  re l ig ious  t ransponder  users .  One
of the areas covered was a Program
cur ren t ly  in  the  ear ly  imp lementa t ion
(but late planning) stages by a group
known as Ful l  Gospel Businessmen's
Fellowship International. They have a
deal working with PTL to carry the PTL
satel l i te feed (transponder 2) across
the United States and into American
homes. The last leg wil l  be ihrough 100
watt output UHF translators.

Head honcho for this effort is a chap
named Shakarian. Steve Shakarian to
be exac t .  Shakar ian  is  the  second
genera t ion  Shakar ian  invo lved w i th
Full  Gospel. Poppa Demos started the
group 25 years ago.

When the  Seotember  i ssue h i t  the
streets the Ful l  Gospel program was
l i t t le  known in  the  indus t ry .  One sup-
p l ie r ,  S tormy Weather 's  USTC,  had
been involved in the planning from day
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Whether you are
upgrad ing  or  expand ing
your present system,
or  p lann ing  a  new,
30-channel cable system,
you shou ld  cons ider
the many posit ive
features which
Elec t ro l ine 's  ELA-14
push-pul l  l ine extender
offers you.

I Bi-directional capabilities to 300 MHz
a Compatibility with 30 or 60 volf systems
I A module that is easily accesslb/e
I Power from either input or output,

can be power-blocked at output
I Universal 5/a - 24 entry fitting
I Economical price

Manufactured by Electro l ine and
qual i ty  designed to meet  the h igh standards
required for a 30-channel cable system.

ELEGTROLINE
Teleuision
Equipment Inc.
8750.  8th Avenue
Vi l le  StMichel
Montreal ,  Que.  H1Z 2W4
or  ohone  co l l ec t -
(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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LRC developed crnd introduced these con-
nector innovqtions:

o First with the positive stop to eliminqte the
need for torque wrenches or other speciol
tools.

r First with controlled O-ring compression
Ior o positive secrl.

o First with the smqller size connector, in-
stolls with smqller tools.

r Developed hex crimp for improved metcl
to metql contqct.

o First with the t lt" cimp ring for more con-
tqct qreq ond strength.

r First F59 with the stroight shcnk giving
consistent crimp oreo for strength.

o First with the multi-bcrb shonk giving
m o r e  c o n t q c t  q r e q  a n d  c o n n e c t i o n
strength.

o First with the qttcched hex crimp for quick
ond easy, no-fumble instqllotion.

Other LRC innovqtions . . .

o The extension connector, first developed
Ior Europe qnd then introduced in the U.S.

r The Security Shield, the lirst tcrmper-proof
trop connector.

o The first seoled feed thru connector for
moisture proof performonce.

o Developed the seqled "F" {itting to provide
a positive moisture bqrrier.

l R C . L E c r R o N r c s . r N c .
9 0 l  S O U T H  A V E . ,  H O R S E H C A D S ,  N . Y .  t / 0 8 a S  P H O I T E  6 o t - t 3 9 - 3 8 4 4
A V r l ( r B ( t  r f f t U R o P l  l f f R U  ( r e d r o S € r v , . p t V  X r e , n e N , . u * e . d r t 4 0  I 2 8 0 0 M ( f e r e n  B e t c u n

C A N A D A  l r R U  t  r e . l r o  r . F  l V  I  o u , o m p ^ r  M o n r r c .  0 u e b e c

I years ol
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Shakar ian .  We are  to ld  he  was ex-
ceed ing ly  upset  by  the  ' tone '  o f  the
September  repor t  (we repor ted  tha t
STC's Peie Warren and Alex Blomerth
were charging Sharkarian's group with
profi tering; to the tune of as much as
$ 1 5 , 0 0 0  p e r  t e r m i n a l / t r a n s l a t o r ) .
Around the  midd le  o f  September  we
learned tha t  Shakar ian  was ho ld ing
Stormy Weathers responsible for the
'bad oress' he received from CATJ. The
word out was that Stormy would be
lucky  to  ge t  an  order  fo r  any th ing .

Now if  the charges by Warren and
Blomerth, as reported in the September
CATJ. proved accurate Shakarian ob-
v ious ly  had egg on  h is  face .  When we
at tended the  Fu l l  Gospe l  meet ing  in
Anahe im in  Ju ly  we knew tha t  S tormy 's
bid was in the under $40,000 area. Yet
when Metca l f  and Shakar ian  led  the
Ju ly  6 th  a f te rnoon p lenary  sess ion  tha t
resu l ted  in  335 Fu l l  Gospe l  chapters
s ign ing  up  fo r  t rans la to rs  the  pr ice  had
cl imbed to the $60,000 range. That was
not  the  on ly  'unusua l  in fo rmat ion '  we
heard  a t  the  sess ion .  Fu l l  Gospe l  had
rounded up  severa l  'exper ts ' to  tes t i f y
to the group about how the Ful l  Gospel/
PTL sa te l l i te  in te rconnect ion  wou ld
work .  One chap f rom Canada to ld  the
g r o u p  t h a t  t h e  C a n a d i a n  c h a p t e r s

would be able to take PTL off of SAT-
COM Fl and re-broadcast the U.S. sig-
nals inside Canada via privately owned
t rans la to rs .  Another  chap who c la imed
he was f rom Genera l  E lec t r i c  exp la ined
that satel l i te terminals had to be located
on mounta in  tops  ( to  'ge t  a  s t rong s ig -
na l '  we suppose) .  A f te r  90  minu tes  o f
th is  type  o f  hypped mis - in fo rmat ion  we
qu ie t l y  go t  up  wh i le  the  l igh ts  were  o f f
a n d  a n o t h e r  ' e x p e r t '  w a s  s h o w i n g
some '1968 vintage space system sl ides
(which he represented as current) and
le f t  the  premises .  Our  impress ion  o f
the proiect at that point was zero ol
worse .  Frank ly  i t  looked to  us  l i ke  the
suede shoe B ib le  sa lesmen had taken
command.  Had we not  seen i t  w i th  our
own eyes and heard i t  with our own
ears we never would have bel ieved i t .

Through some mysterious Shakarian
concocted connection he blames Stormy
Weathers for the CATJ art icle. To pro-
per ly  'd isc ip l ine '  S tormy fo r  hav ing
'authorized' the CATJ report,  Shakarian
has decided to go out for bids from
everyone. Stormy had no tor-knowledge
of  the  ar t i c le  o f  course ,  and s ince  the
r e p o r t  t a r n i s h e s  s o m e  o f  t h e  F u l l
Gospe l  g low (or  Shakar ian 's  g low i f  you
want to cast stones at the administra-
t ion  o f  Fu l l  Gospe l )  obv ious ly  S tormy

wou ld  have been some k ind  o f  nu t  to
have 'a l lowed '  any  negat ive  pub l ic i t y  o f
the  pro jec t .

C u r r e n t l y  F u l l  G o s p e l  c o n t i n u e s
f  la i l ing  about  in  the  marke tp lace .  They
have C l i f f  Gard iner  and o thers  jumping
through hoops dang l ing  tha t  100-600
(p lus)  te rmina l  o rder  in  qu ie t  pub l i c
v iew.  Shakar ian  is  a f te r  " the  bes t  p r ice
around"  and we unders tand a  cont rac t
s igned w i th  Compucon on  October  3 rd
wi l l  f ina l l y  se t  in to  mot ion  the  whee ls
o f  p re l im inary  l i cens ing  s tudy .  In  mid-
October  the  'g roup 'was to  have made a
so journ  to  Wash ing ton  to  meet  w i th
the  FCC and var ious  in f luent ia l  mem-
bers  o f  Congress  ( inc lud ing  Senator
Ernes t  Ho l l ings  o f  the  Senate  Com-
munica t ions  Subcommi t tee) .  To  da te
there  has  been v i r tua l l y  no  contac t
be tween Fu l l  Gospe l  and Wash ing ton .

There  rs  a  lesson here  fo r  those
g lad ia to rs  s t i l l  i n  the  race  fo r  the  b ig
$21,000,000 prize. Remember what has
happened to  Fu l l  Gospe l  member  and
ardent group supporter Stormy Weathers
as you negotiate with brother Shakarian.
Perhaps after 2,000 years the Christ-
ians  have f ina l l y  f igured  ou t  how to
maul  the  l ions ;  and a  few fe l low Chr is t -
ians in the orocess.

;
L,)

How The Big Eoys Do l t

Those who regu la r ly  read na t iona l l y  c i rcu la ted  TV
GUIDE ( in  e i ther  Canada or  the  U.S. )  poss ib ly  no t iced
in  a  recent  i ssue an  ar t i c le  by  th is  journa l i s t  de ta i l ing
backyard  sa te l l i te  recept ion .

You might be interested how such things happen. More
than a  year  ago I  d iscussed produc ing  a  fea ture  ar t i c le
on backyard  te rmina ls  w i th  Ar t  Sa lsberg ,  Ed i to r ia l  D i rec-
lor at Popular Electronics. Salsberg l iked the idea and I
pu t  i t  toge ther .  I  a lso  pu t  together  a  re la ted  p iece  on
do- i t -yourse l f  v ideo mic rowave a t  the  same t ime.  Sa ls -
ber t  took  the  two So-page-p lus  typed manuscr ip ts  and
af te r  ho ld ing  on to  them fo r  90  days  dec ided he  under -
s tood the  low cos t  mic rowave bu t  no t  the  sa te l l i tes .
"satel l i tes are a thing of the luture. .  . too much blue sky"
he sa id ,  re tu rn ing  the  backyard  te rmina l  p iece  to  me.
"Bu l  we ' l l  pub l i sh  lhe  v ideo GunnPlexer  p iece" .  l t  tu rned
out  Sa lsberg  (who apparent ly  i s  a  good d ig i ta l  man bu t  i s
no t  as  f luen t  in  RF sys tems)  mis -unders tood what
sa te l l i tes  and low cos t  mic rowave were  a l l  about .  Unt i l
he got the so-page-plus manuscripts he ihought a person
cou ld  take  a  $95 GunnPlexer  w i th  the  17  dB ga in  horn
antenna and 'po in t  i t  in to  the  sky ' ;  and ' the  BBC wou ld
pop ou t  o f  the  sp igo t ' .  Oh we l l ,  we can ' t  a l l  be  br i l l i an t .

So I  d iscussed the  backyard  te rmina l  p iece  w i th  some
other  ed i to rs  and found severa l  in te res ted .  TV GUIDE
was one and wh i le  I  recogn ized tha t  the i r  genera l  c i r -
cu la t ion  aud ience was no t  very  techn ica l  I  agreed to
have a shot at that because I felt  the 17,000,000 U.S.
c i rcu la t ion  (p lus  severa l  m i l l ion  in  the  Canad ian  ed i -
t ions)  wou ld  be  good fo r  cab le 's  use  o f  sa te l l i tes .  On a
' r u s h  s c h e d u l e ' l w r o t e  t h e  p i e c e  i n  J u n e .  I n  J u l y  t h e y
accepted  i t  and la te  in  Ju ly  they  sent  to  Ok lahoma Ci ty
on a hot Saturday a chap named Shelley Katz; a f irst
ra te  p ro fess iona l  photographer  who 's t r ings '  fo r  T ime/
L i fe ,  and a  hos t  o f  in te rna t iona l  pub l i ca t ions .  You w i l l
o f ten  see the  'She l ley  Katz '  c red i t  l i ne  in  PEOPLE maga-
zine photos f or example. Shelley turned out to be a peach
of  a  guy  and I  was  ready  fo r  h im,  I  thought .  I  had gone
through the  b i rds  a  b i rd  a t  a  t ime the  day  prev ious ly  and
wi th  my Betamax fo rmat  1 /2  inch  mach ine  taped b i ts
C o n t i n u e d  o n  P a g e  4 0

TV GUIDE's Shelley Katz, in the CATJ Lab, shooting off-screen
reception photos lor the feature art icle on private earth termi-
nals appearing in the ' l7,000,000 circulat ion publication.
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The shopping cort on the left con-
toins o Hughes AML receiver. l t 's ol l
you need for o typicol l2-chonnel
microwove system. The corts on
the right hold the equipment needed
of eoch receive sife for o conven-
t ionol l2-chonnel FM system: l2 FM
receivers ond l2 modulotors. The
reduction in pieces of equrpment
meons signif icontly better rel iobi l i ty
ond lower mointenonce costs, in
oddit ion to the dromoticol ly lower
inrtiol cost of Hughes AML receivers.
Whot's more, you con hong Hughes
AML outdoor receivers on o tele-
phone pole. And you con expond
your system up to 40 chonnels per
receiver without ever climbinq thot

Which
wouldyou
rother 5uy?

Instqff?
Mqintqirt'?

pole or spending onother penny ot
lne recerve stte.

There ore even more odvon-
toges to Hughes AML design. phose
lock operotion to minimize TV
co-chonnel interference is one of
these. We olso feoture VHF input
to the tronsmitter ond VHF outout
delivered right to the coble. And the
entire FM broodcost bond is iust one
chonnel to o Hughes AML system -
no cdditionol signol processors
ore neeoeo.

How con Hughes AML sys-
tems otter so mony odvontoges?
Simple. Our potented AML slrstem
wos designed ond optimized specif-
icolly for CATV. lt is now in its
tourl h-generotion del iveri ng more
thon 6000 video chonnels to distr i-

bution hrrb5 ororn| the world.
For more informotion on

Hughes AML systems, write to
Hug hes Microwove Commu n ico-
tions Products, P.O. \ox2999,
Torronce, CA 90509. Or coll
(213) 534-2146. Before you fill
your shopping coris.

Hughes AML Conodion distr ib-
utor: Micro-Sot Communicotions,
L|d.,975 Brock Rd. South, prckerinq,
Ontorio, Conodo LlW3A4.
(416) 839-st82.
Lean on the leader to keep ahead.

i HGil; lfl',Ifif,ilfiiffi*'
Louo.u r._.urfi uu_"u_ _.i PRollutrs
Col l  our  serv rce  number  ony t  me,  doy  or
n i g h i :  ( 2 1 3 )  5 3 4  2 t 7 0 .

:IL&
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and pieces of this sport ing event and that stat ion or
program logo.  I  knew he 'd  be  rushed and I  d idn ' t  re l i sh
moving the big twenty foot dish f rom SATCOM F1 al l  the
way across to wESTAR I a step at a t ime in 105 degree F
temperatures. Shelley set himself and his expensive
cameras up in the lab (see photo) and started shooting
off-screen photos. After reviewing al l  that F1 had to offer
between 1 a d2 on a Saturday afternoon we dug into the
tapes .  And by  3  PM he had me out  in  the  sun w i th  n ine
year  o ld  Kev in  tugg ing  and pu l l ing  on  the  d ish  cont ro ls
io  move around to  F l l ,  WESTAR l l  and  ANIK l l l '  She l ley
qu ick ly  adapted  to  runn ing  the  Mic rodyne rece iver  con-
t io ls  and wh i le  Kev in  and I  s tayed in  the  ho t  sunsh ine  he
sat  down in  the  a i r  cond i t ioned Lab and swi tched chan '
ne ls ,  snapped p ic tu res  and communica ted  w i th  us  on  an
intercom l ine between the Lab and the antenna' After a
heavy dose of switching and shooting we sett led down
to  someth ing  co ld  to  d r ink  and rev iewing  some o f  the
classic tapes such as HBO's Casino De Paris and Redd
Foxx.

As we headed back to the Oklahoma City airport to
send Shelley off on another assignment (he noted he is

home around four  days  a  month)  he  asked i f  we cou ld
out  h im in  touch w i th  someone to  ins ta l l  a  te rmina l  in  h is

backyard. "For four days a month?" I  asked' "From what

I 've seen, i t  would be worih i t .  .  .every penny. Besides I 've
got a couple of Betamax machines of my own to catch
things when I 'm out of town"'

By mid-August Tv GUIDE was back in touch. "Perhaps

it wi l l  run in September" said they. By September i t

became October  and then f ina l l y  i t  d id  run .  TV GUIDE in
Canada opted to exercise their option to run U.S. issue
material,  on this piece, early in September and we put

them in  touch w i th  the  Yukon 's  Rod Whee ler  so  they
could work in some addit ional Canadian f lavor. And by
some coincidence i t  ran there at about the same t ime.

Oh yes. .  .Susan (my wife) now insists that we bui ld a
six fo-ot fence around our country place to keep the
cur ious  f rom depr iv ing  us  o f  the  smal l  amount  o f  p r ivacy

that we have remaining (we recently changed our unl isted
telephone number f or the third t ime ih two years' .  . iust in
case you think you have i t  f  i led away someplace!). You
know what  they  say  about  fame and fo r tune.  . .we l l ,  I 'm
s t i l l  wa i t ing  fo r  the  fo r tune.  And we cou ld  do  w i th  a  l i t t le
less fame right now.

TUNE IN CATJ'S SATELLITE MAGAZINE

lf everything goes according to schedule the f irst edition of lhe new (weekly) OATJ satell i te M.agazine "uplink program" wil l

be telecast at 12 noon eastern on transpond er 24 on SATCOM F1, November 16th. For the balance of the fall and into mid'

January we will run each program two times.; on an iiniugural week'and then again (typ.ica.lly) in the following week as well'

These ,re-runs' are requirio oi itre present a6itity to prooice a new stroriv each week at the university of oklahoma school ol

Broadcast Journalism'where ihe program is prepared by CATJ Editor in Chief Bob Gooper'
The program runs t nour,Jeatrr?eijnleruiews'witnia'Ole peop.le, how to do it tips and sugge,stio.ns from cable engineers and

technicians, and a bit or ,r,iro ne"si. The November 16th tirst itrow begins a two part series that takes you to the RCA. Vernon

Valley uplink site where we get a first class took ai trow tne birds are fiown, controllod, fed and monitored. A fascinating look
,behind the scenes, ano iilricruo'es ieverat franx diJcussions on bird life, bird health and bird capacity. This show will repeat

November 30th.
The second show premieres December zth (if you are at the western show, get yourself in front.of a satellite receiver at 9

AM pacilic time) and repeates on December f Atn. inli program features a.very ionest appraisal of the current situation on F2

and Fl by knowledge"ore iiCn p"rstnnel as well as i de'scription of 'what happened' on June 21st when all signals were

erratic for several hours.
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Y a  U . s .  a n d  c a n a d a .  F o r e i g n ,
a d d  $ 1 . 0 O  P e r  c o P Y .  B u l k
ra tes  ava i lab le  on  request .

You may w ish  to  share  the  ex t ra -
o r d i n a r y  a m o u n t  o f  v a l u b l e
re fe rence mater ia l  apPear ing
in  the  September  and October
issues of CATJ wlth others. For

these issues  send your  o rder  to :

CATJ Spec ia l  l ssue
4209 N.W.  23rd . ,  Su i te  106
O k l a h o m a  C i t y ,  O K  7 3 I O l
U.S.A.

Enc lose  fu l l  payment  in  ! ! ! ,  funds  w i th

order  fo r  sur face  mai l  de l i verY.

I
T
T
I
I
I
t

T
T
I
I
I
I
I
I

F

U

i,iil "i' "' o' oili:.,il11]:

o c l o b e !  6 '  1 9 7 8

M r ,  P e l e r  K e s d l i c k

HT.ffi:::: i::::;"",
P o ! t l a n d '  h l n e  u " " '

; :',:::; * - *." r ime," ro 
er::n:evro:"".": r: ::.*;'.'li:, :?:'"*

"-: J:[* E r;"]:".i]:,ll].[##$.li,r* ir*'t:;::l'xxlx :',h:.iii, +*,1k.,*'rih::i:: ;:* rl i"1;'
,i" ".."0."n"" :l-:l.i:';:';::::":'.1"::'i$:::'|;'i"J"':

','r:-:::"""^::;":1.:l"ii';:';::::":"1':i'':;;:;;:T::"t:" Hl:
il:"ili|::'..T",ili!i i;l:::.1'3;li;l":i'i:*:::":l*i'iv-""itiff ,:"i"':?:l' "?",'llE'i' li'"';t""' home s' Pr

i ; ; ' t i ; t . :  
. ^ d ' s  b r e s s i n g  o n  y o u r  e n d e e v o r  a n d  p r e a s e  u s e  u s  a s  6

'.ri ' l i i ' i,""vit'e' 
rhanks aearn' 

^ I

40



Let's start this month with some
fundamental real i t ies of the satel l i te
c i rcu i t .  We sha l l  cons ider  in  some
deta i l  the  down- l ink  equat ion ,  and see
j u s t  w h a t  w e  r e q u i r e  t o  d e l i v e r
adequate performance, having chosen
our satel l i te. First ly the spacecraft.
Whatever service we wish to receive,
the  chances  are  (a t  4  GHz)  tha t  i t s
t ransponder  w i l l  employ  a  t rave l l ing
wave tube of between 5 and 13 watts
saturated output power, or expressed
in  dB above one wat t ,  +  7  to  +  11  dBw.
This power, rather than being radiated
iso t rop ica l l y  ( i .e .  equa l ly  in  a l l  d i rec-
t ions) is fed via a low loss waveguide
system to one of the spacecraft 's para-
bo l i c  an tennas,  des igned to  i l l umina te
a specif ic region of the Earth's surface
from its al located orbital stat ion. The
gain of this anlenna, plus transponder
power (but less waveguide losses)
resu l ts  in  the  fami l ia r  ' foo tor in t '  o f
e f fec t i ve  i so t rop ic  rad ia ted  power
(EIRP) contours, each contour being a
l ine  jo in ing  a l l  po in ts  on  the  Ear th 's
surface towards which the satel l i te
radiates a part icular value of ElRp; this
value being the power which would
need to be radiated from an isotropic
source to del iver the same signal f lux at
i t s  con tour  as  i s  ach ieved by  the  sa te l -
l i te 's  (parabo l ic )  t ransmi t t ing  an tenna.
A typical beam centre ElRp from a
sate l l i te  t ransponder  migh t  be  36  dBw,
with the edge of the useful coverage
area being defined by the 32 dBw con-
tour .  These w i l l  be  min imum va lues ,
inc lud ing  a l lowances  fo r  t ransponder
end-of- l i fe deteriorat ion, plus (satel l i te)
po in t ing  er ro rs .  Of  course  the  E lRp w i l l
con t inue to  fa l l  inc reas ing ly  rap id ly
outs ide  th is  (32  dBw)  l ine  as  the  f i rs t
nu l l  in  the  an tenna rad ia t ion  oa t te rn  i s
approached.

Reference to the published footprint
map w i l l  te l l  us  w i th in  (perhaps)  +  1  dB
the EIRP to be expected at our location.
In  o rder  to  t rans la te  th is  E IRP va lue  to
carrier/noise rat io at our demodulator
(receiver) we must next consider what
happens to the transmitted oower on
its way to our receive antenna. Well ,
being concentrated into a beam of
f i n i t e  w i d t h ,  i t  s p r e a d s  o u i l  T h i s'spreading' can be considered as a, free
space path loss, although very l i t t le is
ac tua l l y  ' l os t ' ;  i t  jus t  can ' t  be  in te r -
cepted by our antenna. This attenua-
t ion is dependent on the wavelength
(X) and path length (d) and is equivalent
to:

@ n o / \ 2
Path length from the geostat ionary
orbit  varies from approximately 35,786
km to 41,646 km over the 'visible'  Earth
surface. However receiving locations in
the U.S. are typical ly within 40,900 km
of the target 'bird' .  Taking a mid-band
frequency of 3,950 MHz ( \  -  7.595
cm) gives is a free-space attenuation of
196.6  dB.  To  th is  f igure  we must  add
the losses suffered by the signal in i ts
passage th rough the  a tmosphere .
Fortunately, for more than 99 percent of
the t ime at 4,000 MHz this loss factor
(term) can be neglected.

So we must  now equ ip  our  headend
(or back yard) with an antenna capable
o f  de l i ver ing  what  we sha l l  de f ine  as
adequate signal power to our receiver
(here  our  LNA)  input  por t .  A  c i rcu la r
aperture (antenna) with a diameter of D
wi l l  exh ib i t  a  ga in  o f :

a2qptxy2
above an isotropic source where ̂ is
the operating wavelength expressed in
the same (measurement) units as D

a n d  r l  i s  t h e  a p e r t u r e  e f f i c i e n c y ;
typ ica l l y  a  max imum of  0 .66  fo r  a  good
dish (parabolic) antenna. Armed with
the worst case values of receiving
anlenna gain (Gp expressed in dB),
EIRP, and path attenuation (L), assum-
ing zero feed l ine loss between the
antenna and the LNA, we arr ive at a
min imum s igna l  power  o f  :

E I R P - L + G p
at  the  LNA input .  For  an  an tenna ins ta l -
la t ion  us ing  a  4 .5  meter  d ish  (ga in  o f  44
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Anlenna Dlameter
Feet
Meters

Anlenna Galn (dB, at 66%
efliciency)

Antenna Nolso Tomporature
(7' elevation, 'K)

LNA nolee temporaluro ro.
gulred ('K, maximum)

Equlvalent Noise Figure
(dB)

TABLE ONE
System assumptions: EIRP = 33 dBw

lF noise bandwldth = 27 MHz
Path loss = 196.6 dB
CIN = 10dB
GIT = 19.3 dB/K

6 8
1.8 2.4

36 38

70 58

16

0.2

TABTETWO
System assumptions: EIRP = 36 dBw

lF noise bandwldlh = 27 MHz
Path Loss = 196.0 dB
C I N : 1 0 d 8
GIT = 15.7 dB/K

Anlenna Dlameler
Feet
Meters

Anlenna Gain (dB, at 66%
eff icieny)

Anlenoa Noiso Temporalure
(30' elevation, 'K)

LNA noise lemperalure re.
quired ('K, maximum)

Equlvalent Nolse Figure
(dB)

1 0  1 2
3.0 3.7

40 42

50 44

67 142

0.9 1.7

15 20 30
4.5 6.0 9.0

44 46 49

40 38 35

255 430 898

2.7 3.9 6.1

6
1 .8

36

36

71

'|.0

8 1 0
2.4 3.0

38 40

32 29

138 240

1.7 2.6

1 2  1 5
3.7 4.5

42 44

26 24

401 652

3.8 5.1

20 30
6.0 9.0

46 49

22 20

1050 2118

6.6 9.2

404



suf f i c ien t  ga in  to  dominate  o ther
sources of receiver noise and i ts own
equivalent noise temperature (TR) must
be added to the antenna noise temper-
ature (Td to calculate the overall sys-
tem noise temperature (Tg). Again we
are assuming zero ' feed l ine' loss
between the antenna and the LNA.

From Pp - kTB and a knowledge of
our system noise temperature (which
we sha l l  express  in  dB"K)  and no ise
bandwidth ( in dB Hz) we can now cal-
culate eouivalent noise power at the
LNA input port.  Let 's stay with our
hypothetical system, give i t  a 100"K
LNA and an antenna temperature of
 O 'K  (Tg -  140 'K  or  21 .5  dB 'K) ,  and
assume we have chosen a receiver with
a27 MHz noise bandwidth (a parameter
dependent upon receiver lF, or Pre-
d e m o d u l a t i o n ,  b a n d w i d t h  a n d  n o t
normally variable); which is 74.3 dB
('power' rat io above 1 Hz). This yields a
value for Pp of:

-228.6 + 21.5 +74.3
-  - '132 .8  dBw.

So our carrier to noise ratio is simply
the difference in dB between our carrier
power and our noise power al the re
ceiver ( i .e LNA) input, or:

- 1 1 9 . 6  -  ( 1 3 2 . 8 )
-  13 .2  dB.

Assuming our  demodu la to r  (TVRO
receiver) has i ts FM threshold at a C/N
of  10  dB th is  t inds  us  3 .2  dB ' in  the

dBl) and situated on the 33 dBw EIRP
contour, with a range distanco of 40,900
km (this corresponds to being some
distance from the sub-satel l i te point
and an elevation angle of onlY 7
degrees), we arrive at a signal input to
the LNA of:

3 3 - 1 9 6 . 6 + 4 4
= -  119.6  dBw.

ln order to work out what carrier'te
nolse ratio we can expect we must now
consider sources of noise at our re-
ceiver input. In a given bandwidth (B)
noise power can conveniently be ex-
pressed as the absolute temperature
(T) in degrees Kelvin (K). For our noise
oower reference we assume a resistive

impedance matched to the equipment
wi th

Pp = kTB
and k is Boltzmann's constant (-228.6
dB/'K Hz). The antenna itself wil l have
a noise temperature (TA) which is a
f  unct ion of  i ts  aper ture,  e levat ion
angle, side lobe pattern and the part ol
the sky 'seen'wi th in the beam (width) .
This could vary from perhaps 50'K at 5
deg rees  e leva t i on  (w i t h  t he 'ho t '
ground close to the main antenna lobe)
to 20'K above 60 degrees elevation
(see dlagram 'l). However for most
app l i ca t i ons  and  s i t es  t he  s ing le
largest contributor of noise is the LNA.
This segment of the terminal wil l have
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DIAGRAM ONE
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Designed especially for the Cable TV Industry:
The TS2515T is a multi-purpose unit that mounts
on any r/z ton or larger van or pickup and offers
as standard features
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reach,

o35O buc|rct ratlng'
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c lear 'on  the  downl ink  (13 .2  dB C/N _
10.0 dB threshold), in the absence of
terrestrial interference. This is a healthy
marg in  on  a  sa te l l i te  c i rcu i t  and w i th  an
experimental terminal we can afford to
lose 3 dB (of that margin) performance
by designing our system around a
smaller aperture dish or a less exoen-
sive ( i .e. higher noise temperature) LNA.

A useful f igure of merit  for judging
the sensit ivi ty of a satel l i te receive
terminal is i ts G/T (pronounced ,,G over
T').  GrT is the antenna gain ( in dBi) less
the system noise temperature (dB.K). In
lhe example given:

GIT = 44 - 21.5
= 22 .5dBl 'K .

Just for comparison an lntelsat specif i-
cation 'A' earth stat ion must achieve a
Gff of 40.7 dB/"K.
G/T Trade Offs

To explore the options open to us
on the RF side, assume now that we
accept working at a C/N of 10 dB which,
w i th  most  rece ivers ,  w i l l  a l low no
margin for deteriorat ion from whatever
cause. l f  the other parameters in our
example remain the same. the G/T re-
quired of the system (for a 10 dB C/N)
fa l l s  to  19 .3  dB/ .K .  C lear ly  th is  f igure
could be achieved with a wide range of
related values of G and T. For instance
wilh an 11 meter dish such as at CCOS'78 fo r  the  up l ink  and w i th  an  LNA o f
32 .1  dB 'K no ise  tempera ture  ( tha t  i s
1 ,600 K,  a  no ise  f  igure  o f  8  dB! )  cou ld
be used, or, i f  we had access to a 77.K
paramelr ic LNA, i t  could be teamed
with a 10 foot dish antenna and del iver
the  same C/N,  a l l  o ther  th ings  be ing
eouat .

ETEVATION ANGTE

DIFFERENCE IN TONGITUDT BETWEEN
GROUND STATION AND SATETTITE

DIAGRAM THREE

TRUNK-QUALITY
LINE EXTENDERS

Vercatlle - 16,26,3O or 40 dB maxtnum
galn wlth nanual, thernal and automatlc
lcvel controt optlono
Performance - Inter.otage controlo for
beot olgnal to noloe - ldeal for tnrnk appll-
catlon In omall oyotemo

Quallty - htgheot llne-extender qualtty In
the lnduot4r wlth low dlotortlon hybrldo
for 5O-3OO MHz operatlon
Expandable - butlt-tn oub band filters
for optlonal 5-30 MHz reveroe ampllller
operatlon
Convenlent - 3O or 6O VAC operatlon
Sewlce - hlgh qualtty product backed by
Garndian and U.S. @roadband Fnglneqfug,
Jupltcr, Fl.) oervlce depotc.

TRIPLE CROWN
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'd Write or call: 42 Racine Road, Rexdale, Ontario MgW 223
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In  fac t  our  chosen (example)  sys tem
is rather pessimist ic for most locai ions
in  the  main land USA (cont inenta l  U .S.
or CONUS); an average midwestern site
experiences around 0.6 dB less path
loss  ( ' spread loss ' )  than our  example
and a  3-4  dB h igher  E IRP.  Cons ider ing
tha t  3  dB imp l ies  a  fac to r  o f  two
change in  sys tem no ise  tempera ture ,
or antenna area, i t  can be seen that the
more fortunate among us could get by at
o r  jus t  above th resho ld  w i th  say  a  10
foot dish and a 300 K LNA. Table 1
summar izes  these t rade-o f fs  fo r  a
'wors t -case '  s i tua t ion  and Tab le  2  fo r  a
typical central USA location; for popu-
la r  an lenna s izes .  The gaps  in  Tab le  1
ind ica te  a  case where  an tenna no ise  i t -
self  is higher lhan lhe required system
n o i s e  t e m p e r a t u r e ;  n o  a m o u n t  o f
i m p r o v e m e n l  i n  L N A  p e r f o r m a n c e
wou ld  enab le  the  des i red  C/N to  be
obta ined.

Perf ormance Trade-Olf s
Now, so far we have made certain

assumpt ions  about  our  rece iver 's  per -
fo rmance.  The FM th resho ld  o f  the
demodu la to r  we took  to  be  10  dB.  We
can unders tand jus t  what  th is  means i f
we look  a t  a  p lo t  o f  demodu la ted  v ideo
s igna l - to -no ise  ra t io ,  CCIR we igh ted ,
against lF carr ier-to-noise rat io. Diagram
2 here  shows a  convent iona l  FM de-
modu la to r  th resho ld  vs  v ideo S/N.

As is  we l l  known,  above th resho ld
the  v ideo S/N improves  l inear i l y  w i th
C/N,  and a t  the  same ra te ;  i .e .  f  o r  each 1
dB increase in  C/N,  S /N a lso  inc reases
by  1  dB.  The ac tua l  va lues  are  re la ted
by  the  FM improvement  fac to r  (a  sub-
jec t  to  be  d iscussed in  th is  co lumn fo r
December). Threshold is defined as the
C/N value ai which signal- lcnoise rat io
has departed by 1 dB from this l inear
relat ionship. l f  we observe the demodu-
lated video as C/N is reduced below
thresho ld ,  we see the  amount  o f  no ise
on the  p ic tu re  beg in  to  inc rease more
rapidly, and also that the quali ty of the
n o i s e  c h a n g e s .  l m p u l s e  n o i s e  p r e -
dominates  over  the  genera l  leve l  o f
' snow' ,  showing wh i te  impu lses  in  dark
areas and black impulses in l ight areas,
g iv ing  r i se  to  the  descr ip t ion  ' spark l ies ' .

Another  e f fec t  beg ins  to  show:  no ise
on black level affects the operal ion of the
l ine clamp incorporated to remove ihe
energy dispersal waveform. This results
in adjacent l ines being clamped to di l-
fe ren t  leve ls  g iv ing  r i se  to  f l i cker ing
l ight or dark horizontal l ines or bands
across  the  p ic tu re .  Th is  w i l l  occur  some
3 or 4 dB below threshold, but since pre-
c lamp s igna l - to -no ise  ra t io  w i l l  a l ready
have fa l len  to  a round 30  dB in  the  v ideo
band there  is  no  poss ib i l i t y  o f  the  v ideo
be ing  (commerc ia l l y )  useab le  so  fa r
be low th resho ld .

DIFFERENCE IN LONGITUDE BETWEEN
GROUND STATION AND SATELTITE

DIAGRAM FOUR

Though we cannot  opera te  much
be low th resho ld ,  there  are  ways  o f
ex tend ing  the  l inear  por t ion  o f  d iagram
2 to  lower  va lues  o f  car r ie r /no ise  ra t io .
These techn iques  o f  ' th resho ld  ex ten-
s ion '  genera l l y  work  by  reduc ing  the
instantaneous noise bandwidth of the
d e m o d u l a t o r  w h i l e  t r a c k i n g  t h e  F M
signa l  w i th in  the  fu l l  channe l  band-
wid th  o f  36  MHz,  o r  such res t r i c t ion
(say to 27 MHz) as is consistent with
adequate  d is to r t ion  per fo rmance.  (We
sha l l  have more  to  say  nex t  month  on
t h e  b a n d w i d t h  r e q u i r e d  f o r  t r a n s -
miss ion  o f  an  FM TV s igna l . )  Most
t h r e s h o l d  e x t e n s i o n  d e m o d u l a t o r s
employ a phase locked loop, either to
p e r f o r m  t h e  a c t u a l  d e m o d u l a t i o n
process, or to sweep a tracking f i l ter
across  the  channe l  bandwid th  a t  lF
pr io r  to  demodu la t ion ,  o r  to  reduce the
dev ia t ion  o f  lhe  s igna l  a t  lF  by  t rack ing
the  second convers ion  loca l  osc i l la to r
f r e q u e n c y  i n  s y n c h r o n i s m  w i t h  t h e
baseband v ideo s igna l .

The other possibi l i ty open is to com-
promise the quali ty of the demodulated
s igna l  bv  reduc ing  the  lF  bandwid th

befow the 27 MHz (or so) necessary to
recover  CATV-or  b roadcas t -qua l i t y
v ideo.  As  no ted  las t  month ,  the  ga in  in
car r ie r /no ise  ra t io  i s  o f ten  wor th  the
loss  o f  p ic tu re  qua l i t y  (usua l ly  f i r s t
observed w i th  the  appearance o f  in -
b a n d  i n t e r m o d u l a t i o n  p r o d u c t s  a n d
c h r o m e  l i n e a r i t y  d e g r a d a t i o n ,  i . e .
d i f fe ren t ia l  ga in  and phase d is to r t ions)
up  to  a  po in t .  .  .  In  December  CATJ we
sha l l  exp lo re  bandwid th  op t im isa t ion
in  g rea ter  depth .

AZIMUTH AND ELEVATION ANGLES TO
A GEOSTATIONARY SATELLITE

As promised las t  month ,  d iagrams 3
and 4 provide the necessary data to aim
an earth terminal antenna to within 1
degree of a target satel l i te (near enough
to  peak  the  an tenna on  s igna l ) ,  knowing
the  sa te l l i te  long i tude and the  ear th
c o o r d i n a t e s  o f  t h e  t e r m i n a l .  T h e s e
computer -p roduced curves  e l im ina te
the  need fo r  t r igonomet r ic  ca lcu la t ions ,
and are  most  conven ien t  fo r  those w i th
a z l e l  o r  i n a c c u r a t e l y  a l i g n e d  p o l a r
mounts ,  who w ish  to  ' sa te l l i te -hop '

a long the  geos ta t ionary  o rb i t .

tr
U

CATJ SATELLITE MAGAZINE SCHEDULE

November  16 th  (12  noon eas tern ,  t ransponder  24 \ :Par l  one o f  "V is i t  To  RCA Vernon Va l ley" ,  a  tour  o f  the  up l ink  fac i l i t y  and
d iscuss ion  o f  how the  RCA b i rds  a re ' f  lown ' ;  fea tur ing  J .  Duke Brown as  modera tor .  A lso ,  a  look  a t  the  SHOWTIME produc t ion
faci l i t ies at Vernon Valley with RCA Americom Services Linda Sample. This program wil l  repeat on Thursday, November 30th.
(Thanksgiving day, the 24th of November is a'vacation date'.)

December 7th (12 noon eastern, transponder 24): Part two of the "RCA Vernon Valley Visit" with RGA explanations of recent
b i rd  p rob lems,  d iscuss ions  o f  how RCA is  expand ing  to  accommodate  add i t iona l  CATV serv ice  s igna ls .  Th is  segment  exp la ins
the infamous June 21st signal outage and discusses solar panel problems with the RCA SATCOM bird (F2).

Note: Scheduling on transponder24 is on an as-avai lable basis; in the event that transponder 24is otherwise occupied at that
t ime, the program wil l  be f ed on transponder 20.
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November Stats

A gradua l ,  perhaps  seasona l  t rend
suggests  tha t  the  'b ig  summer  o f  '78 '  i s
about  over  fo r  the  TVRO supp l ie rs  and
the  FCC's  l i cense process ing  s ta f f .
V i r tua l l y  a l l  measurement  a reas  ind i -
ca te  a  d ip  f  rom pr io r  month  h ighs .  Th is ,
coup led  w i th  the  ear ly -warn ing  ind ica-
t i o n  c o n c e r n i n g  T V R O  s i t e s  b e i n g  s u b -
mi t ted  fo r  f  requency  coord ina t ion  (see
separa te  repor t  here)  may we l l  po in t  to
cab le  te lev is ion  sys tems as  users  o f
new TVRO termina ls  head ing  down the
back  s ide  o f  the  growth  cyc le .

E q u i p m e n t  s h i p m e n t s  c o n t i n u e d
through mid-October  to  be  on  the  s low
s ide  a l though lhere  are  sca i le red  ind i -
c a t i o n s  e q u i p m e n t  s h i p m e n t s  w i l l
beg in  to  ca tch  up  to  demand in  a t  leas t
s o m e  a r e a s  d u r i n g  N o v e m b e r  a n d
D e c e m b e r .  R e c e i v e r s ,  i n  p a r t t c u l a r ,
w e r e  j u s t  s t a r t i n g  t o  l o o k  b e t t e r
a l though th is  may be  a  shor t  l i ved
phenomenon as new services take to the
b i rd  'enmasse '  on  or  a round Januarv
f i rs t  (see  separa te  repor t  here) .

T h e  t h r e e  t o p  l e a d e r s  i n  s i g n a l
s o u r c e s  m e n t i o n e d  b y  a p p l i c a n t s
( C B N ,  H B O  a n d  W T C G )  c o n t i n u e  t o
dominate  the  f  ie ld  a l lhough there  was
a  s h i f t  i n  t h e  l e a d e r s h i p  p o s i t i o n  d u r i n g
the  mos l  recent  comple te  measure-

ment  month  (Septembe0 w i th  HBO the
cur ren t  leader .  Other  than the  f i ve
' b a r o m e t e r '  s i g n a l  s o u r c e s  d e t a i l e d
here  month ly  KTVU (San Franc isco /
Oak land)  and Fanfare  were  reques ted
tw ice  each and WGN once.  Keep in

mrnd however  tha t  the  FCC does no t
r e q u i r e  t h e  T V R O  a p p l i c a n t  t o  l i s t  a l l  o f
t h e  s a t e l l i t e  s i g n a l s  i t  i n t e n d s  t o  u t i l i z e ;
on ly  a  s ing le  serv ice  source  need be
l i s t e d  f o r  t h e  p u r p o s e  o f  e s t a b l i s h i n g' e l i g i b i l i t y '  f o r  a  l i c e n s e  i n  t h e  s e r v i c e .

'is
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NOVEMBER I978 REVISED TRANSPONDER USE CHART
With  recent  changes in  l ransponder  load ing  fo r  bo th  WES-
TAR and SATCOM (F l )  b i rds ,  the  char t  appear ing  on  pages
28 and 29  fo r  the  September  CATJ must  be  rev ised.  There
are  two pr imary  reasons  fo r  th is  updat ing :  (1 )  WESTAR I
and l l  a re  re f in ing  the i r  t ransponder  load ing  fo r  the  nex t
s ix  month  per iod  wh i le  Western  Un ion  prepares  to  launch

WESTAR | (99.0 W)
Trans. Service /  User

1  -  -  -  occas iona l  v ideo ( load shedd ing)
2  -  -  -  occas iona l  v ideo,  WU sys tem tes t ing
3 - - -  A M S A T t r a f f i c
4 - - -  S C P C ( W e s t e r n  U n i o n )
5 - - -  A M S A T t r a f f i c
6 - - -  o c c a s i o n a l v i d e o
7 - - -  A M S A T t r a f f i c
B - - -  P B S v i d e o
I - - -  P B S v i d e o

10 -  -  -  WU tes t ing ,  occ .  v ideo ( load shedd ing)
1 1 - - -  P B S v i d e o
12 -  -  -  occ .  v ideo,  PBS 'ho t  s tandby  v ideo '

WESTAR I I  (  128.5  W)
Trans. Service /  User

1  -  -  -  occas iona l  v ideo ( load shedd ing)
2  -  -  -  G lenwood (N.J . )  message t ra f  f  i c
3 - - -  S e a t t l e /  P h o e n i x  m e s s a g e t r a f f i c
4 -  -  -  occasional v ideo (often Chicago)
5  -  -  -  G lenwood (N.J . )message t ra f f  i c
6  -  -  -  Sky  Va l ley  (S .F . )  message t ra f  f  i c
7  -  -  -  S IN v ideo,  occas iona l  v ideo
8 - -  -  Cedar Hi l l  (Tx.)  message traff  ic
9  -  -  -  S tee le  Va l ley  (LA)  message t ra f f  i c

10  -  -  -  A t lan ta  (a rea)message t ra f f  i c
11  -  -  -  Lake Geneva (Ch icago)  message t ra f f  i c
12  -  -  -  occas iona l  v ideo ( load shedd ing)

WESTAR l l l ;  and ,  (2 )  RCA common car r ie r  cus tomers
the  CATV-ded ica ted  b i rd  (F l )  have recent ly  inc reased
a fac to r  o f  s ix  w i th  v i r tua l l y  a l l  o f  the  new cus tomers
tend ing  to  inaugera te  serv ice  on  or  p r io r  to  the  1s t
January  (1979) .

SATCOM Ft  (  135.0 W)
Trans. Service / User

1 -  - -  Southern  Sat .  Sys .  (p robab ly  KTVU) ,  HTN
(af te r .1 -1-79)

2 . . -  P T L
3 - - -  U n i t e d V i d e o ( W c N )
4 - - -  n o t  i n  s e r v i c e
5  -  -  -  Warner  S tar  Channe l  (p robab ly  west )
6 - - -  W T C G
7 -  -  -  ESP (New Eng land reg iona l )
B . - -  C B N
9 - -  -  Madison Square Garden, C-SPAN

. 1 0 - - -  S H O W T I M E ( w e s t )
11  -  -  -  Warner  S tar  Channe l  (p robab ly  eas t )
1 2 - - -  S H O W T I M E ( e a s t )
13  -  -  -  Southern  Sat .  Sys .  (p robab ly  WGN)
1 4 - - -  T r i n i t y ( K T B N )
1 5 - - -  R C A  m e s s a g e  t r a f f  i c
1 6 - - -  F a n f a r e
1 7  - - -  R C A  m e s s a g e t r a f f i c
1B -  -  -  Reuters  news serv ice  (HTN unt i l  1 -1 -79)
1 9 - -  -  R C A  m e s s a g e  t r a f f  i c
20  -  -  -  TCS,  occ .  v ideo,  HBO 'spare '

21  -  -  -  RCA message t ra f f  i c
2 2 - - -  H B O ( w e s t )
23  -  - -  HBO fami ly  v iewing  second serv ice  leve l
2 4 - - -  H B O ( e a s t )
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CATV TVRO STATISTICS-NOV. 1978
Applical ions Fi led/FCC

1 )  1 1  m e t e r
2)  10  meter
3)  6  meter
4)  5  meter
5)  4 .5  meter
Tota l  Apps
Cost  Max.
C o s t  M i n .
Avg. Cost
Channe ls  Requested
Average Channe ls
Request ing  WTCG
Request ing  CBN
Request ing  HBO
Request ing  MSGE
Request ing  SHOWTIME
Avg. Cost Per Channel
TvRO's Licensed/FCC

Notes :  ' -may no  longer  be  va l id  measurement  s t i ck  due to  method app l ican ts
now f i le  w i th  FCC.  Data  compi led  f rom FCC sources ,  advancesaheadone
month  w i th  each issue o f  CATJ.

July 1 978
0
1

1 2
36
24
73

$87,412
$19,900
$35,.686

237
3.25

43
29
48
1 2
1 1

$10,980
61

Aug 1978
0
0
o

41
21
68

$62,000
$12,600
s34,424

214
3 .15

44
42
36
1 9
1 0

$10,928
1 1 8

Sept. 1 978
0
'I

5
42
1 9
67

$109,000
$12,600
$34,662

136
2.06

35
35
44
1 3
5

$1 6 ,826t
73

Join us at 12 noon Eastern on
RCA SATCOM F1 as we co-
sponsor  the  cab le  te lev is ion
indus t ry 's  week ly 'V ideo
Magaz ine ' .  The RCA announced
transponder is 24 and the dates
are November 16 and 30th (note:
should we be pre-empted on
t ransoonder  24 .  look  fo r  us  on
either 22or 20.1

ln  the  November  16  and 30 th
shows the CATJ Satel l i te
Magazine takes you on a tour of
the famous RCA Vernon ValleY
up l ink  fac i l i t y ;  a  fasc ina t ing  v is i t
to the place where i t  al l  haPPens.
RCA's  Arch ie  Mi l le r  exP la ins  how
SATCOM is f  lown and control led,
mon i to red  and main ta ined.

Add i t iona l l y ,  RCA's  L inda SamPle
conducts  us  on  a  tour  o f  the  v ideo
oroduc t ion  center  a t  Vernon
Val ley  where  SHOWTIME and
other video productions are
brought  together  fo r  sa te l l i te
a i r i n g .

Then on December 7th and 1 4th
catch CATJ Editor Bob Cooperas
he p ins  down RCA peop le  on  the
now famous June 21s t  s igna l
'ou tage ' ,  and the  rumors  about  the
health ot F1. A very f rank, and we
be l ieve  honest  d iscuss ion  o f  ius t
what problems there are with
SATCOM birds.

Make i t  a point on ThursdaYs at
12  noon eas tern  to ' tune- in ' the
wor ld 's  f  i r s t  sa te l l i te  d is t r ibu ted
weekly al l  industry news ancl
feature show. ProudlY co-
sponsored by the folks at SSS!

Come By And See Us At The
Western Cable Convention

RCA's Revenge I Part Two

In  our  Coop 's  Cab le  Co lumn fo r
October CATJ reported that RCA had
establ ished a date late in September as
a 'cu t  o f  f  da te '  by  wh ich  new app l ican ts
fo r  sa te l l i te  t ransponder  t ime were
requ i red  to  have the i r 'bes t  o f fe rs '  in to
the RCA off ice.

Our  bes t  'guess- t imate '  o f  who
wou ld  end up  w i th  the  add i t iona l  t rans-

ponders  missed s l igh t ly .  Here  is  what
happened. RCA found i t  had more
'ser ious  app l ican ts '  fo r  t ransponders
than t ransponders .  Fur thermore  i t
found i t  was going to have to delay
unt i l  la te  summer  o f  1979 c lear ing  'a l l '

of the F1 transponders for CATV use;
at least four would remain separate
from CATV (for RCA message traff ic)

F
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T h eC  R T Y  F i l t e r
Have l lone i t

GHRMPI ( | l {S
f l qa i n l

-Y-

R1{D  TWI I {ST h e " t n r D - B

if I D B A ll D PA SS (+3 4 3t t- 12ohs6l
Passes 12O-1 56 mhz wi th 50db
Suppression o-108/175-3oo

M I D BA N DsIo r (#ll go s -rzolrso)
Suppresses 12O-156mhz wi th 5Odb
Passes o-1o8/175-3oo

G e n e r a l  R e p r e s e n t a t i v e  F o r  E u r o p e :

C a t e c  A G  L u z e r n / S w i t z e r l a n d ,
H a b s b u r g e r s t r  2 2 .
T e l . o 4 0 - 4 1 - 7 5 - 5 0  T e l e x  T E L F I  7 8 1 - 6 8

0f  course we dogg!1911 th ings, too-  [ ike:
C ha n n e I D rop pe rs. Ba n d pa ss ( U H t/U ll f ). ll i - Q Tra p s ( V H t/U I t )
l l  i / t o  Pass .  Co '  Channe l  E  I  i  m  i  n i t o r s .  Sound  Reduce rs

TT\/4 rcROwAvE

il 
-iFU:l,aNY 

,Nc
Got  a  t ough  p rob lem?  t l eed  Ac t i on?  Ca l l  E i l l  Za lac

N Y S  C a l l  C o l l e c t :  l - 3 1 5 - 4 3 7 - 3 9 5 3

other  s ta tes  To i l  F ree :  l -800-448-16666743 XINNE STREET, EAST SYRACUSE, NEW YORK 13057

44



unt i l  add i t iona l  g round rece ive  te rmina l
equ ipment  cou ld  be  eng ineered and
instal led at RCA owned receive termi-
nals. This meant that transponders 15,
17 ,  19  and 2 ' l  (a l l  on  the  ver t i ca l  s ide)
wou ld  be  kept  'ou t  o f  the  runn ing '  fo r  8 -'10  months  t ime.

When the  'b ids '  were  ooened RCA
determined (based upon b id -w i l l i ng-
ness to start new services and/or pay-
ments to RCA at the earl iest possible
date)  tha t  the  fo l low ing  new common
carrier services wil l  get the balance of

the presently avai lable transponders:
1 -Southern  Sate l l i te  Sys tems ( fo r

KTVU when approved)
3-Un i ted  V ideo ( fo r  WGN when

approved)
5-Warner Star Channel ( ' )
7 - ' E S P '  ( N e w  E n g l a n d  r e g i o n a l

service)
11-Warner  S tar  Channe l
13-Southern  Sate l l i te  Sys tems ( fo r

WGN when approved)
18-Reuters (new format slow scan

news service)

23-HBO ( leve l  two,  fami ly  en ter ta in -
ment)

' -So  what  happened to  VTSTAR?
This  serv ice  began tes t ing  on  t rans-
ponder  5  dur ing  September ,  ma in-
ta ined i t s  announced ' tes t  schedu le '
th rough the  end o f  September .  How-
ever, when the bids were opened and
t ransponders  ass igned VISTAR (wh ich
had been schedu led  to  beg in  regu la r ,
da i l y ,  ten  hour  serv ice  on  October  1s t )
was no t  among the  'w inners ' .  Ap-

FOR SALE:
4-6 foot CARS Microwave Dishes &

Feeds (Andrews)
4-D ish  Mounts  fo r  36"  face  tower
2-3 f t .  sec t ions  o f  12  GHz f lex  wave-

gu ide
1-100 ft .  Starguyed Tower, 36" face
1-30 + 4 Case-Davis Trencher,

with Backhoe, Dozer Blade, Boring
Uni t  and Bor ing  Rods,  w i th  Tandem
Axle Trai ler. Call  913.226-7553. Best
offer.

For  Sa le :  Jer ro ld  DPM St r ip  Ampl i f ie r
fo r  the  fo l low ing  channe ls :  4 ,  5 ,  6 ,  7 ,  g ,
11 ,  13 .  A lso  have two RPS300N Jer ro lC
Power Supplies for these str ips. Ad-
d i t iona l l y  have Jer ro ld  450 U Xta l  Con
t ro l led  Osc i l la to r  w i th  4534 UHF Cav i t l
C o n v e r t e r  H e a d  f o r  t h e  f o l l o w i n i
Convers ions :  Ch.  18  to  8 .  Ch.  21  to  6 .
Ch.  33  to  10 .  Contac t  John Nowak,
Be l la i re  Te le  Cab le  Co.  Phone (614)
676-791 1.

WANTED: A Ghief Technician for a small
cable television system in Tioga, North
D a k o t a .  W e  a r e  w i l l i n g  t o  p r o v i d e !
training. Salary from $950 to 91,150 per
month .  Exce l len t  work ing  cond i t ions .
Contact: Chris Carlson

Box 26
Tioga, ND 58852
(701 ) 664-2691

CHIEF TECHNICIAN_MANAGER

S m a l l  c o n t i g u o u s  s y s t e m s  w i t h
2600 total subscribers in lovely area in
Southern  Oh io  requ i re  a  combina t ion
manager -ch ie f  techn ic ian .  Low cos t .o f .
l i v ing  area .  Must  be  ou tgo ing  and an
ach iever .  Good benef  i t s .  Sa la ry  $11,000
to  $14,000 depend ing  on  background.
Send resume in  conf idence to  Dave
Keefe, National Cable Communications
Corpora t ion ,  23  Bened ic t  P lace ,  Green-
w i c h ,  C o n n e c t i c u t  0 6 8 3 0 ,  o r  p h o n e
203-661 -1 1 66.

MANAGEMENT POSITION
A cha l leng ing  management  pos i t ion
is  now ava i lab le  w i th  an  es tab l i shed
consu l t ing  f i rm.  We are  look ing  fo r  a
person w i th  in -depth ,  hands-on cab le
sys tem opera t ions  and admin is t ra t i ve
experience who is curreni ly employed
by one o f  the  top  50  MSO's .  Sa la ry
commensura te  w i th  exper ience.  Gener .
o u s  f r i n g e  b e n e f i t s .  A l l  r e o l i e s  w i l l
be  he ld  in  s t r i c t  con f idence.  p lease
s u b m i t  d e t a i l e d  r e s u m e  t o :  C A T J ,
Box '10978.
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Chief Technician Wanted
Chie f  Techn ic ian  capab le  o f  assuming
complete technical and supervisory
respons ib i l i t i es  in  a  sys tem wi th  over
700 miles of plant. FCC l icense desir-
able, salary dependent on experience.
Send resume to Teleoromoter Cable
TV, P.O. Box 2907, West Patm Beach,
F1a.33402.  A t tn :  R ick  Sche l le r .

Young,  g rowing  MSO wishes  to  h i re
experienced manager for system in
North Carol ina. Construction and mar-
keting background preferred. For more
information, cal l  Gi l  Clark at (616-347-
4352)

Need "Milk-Cows" of various values.
Contact  Curt is  Turner ,  Jr . -Murf rees.
boro TV Cable Co. Murfreesboro, Ark.
71958-Phone 285-2451.

TECHNICIAN

Smal l  sys tem opera tor  seeks  ind iv i -
dua l  qua l i f ied  in  sys tem main tenance
ancj construction to supervise instal lers
in several small  systems.

Cablevision Systems, Inc.
326 E. Evans
Semino le ,  OK 74868
1405],382-2878

ffjj
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CLASSY.CAT advert ising is handled as
a no.charge membership service of and
by CAT{: The

1) A4t member

Ns pay regular dues
a rRonth ly  basis ;  As-

CATV SYSTEM FOREMAN
TK Cab lev is ion ,  an  es tab l i shed th ree

sys tem opera t ion  in  Br i t i sh  Co lumbia 's
Pacif ic Northwest, requires an experi-
enced malure  ind iv idua l  to  assume the
r e s p o n s i b i l i t i e s  o f  w o r k i n g  s u p e r -
visor in the Prince Rupert operation.
The pos i t ion  o f fe rs  the  cha l lenge o f
des ign ,  ins ta l la t ion ,  and main tenance
of  the  sys tem p lus  t ra in ing  and super -
v is ion  o f  jun io r  personne l  in  a l l  as -
pects of CATV. Attract ive salary and
benef i ts are avai lable f or the r ight
person.

Pr ince  Ruper t  i s  a  g rowing  c i ty  o f
16,000 located on the scenic B.C. Coast.
Th is  c i ty  o f fe rs  two malor  shopp ing
mal ls ,  good d in ing  and en ter ta inment
faci l i t ies, and excel lent recreational
oppor tun i t ies  inc lude f i sh ing ,  boat ing ,
sk i ing ,  squash,  tenn is ,  hockey  and
more .  l f  th is  sounds l i ke  the  cha l lenge
you've been wait ing for please contact:

Dav id  Ca in ,
Opera t ions  Manager ,
TK Cab lev is ion ,
Terrace, B.C.
V8G 1S4

Systems Techs !  Open ings  are  now
a v a i l a b l e  f o r  q u a l i f i e d  t e c h n i c i a n s .
Must  be  ab le  to  hand le  rou t ine  ser -
v ice  ca l l s .  Sys tem loca ted  in  the  sunny
southwest .  Send qua l i f i ca t ions  and
references and include f inancial require-
ments  to :  Ch ie f  Eng ineer

P.O. Box 2001 1
El Paso, TX 79901

SYSTEM TECHNICIANS

S o u t h e a s t  M i c h i g a n  s y s t e m  n e e d s
t e c h n i c i a n s  w i t h  c o n s t r u c t i o n  a n d
f  i re  up  exper ience.
Send resume or  ca l l :
S ix  S tar  Cab lev is ion  313-481-0510
9 South  Adams
P.O. Box 506
Yps i lan t i ,  M ich igan 48197

SYSTEM TECHNICIANS
Midwest Area ( l l l .  & lowa)

Southern Area (Tex. & Miss.)
C a p a b l e ,  s e l f - m o t i v a t e d ,  e x p e r i -

enced technicians seeking advance-
ment  and oppor tun i t ies  fo r  fu r ther
training. Three years experience or a
technical background with an eager-
ness to learn acceotable.

Send resumes in conf idence to:
Employment Manager
Warner Cable Coro.
75 Rockefel ler Plaza
New York ,  NY 10019

An Equa l  Oppor tun i ty  Employer  M/F
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p a r e n t l y  w h a t  h a p p e n e d  w a s  t h i s .
VISTAR and RCA differed as to the
in te rpre ta t ion  o f  the  RCA cont rac t  fo r
t ransponder  serv ice .  RCA ins is ted  tha t
VISTAR had the  r igh t  to  cance l  serv ice
and pay  approx imate ly  $185,000 as  a
cance l la t ion  pena l ty  on ly  a f te r  two
years had elapsed on the contract.
V ISTAR main ta ined tha t  they  cou ld
cance l  a t  any t ime,  be fore  the  two years
were  up .  When they  cou ld  no t  work  ou t
tha t  'de ta i l 'V ISTAR was le f t  ou t  o f  the
runn ing .  V ISTAR fo lks  have been look-
ing  fo r  a l te rna te  ways  to  ge t  back  on to
the  b i rd  and there  is  the  poss ib i l i t y  tha t

they  may sub- le t  t ransponder  20  t ime
f rom HBO (HBO main ta ins  t ransponder
twenty as a standby transponder).

Not  everyone was 'p leased 'w i th  the
channe l  ass ignment ;  p r imar i l y  because
of  the  way t ransponder  18  f ina l l y  was
ass igned.  Southern  Sate l l i te  Sys tems '
Ed Taylor has for more than a year been
count ing  on  hav ing  t ransponder  18  fo r
KTVU. No formal contract was ever
s igned w i th  RCA (pr imar i l y  because
when you sign a contract you start
pay ing  money immedia te ly )  bu t  Tay lo r
fe l t  ' comfor tab le '  (he  sa id )  w i th  the
' u n d e r s l a n d i n g ' h e  h a d  w i t h  R C A .

When the  new t ransponder  ass ign-
ments  were  re leased SSS los t  18  to
Reuters  wh ich  p lans  a  new fo rmat  s low
scan video news service there.

A l l  o f  the  new 'ass ignees '  began
pay ing  t ransponder  ren t  fo r  the i r  new
transponders as of October f irst.  This
means that from $40 to $60,000 per
month  is  now go ing  to  RCA fo r  these
add i t iona l  t ransponders ,  f rom wou ld-
be users who to date have not begun to
use the  t ransponders .  Southern  Sate l -
l i t e ' s  t r a n s p o n d e r s  l  a n d ' 1 3 ,  a n d
Uni ted  V ideo 's  t ransponder  3  cannot
beg in  serv ice  un t i l  the  FCC ac ts  on

I n  recogn i t i on  o f  t he  un t i r i ng  suppo r t  g i ven  to  t he
nat ion 's  CATV operators,  and thei r  never-ending quest
fo r  advancemen t  o f  t he  CATV a r t ,  t he  COMMUNITY ANTENNA TE tEV IS ION ASSOCIA-
TION 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 MEMBER
S T A T U S  i n  C A T A . l N C .

F

(,

Att, lNCC., CCCCCATV C0MIVIUNICAII0NS DlV, P 0. Box 552. Lansdale. PA 19446, (Ml, 52)215-822-2929
AmeriCom Satel l i te Network, Inc , 6350 LBJ Freeway, Suite 148, Dallas, TX (S4) 214-341-4502
Anirter-Pruzan, Inc., P.0 Box 88758, Tukwila Branch, Seatt le, WA. 98188 (01) 206-251-6760
Aoolied Data Research, Inc.. Route 206 Center CN-8, Princeton, NJ 08540 (M9) 609-921-8550
Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA 95051 (M8) 408*249-0700
Belden Corp., Electronic Division, P.0 Box 1327. Richmond, lN 47374 (M3) 317-966-6661
BESI0N ELECIR0NICS, lNC , 903 South Kansas Ave., 0lathe, KS 66061 (M9 Characler Genentors) 913-764-764-1900
Bestvision Home Cinema, Inc.. 5540 W. Glendale Ave.. Suite C"106. Glendale, Az. 85301 {S9 Pay.TV programming and marketin$ 602-931-9157
BL0NDER-10NGUt I,AB0RAT0RltS, 0ne Jake Brown Rd.,0ld Bridge, N.J.08857 (Ml, M2, M4, M5, M6, M7) 201-679-4000
BRoADBAND ENGINEERING. lNC., 1525 Cypress Dr.,  Jupiter, FL 33458 (09, replacement pai ls) 1-800-327-6690
Budc0, Incorporated, P.0 Box 4593, Tulsa, 0K 74120 (09 Security & ldenl i f icat ion devices) 918-584-l I  l5
Cable TV Supply Company. I  1505 West Jefferson Blvd.. Culver City, CA 90230 (01, 02, D3, 04, D5, 06, 07, DE, M5, M6) 213-390-8002
CCS HAIFIILD/CATV DlV., 5707 W. Buckeye Rd., Phoenix, A2.85063 (M3) 201-272"3850
C.C0R EIECTR0I{lCS, Inc.,60 Decibel Rd., State College. PA 16801 (Ml, M4, M5, Sl,  52, 58) 814-238-2461
Century l l l  Electronics, Inc., 3880 E. Eagle Drive, Anaheim, CA 92807 (Ml, M3, M4, M5, M7, M8, Sl,  52, SE) 630-3714
C0LLINS C0MMtRCIAtTELEC0MMUNICATI0NS, MP-402-101, Dallas, TX 7520i (M9, Microwave) 214-690-5954
C0Mlvl/SC0PI C0IVPANY, Rt. l ,  Box 199A, Catawba, NC 28609 (M3) 704-241'3142
COMIVIUNICAIIONS EOUITY ASS0CIATES. 651 Lincoln Center. 5401 W. Kennedy Blvd., Tampa, FL 33609 (S3) 813-877'8844
COMPUTER VlDtO SYSTEMS, lNC., Suite E, 6290 McDonough D., Norcross, GA 30093 (M9) 404-449"3800
Comsearch. lnc., 2936 Chain Bridge Rd., 0akton, \A22124 (S8, 59 earth station placement lrequency coordination) 703*281-5550
ComSoncis, Inc., P.0. Box I106, Harrisonburg, VA 22801 (M8, M9, 56, Sg) 703-434-5965
C R C ILICIRONICS, lNC., P.0. Box 855. Waianae, Hl 96792 (M9 Videolape Automation Equipmeni) 808-668-122i
Custom Building Products, Inc., P.0. Box 32231, 0kla. City, 0K 73132, (S9, Underground Eoting Equip.) 405-495-1935
Daniels & Associates, 2930 t. 3rd Ave., Denver, Colo. 80206 (S3, 59 Brokerage) 303-321-7550
DAVCO, l l l0.,  P.0. Box 861. Batesvi l le, AR 72501 (Dl, S1, 52, 58) 501*i93-3816
DF Countryman Co., 1821 University Ave., St. Paul, MN 55104 {01, Sl,  58} 612-645-9153
Durnel l  Engineering, Inc., Hwy. 4 So., Emmetsburg, lowa 50536, (Mg) 712-852-261 I
TAGLE C0lVl.TR0NlCS, lNC., P.0. Box 93, Phoenix, NY 13135 (i49 Pay TV Delilery Systems & Products) 315-695-5406
IALES C0MM. & ANTTNNA StRV , 2904 N.W. 23rd. 0klahoma City, 0K i3107 (D1,2,3,4,5,6,7,51,2,37,8) 405*946"3788
FANFARI TtLiVlSlON, l0 Greenway Plaza, Houston, IX 77046 (S4) 713-960-8731
FARINON ELECTRIC, l69l Bayport,  San Carlos. CA 94070 (M9, 59) 415-592"4120
FERGUS0N COMMUNICAII0NS CORP.. P.0. Drawer 871, Henderson, TX 75652 (S1, 52, 57, 58, 39) 214*854-2405
Gardiner Communications Corp., 2000 S. Post Oak Rd., Suite 1490, Houston, IX 77056 (M9 TVR0 Packages, S1, 52, 58) 7 l3-961-7348
GILBIRT ENCcINtERING C0., P,0. Box 14149. Phoenix, AZ 85063 (M7) 602*272-6871
Heller-0ak Communications Finance Corp., 105 W. Adams St..  Chicago, lL 60603 (S3) 312-621-7661
H0Mt BOX OtFlCE, lNC, 7839 Churchi l l  Way*Suite 133, Box 63. Dallas. TX 75251 (S4) 214-387-8557
HUGHES MICR0WAVI CoMMUlllCATl0l{S PRo0UCTS,3060 W. Lomita Blvd., Torrance, CA 90505 (ltlg) 213-534-2146
Ind. Co. Cable TV lnc., P.0. Box 3799, Batewille, AR 72501 (Dl' Sl, 52' SE) 501-793-5872
International Microwave Corporation, 33 River Road, Cos Cob, CT 06807, (Ml, M4) 203-661-6277
ITT SPACE C0lvlMUNlCAIl0NS, lNC., 69 Spring St.,  Ramsey, NJ 07446 (M9) 20i-825-1600
JERROLD Electronics Corp., P.0. Box 487, Byberry Rd. & PA. Turnpike, Hatboro, PA 19040, (Ml, M2, M4, M5, M6, M7, 03, 08, Sl, 52, 53, 58) 215-574-4800
.|ERRY COf{ll ASS0CIATES, lt{C., P.0 Box 444, Chambersburg, PA 17201 (D3,04, D5,06,07, D8} i17-263"8258
Klungness tlechonic Supply, P.0. Box 547, 107 Kent Street, lron Mountain, Ml 49801 (Dl' llE, 52, SE) 906-774'1755
LARS0N IIECIR0NlCS. 3l I S. Locust St., Denton, TX 76201 {Mg Standby Power) 817-387-0002
LRC Electronics. Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 607-739-3844
Magnavox CATV Division, 133 West Seneca St.,  Manlius, N.Y. 13104 (Ml) 315-682"9105
NtdnOovnf C0RP0RATt0N. P.0. Box 1527.627 Lofstrand La., Rockvi l le. MD 20850. (M9 Satel l i teTl l  Recs') 301-762-8500
MICR0WAVE ASS0CIAIIS. lNC.. 7i7 S. Central txpwv.. Suite 4-C. Richardson, TX 75080 (M9 Microwave Radio Stslemsl 816-891-8895
Microwane Filter Co., 6743 Kinne St., Box 103, E. Syracuse. N.Y. 10357 (M5 Bandpass Filters) 315-437-4529
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pend ing  common car r ie r  app l i ca t ions .
Warner  S tar  Channe l  t ransponders  (5
a n d  1 1 ) w i l l  p o s s i b l y  u t i l i z e  t h e  n e w  E d
Taylor owned and operated Atlanta up-
l ink  when i t  beg ins  serv ice  a t  the  end o f
December .  U l t imate ly  i t  i s  l i ke ly  tha t
W a r n e r  w i l l  b u i l d  i t s  o w n  u p l i n k  a n d
loca te  i t  in  the  Co lumbus,  Oh io  a rea .
ESP and HBO (level two service) are
expec ted  to  beg in  serv ice  around 1
January .  Reuters  a lso  is  ta lk ing  about  a
1 January start date.

The two WGN serv ices  wou ld  o r ig i -
na te  a t  the  Lake Geneva (Wiscons in )
up l ink  s i te  o f  RCA.  KTVU wou ld  o r ig i -
na te  a t  the  San Franc isco  up l ink  s i te
for RCA (at least temporari ly).  These
three  up l inks  cou ld  be  in  serv ice  w i th in
days or weeks of FCC approval. The
pa i r  o f  Warner  up l inks ,  i f  they  or ig ina te
v ia  Southern  Sate l l i te 's  new At lan ta
u p l i n k  t e r m i n a l ,  c a n n o t  b e  u p  u n t i l  a t
leas t  December  27 th .  l f  they  or ig ina te
a t  the  RCA Vernon Va l ley  s i te  ins tead
of  A t lan ta ,  they  ( l i ke  ESP wh ich  is  a lso
expected  to  o r ig ina te  there  a long w i th
Reuters )  w i l l  have to  wa i t  un t i l  m id  to
la te  December  wh i le  RCA upgrades
a n d  e x p a n d s  i t s  u p l i n k  t r a n s m i t t e r
capab i l i t y  a t  the  Vernon Va l ley  s i te .

Because of the recent changes a re-
v ised  t ransponder  use  char t  appears
here  th is  month .

Trend Setter?

For  many-many months  now the
vo lume o f  bus iness  a t  the  na t ion 's
pr inc ipa l  supp l ie rs  o f  sa te l l i te  rece ive
s i te  f requency  coord ina t ion  has  been
runn ing  a long a t  a  combined to ta l  o f
perhaps  120-150 s i tes  per  month .  By
most  es t imates ,  approx imate ly  1 ,500
(CATV) sites have now been processed
in  th is  p re l im inary  app l i ca t ion  area .

Obv ious ly  there  is  a  top  l im i t  as  to
how many CATV te rmina ls  w i l l  eventu-
a l l y  be  bu i l t  fo r  cab le  and an  even
ear l ie r  l im i t  as  to  how many w i l l  be  bu i l t
i n  t h e  f  i r s t ' g o l d  r u s h ' .

Because app l ica t ions  fo r  f requency
coord ina t ion  run  30-120 days  ahead o f
FCC app l ica t ions  fo r  ac tua l  l i cens ing ,
there  is  a  purpose to  be  served in
mon i to r ing  such app l ica t ions  a t  th is
pre l im inary  leve l .  Our  sources  ind ica te
that for whatever reason there has
been a  ra ther  'abrup t '  pu l lup  in  app l i -
ca t ions  rece ived in  recent  weeks  w i th

some sources  ind ica t ing  the  drop  o f f
has been as much as 50%.

Bob Shannon o f  Compucon vo ices
the  op in ion  tha t  the  drop  o f f  may be  a
combina t ion  o f  ' severa l  fac to rs '  inc lud-
ing  normal  seasona l  var ia t ions  ( ins ta l -
la t ion  o f  TVRO te . rmina ls  in  more
nor thern  loca t ions  is  hard ly  w in te r
spor t ) .  For  what  i t  i s  wor th ,  the  curve  is
now s l id ing  the  o ther  way.

Another Religious Transponder?
Fa i th  Center ,  a  re l ig ious  te lev is ion

b r o a d c a s t e r  o p e r a t i n g  t e l e v i s i o n
s ta t ions  WHCT (Har t fo rd ,  Ct .  -  channe l
18), KHOF (San Bernadino/Los Angetes -
channel 30) and KVOF (San Franci-
sco - channel 38) is reportedly eye-
ing  sa te l l i te  d is t r ibu t ion  o f  i t s  p ro-
gramming.  Th is  re l ig ious  broadcas t
group,  headquar te red  in  G lenda le ,
Ca l i fo rn ia ,  has  been th rough some
tough f inanc ia l  t imes recent ly  bu t  i s
apparently now out of the woods and
act ive ly  look ing  fo r  new'a f f i l i a tes ' .
The s ta t ion  recent ly  s igned up  chan-
ne l  66  in  Manassas ,  V i rg in ia  as  a  new'a f f i l i a te ' .  Expec ted  s ta r t  da te  fo r
sa te l l i te  s igna l  de l i very  i s  mid-1979.

MID STATT Communical ion, lnc., P.0. Box 203, Beech Grove, tN 46107 (M0 317*i87.9426
Modern cable Programs Division of Mdern Talking Picture Service, lnc., 2323 New Hyde Park Road, New Hyde park, Ny i 1042 {s4} (516) 437-6300
MSI i tLEVlSl0N, 4i88 South State St..  Satt Lake City, UI 8410/ (M9 Digi lat Video Equip.) 801*262-8475
NORTHERN CATV DtSIRtBUTORS, lNC., 8016 Chatham Dr., Mantius, Ny l : tO+ (Ot): i I*OSZ-ZSIO
OAK INDUSTRIES lNC./CATV DtV., Crystat Lake, tL 60014 (Ml, M9 Converten, 53) 815_459-5000
PR0DELIN, lNC.. 1350 Duane Avenue, Santa Ctara, CA 95050 (M2, M3, M7, SZ) 408-244-4720
Q-BlT Corporation, P.0. Box 2208, Metbourne, FL 32901 (M4) 305-72i-1838
RADI0 MICHANICAI STRUCIURES, lNC., P.0. Box 1277. Kitgore, TX 75662 (M2, M9, 52) Z I4_984"0555
R F SYSTEMS, lNC., P.0. Box 428, St. Ctoud, Ft 32t69, (MZ, M6) 305-892-61 I I
RICHtY DEVTL0PMENT C0RP,, 6920 Metrose, Oktahoma City, 0K 73127 (Ml, M4, M8, 58) 405-495-3953
RMS CATV Division, 50 Antin Ptace, Bronx, NY 10462 (M5, M7) 212*892.1000
Sadelco, Inc., 299 Park Avenue, Weehawken, NJ 0/087 (M8) 201-866"0912
scienti f ic Atlanta Inc., 3845 Pleasantdate Rd., Attanta, GA 30340 (Ml, Mz, M{, ME, sl,  s2, s3, ss) 404-449"2000
SCIENTItIC C0MMUNICAII0NS, lNC., 3425 Kingsley Rd., Garland, TX 75041. (M{ Low i loise & Parametric) 214*271-3685
Showt imeIn ter ta inment . Inc . ,121IAve o f theAmer icas ,NewYork ,NY10036(S4)212-575.5115
Southern Satel l i te Systems, Inc., P.0. Box 45684, Tulsa, 0K 74145 (S9) 9lg-664.4912
Systems Wire and Cable. Inc.. P.0. Box 21007, Phoenix. AZ 85036 (M3) 602*268-g244
TERRA0OM, 9020 Balboa Ave., San Diego, cA 92123 (M9 Microwave Earth stal ions) 714-27g.4100
TEXSCAI{ Corp., 2446 N. Shadeland Ave.. Indianapotis, tN 46219 (M8 Bandpass Fi l iers) 317_357.gtgl
The.Associated Press, 50 Rockefel ler Ptaza, New york, Ny 10020 (S4) 303-g25-6046
Theta-Com CATV, Division of lexscan Corporation, 2960 Grand Avenue, Phoenix, AZ. 85061, (Ml, llf, t5, ll7, M8l 602-252.502l
TIMES WlRt & CABtt C0., 358 Hail  Avenue, Wail ingford, Cr 06492 (M3) 203*265.2361
Tocom. Inc , P.0. 8ox 47066, Dattas, TX 15247 (Ml, M4, M5, Converters) 214-438.1691
I0Mc0 cOMlvluNlcAIl0NS. lNC . 1077 Independence Ave. Mtn. view, cA 94043 (M4, M5, M9) 415-969-3042
Tonercable Equipment, Inc.,418 caredean Drive, Horsham, pA 19044 (02,03,0d,05, D6; D7j 215*675,2053
Trenco Inc., P.0. Box N, 385 South 300 West, Salem, UT 84653 (Sl, SZ, 57, S8, S9 Consutt ing)'g0l_i9g.8633
Triple crown Electronics Inc.. 42 Racine Rd.. Rexdale, 0ntario. canada lvl9w2z3 (M4, Na1 +to-l+:-taat
IURNTR cOMlvluNlcATl0NS cORP , (wTCc-IV), P.0 Box 4064, Ailanta Stadium, Ailanta, GA (s9) 40 4-szz.t2s0
UNITED PRESS INTERNATIONAL, 220 East 42nd St.,  New York, NY 10017, (S9 Aulomated l{ews Svc.) 212-682"0400
U N I T t D S T A T T S T 0 W E R & F A 8 . C 0 . , P . 0  D r a w e r " S " , A f t o n . 0 K 7 4 3 3 1 ( M Z , M 9 ) 9 1 8 _ 2 5 7 , 4 2 5 7
United Video, Inc., 5200 S. Harvard, Suite 4-D, Tutsa, 0K 74135 (S9) 918*749-881 I
Van Ladder, lnc., P.0. Box 709. Spencer, lowa 51301 (M9, Automated ladder [quipment) 712*262-5810
VIDEO DATA SYSTilvlS, 40 Oser Avenue, Hauppauge, Ny I 1787 (M9) 516-231-4400
VIT[K ELECTR0NICS. lNC,200 Wood Ave.. Middlesex, NJ 201-469.9400
wAVETIf( lndiana, 66 N First Ave., Beech Grove, tN 46107 (M0 3Il-183.3221
WEATHTRSCAN, Loop I 32, Throckmorton Hwy. Olney, IX 76374 (09, Sony tquip. Oist., M9 Weather Channet Disptays) 8l 7,,564.5688
western communication Service, Box 34i, San Angelo, TX 76901 (M2, Towers) 915*655-6262/653.3363
Winegard Company.3000 Kirkwood Street, Eurlrngton. lowa 52601 (M2, M3, M4, Mi, M7) 3lg*753,0121

l{0I[: Associates listed in bold face are Charter Members
Distributors:
Di-Full CATV equipment line
D2-CAIV antennas
D3-CATV cable
D4-CATV ampli f iers
D5-CATV passives
D6-CATV hardware
D7*CATV connectors
D8-CATV test equipment

Manufacluren:'  lVl l- [ul l  CAIV equrpment l ine
MZ-CAIV antennas
M3-CATV cable
lvl4-CATV amplifrers
M5*CATV passives
M6-CAIV hardware
M7-CATV connectors
lvl8-CAIV test equipment
M9-0ther

Senice Firms:
Sl-CATV contracting
S2*CATV construction
S3-CAIV f inancing
54-CATV soltware
S5-CATV bi l l ing service
56-CAIV publishing
Si-CATV drop instal lat ion
S8-CATV engineerrng
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MODEL FS .733 B/SIJPER

DUAL.RANGE
(VHF/Superband)

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

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

299 Park Avenue, Weehawken, New Jersey 07087 / 201'866-0912
Gonorat  rcorosentat ive lor  Europ6: cat6c AG Luzsrn/swi tz6r land,  Habsbur0orstr  22

Tel. 041.41-75-50 Tclex TELFI 78188. lN CANADA: Comm'Plor Et€ctronlcs Ltd'
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WENRE HOLDING A FULI HOUSE

Thot's right! CCS Hotfield now holds o complete line of oluminum sheoth cooxiol coble
feoturing first ond third generotion gos injected ond ormored coble, You con fill oll your
coble requirements right here without hoving to jump from one supplier to the other. plus
- we hove our own trucks to deliver thot coble on time, onywhere in the U.S. - ond it's
sure tough fo beot odds like thot!

So contoct your neorest representofive, or coll CCS Hotfield direct of 800-529-3341 for oll
your coble needs. You con't lose with o full house like Hotfield'sl

cciH#tflnTfl.PnoDucrs
DIVISION OF CONTINENTAL COPPER & STEEL INDUSTRIES. INC.
P. O. Box 14710,5707 West Buckeye Road, Phoenix, AZ 85063, (800) 528-334i






