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HIGHEB GAIN, LONGER LIFE, LOWER PRICE

Design of Winegard's new line of CATV yagis
didn't begin until after we did our homework. First,
our mark-et research engineer talked with a lot of
people in the CATV industry: operators, engineers
and installers. He analyzed what they wanted in
CATV antennas and then we put our antenna design
engineers to work.

When prototypes were ready we took them into
the field for testing and reaction. Some minor modi-
fications were suggested and we made them. The
result is an outstanding line of CATV antennas with
higher gain, longer life and lower price than what
you've been used to getting.

Before you put up another yagi, take a look at
what Winegard has to offer. You'll like what you see
and we'll save you some money on a first class
product.
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Detailed specifications including polar patterns are available
on all models. Gall or write address below and ask for rugged-
ized yagi specs.

1979 _ WINEGARDS 25th YEAR

NCTA SHOW - BOOTH 180
WINEGARD COMPANY, 3OOO KIRKWOOD, BURLINGTON, IA.52601

AC 319-753-0121, Ask for Dale Hemmie or Hans Rabong
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Oak protectg your earth
fr-stalion mvestment!

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

Three ways
to land bigger
pay cable profits.
Oak decoding products give your
system the best pay cable security
in the industry.  For 12-channel
or MDS systems, the Mini-Code
is the effective and economical
choice. l f  you already have a ful l
12-channel system, you can add a
channel with the Econo-Code
single channel midband
converter/decoder. For larger
systems, the 35-channel
Multi-Code is the best way

is t ight,  relax. Unl ike competi t ion,
the Oak premium encod- _-L

your secret weapons.
Reliable Oak scramblers offer
the u l t imate in  secur i ty .  In  MDS
appl icat ions,  use the Min i -Scrambler
at a remote site. For full systems,
the Oak Mark l lscrambler  is
used wi th your  modulator  at  the
head-end.  Both employ the
Oak sinewave sync suppression
system for highest security.

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

Built and
backed by
Oak.

A l lOak prod-
ucts are bui l t

by Oak people, in company owned
faci l i t ies. This is a commitment
to our customers and a symbol of
our fai th in the industry.  We de-
l iver what we promise, when we
promise it. We follow up with ser-
vice after the sale, rapid repair
turn-around, and a one-year war-
ranty for al l  customers.

Bigger payloads!

You ' l l b r i ng  i n  b igge r
payloads because
Oak decoders offer
you performance and
rel iabi l i ty ,  a long wi th
the secur i ty  needed
to beat the video
raiders. Protect your
prof its and your sys-
tem. Choose Oak.
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Conserves valuable space.
l f  your ship is f i l l ing up and space

ing/decoding informa-
t ion takes only a
single TV chan-
nel.  When you
need two more
channels of
outer
space
without
rebui ld,
the Econo-Code
can be suppl ied with a
two-channel opt ion.

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

|)trI( rnnu.trios Ino.
CATV DIVISION /cRysraL LAKE, rLLrNors
TELEPHONE: 815459-Sm rux: 910-99-3332

to land bigger profits.
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BROADCASTERS DISCOVER SATELLITES - With many broadcast interconnection
services moving to satell i te this year cable wil l feel the pinch. Satell i te transponders
will get busier, occasional program feeds wil l begin to show up on 'cable'transponders

and the  b roadcas te rs  w i l l  i n t roduce ' sc ramb l i ng ' t o  sa te l l i t e  s i gna l s  . . . . . . . . . 16
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single transponder? How many sub-carriers can you add? The Armed Forces Radio (&)
T e l e v i s i o n S e r v i c e i s a b o u t t o s h o w  u s . . . . .  . . . . . . . . 2 2

WHAT'S NEW lN CATV HARDWARE? - lt 's that annual crazy season again as the cable
industry unveils all of the new hardware and software in preparation for the Las Vegas
m e e t i n g o f  N C T A l a t e i n  M a y  . . . . . . 3 6

THE BASIC GAIN BLOCK - The latest Lab kit has many interesting wrinkles which the
CATV service person might f ind instructive as he struggles to stay abreast with hy-
b r i d  a m p l i f i e r c h i p t e c h n o l o S y . . . . .  . . . . . . . . 3 8

TEN GUIDELINES FOR SUBSCRIBER CONVERTERS - As your cable system expands
channel capacity to beyond the 12 TV set dial positions you enter the world of converters.
Art Johnson suggests that you think about both present and future needs when selecting
c o n v e r t e r s  . . . . . . . 4 6
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CATA- to r i a l  (Ben  Campbe l l on ' t heemergency ' ) .  . . . . . . . . . . . .  4
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ouR covER
"THE BROADCASTERS ARE COMING. . .". Texas/Oklahoma CATV
owner/operator Chuck Davis, framed by his 400 foot tower in the back-
ground, contemplates the latest round in the cable-broadcaster
tug-of-war as the broadcasting industry makes the big move to the
satell i tes. See page 16 here.
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I IEN CAMPBB,LL,  Pres ident  o f  CA ' I 'A ,  Inc

THE F IGHT IS  ON -  AND IT 'S  L IFE  OR DEATH FOR
CABTE

For the last year and a half, or so, CATA has been
keeping i ts  members fu l ly  in formed about  what  was
going on in Washington regarding the various "Com-

munications Act Rewrites" that were being developed
on Capi to l  Hi l l .  l t  has been a long,  somet imes vgry
confusing process of trying to f igure our exactly what
the drafters meant, or what the proposed bil l  would
actually do as opposed to what the press releases and
speeches said the b i l l  would do.  Dur ing th is  t ime i t  was
clear to everyone that a lot of "trial balloons" were
going up, and a lot were shot down. Now, however, a
bil l has been introduced that its sponsors say they hope
to have adopted in this session of Congress, and if i t is,
cable te lev is ion,  and par t icu lar ly  the smal ler ,  inde-
pendent operators, wil l be in severe danger of going
out  of  business.

The b i l l  I  am referr ing to is  the "Communicat ions

Act of 1979", better known as "Rewrite l l" or the "Van-

Deer l ine Bi l l " ,  a f ter  i ts  author ,  Congressman Lionel
VanDeer l in .  the Chairman of  the House Communica-
t ions Subcommit tee.

In s imple terms,  what  has happened is  th is ;  dur ing
the last  two years,  and par t icu lar ly  s ince the popular
wave of "deregulation" started (as witnessed by the
popular  vote adopt ion of  th ings l ike "Proposi t ion 13"
in California), the regulators and legislators in Washing-
ton have decided to get on the so-called "free market-
place" bandwagon. CATA, and all other cable industry
interests have been pushing the deregulation theme for
many years, and we have been getting results-the
regulations are going. The one set of regulations that
remains is  the s ignal  carr iage ru les,  and i t  looks l ike i t  is
on the way out too.

All this deregulation got the broadcasters, and parti-
cu lar ly  the copyr ight  holders nervous.  The s ignal  car-
riage rules were the only hope, as far as they were con-
cerned. of keeping cable in check. From the broad-
caster's point of view this was necessary to avoid
competit ion. From the copyright holder's viewpoint the
problem was more with how much money he would or

F

would not  get  f rom indiv idual  markets i f  programming
cou ld  be  shu t t l ed  a round  the  coun t r y  i n  an
uncontrolled fashion by cable operators. This last con-
cern is also topmost in the minds of the sports interests.
So,  recogniz ing a l l th is ,  and a lso real iz ing that  the 1976
Copyright Law, while it made cable pay some money,
did not really deal with the "control" issue of where
the programming goes, the copyright folks, in parti-
cular, mounted a campaign to change the entire sys-
tem-to get rid of "regulations", and, instead, substi-
tute the "free marketplace". From a polit ician's stand-
point  th is  was a very appeal ing idea.  l t  could be "sold" .

The Carter Administration got on the bandwagon
wi th the NTIA proposal  for  " ret ransmiss ion consent"
submitted to the FCC by Henry Celler. Congressman
VanDeerlin has now gone one step farther in his newly
int roduced b i l l  and proposed / /program consent"
whereby cable operators wil l not be allowed to "re-

broadcast" ANY programming. including local signals,
without f irst getting the "consent" of either the broad-
caster, if he has the right to give such a consent in the
first place, or the person who owns or controls the
exclusive rights to the program involved. What this
means is that cable wil l have to bargain for every
program it wants to carry in the so-called "free market-
place". You can bet that it won't be f ree!

There are so manv problems wi th th is  idea that  i t  is
incredib le to me that  a Legis lator  as wel l  versed on the
issue of  cable te lev is ion as L ionel  VanDeer l in  would
even suggest it. To begin with, what it would require
would be massive negotiations between cable opera-
tors and individual stations and copyright holders to
see if any agreements could be reached. The agree-
ments, and presumably payments would have to be
made and everything settled within six months from
the passage of  the b i l l .  At  that  t ime cable would no
longer have "compulsory l icenses" under the Copy-
right Law, and would be l imited to carrying only that
programming which had been negot iated for  and
bought  on an indiv idual  basis .



Wel l ,  as is  c lear  to the cable industry ,  we are not  in  a
bargain ing posi t ion wi th re lat ion to local  broadcasters
to get  any agreement  at  a l l !  And as for  the smal l  opera-
tors,  we wouldn ' t  even be in  the bal l  game-we
couldn't even afford the air fare to get to the meetings
to argue our casel But even assuming that the negotia-
t ions could be done by " industry  commit tees"  on both
s ides,  as some of  the House Communicat ions Sub-
committee staff suggest, that sti l l  does not mean that
agreement could be reached, or that we could afford
to pay whatever  Jack Valent i 's  pals  want .  We would be
in a take-it-orleave-it position.

What's worse, even if the agreements were reached
(which I  th ink would be h ighly  unl ike ly) ,  the technical
p r o b l e m s  a l o n e  w o u l d  p u t  u s  o u t  o f  b u s i n e s s .
Remember  t ha t  wha t  t h i s  p lan  rea l l y  ca l l s  f o r  i s
"cherry-p ick ing"  on a program-by-program basis-
even for  local  s ignals.  ln  a l l  probabi l i ty  we would not
be able to s imply carry a s ingle broadcast  s tat ion a l l
day long on one channel .  Instead,  i t  would be a huge
"chinese menu" type of  af fa i r ,  wi th one program f rom
this  channel ,  then two f  rom another  one,  and so on.  We
would have to "create"  channels of  programming f rom
the var ious p laces we got  permiss ion to use.  Now the
House staf f  says that  they don' t  th ink i t  wi l l  work that
way, that the local broadcasters would "of course"
give us ret ransmiss ion consent  because i t  is  in  thei r
best interest to be carried locally. And, they say, the
"dis tant"  programming would probably be "packaged"

by someone and put  on the sate l l i te .  But ,  and i t  is  a
BIC but-what if i t doesn't work out that way?

From e i t he r  po in t  o f  v i ew  the  p roposa l  wou ld
require the cable operator to spend lots of money on
nego t i a t i ons ,  p rog ramming ,  and  f i na l l y ,  p robab l y ,
swi tch ing equipment  and program guides just  to  be
able to prov ide subscr ibers wi th at  least  the program-
ming they a l ready get l  E i ther  that ,  or  would we
forget about broadcast signals completely and go
strictly pay.

No matter how you look at it, i t won't work for the
smal l  operator .  l t  wi l l  put  h im out  of  business.  In  a
quest ion-and-answer per iod dur ing a speech recent ly
CATA asked Congressman VanDeer l in  how his  b i l l
would work for  the smal l  operators.  He admited that
the b i l l  was real ly  a imed at  the "b iggies" ,  but  when i t
was pointed out by us that there was no exemption for
the independent  operators he just  nodded and said we
would have a chance to make that  point  dur ing hear-
ings on the proposal .  THE TIME lS NOW TO MAKE
YOUR VIEW KNOWN!

Write your Congressman-tell him what you think of
the "Communicat ions Act  of  1979" (H.R.  3333).  Be sure
to send a copy to Congressman VanDeer l in ,  Chairman
of  the House Communicat ions Subcommit tee,  U.S.
House of  Representat ives,  Room 2408 RayburnHouse
Off ice Bui ld ing,  Washington,  D.C.  20515.  Send another
copy to the ranking Republ ican on the Commit tee,
Congressman James M. Col l ins-he 's  in  room 2419
Rayburn.

Remember,  CATA is  only  as st rong as the col lect ive
strength of its members-we need you to act NOW!
It's your business we are fighting to save. Now is not
the t ime to s tand on the s idel ines- i t 's  t ime to io in the
f  ight .
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Thls gcnerotor ls mode to complement the Eogle
Model 2-DF outdoor decodlng lllters to form o system
thot economlcolly secures poy chonnel receptlon fol
thG CAIv system operoror.
fhls scrombler ls deslgned to dellver the encoded
rlgnol to the system wlthout oddltlonol ond posslbly
expenslve perlpherol cqulpment.

on outdoof'toP fnounted
DESCRAI{DLER
Model 2-DF lt iuggedly constructed ond potted lor
tempe.oture rtoblllty, The solld metol constructlon
ellmlnotes ony RFI leokoge problems. Outdoor oppllcotlon
(Top.Mounted) keeps lt out of the honds of the tubrcrlber.
It requlres speclol tools tor Instollotlon ond removol,
moklng lt tomper proof ond thelt proof.

t ie  @
NOTCH.FITIER TRAP
Eogle 2-NF ls eosy to Instoll, hord to domoge. ltl '
tomper proof secu.lty shleld protects ogolnst theft,
Speclol tools ore requlred tor Instolllng ond removlng,
There's no problem wlth RFI leokoge In the
Eogle Notch-Fllter.

CALL OR VRITE
FOR DATA OR SAMPLE

4
EIGLE
@Mrnoiilcs tltc.

P.O. DOX 93
Phoenix, N.Y. 13{35

(315) 638-2s86

=

\





On Shorrytime youll lind we schedule progroms to win viewers, ond
keep them. Our monthly lineup isnt pcdded with shows olreody crppeoring on
regular television, q clutter of low quclrty progrcrms, ond too mony encores.

Showtime subscribers see only the best movies possible. And crt the best
possible times. We tcke core to schedule our fecrtures ct vorying times during
the month. So we con pleqse more customers who want to watch Annie Hcll,but
dont wqnt to miss Mork d Mindy. We know thqt pryrng for first-nms shouldn't
cost viewers their favorite sit-coms.

Youll qlso find you reqch q greqter number of different cudience tqstes
wlth Shovrrtime s rcnge of entertcinment speciols. We hcnre comedies, country
and westem music, nightclub qsts, cmd innovcrtive series-qll crs different as the
viewers who wqtch them.

Mlhen you offer your customers Showtime you offer them the pcry televi-
sion service with premium progrcrming.The one they'll find worth pcrying fon
Month crfter month crfter month.

Proglaming tlat malrcs pry teleuision
uoilhpqnnglon

l2ll Avenue ol the Americos, NewYork, NY 10036 (212) 880-6611. Coll toll-lree (800) 223-0646;0647Telex,710 581 5520
Reqionql Soles Of{ices: Northeostem (516) 822-8969, Art Gusow Southem (404) 923-9933, Bob Mcrson
Centrcl (317) 474-0359, Rondi Pcrttison South Cenhol (501) 834-0282,I.L. Pol{ Westem (415) 820-6110, Curt Bennett
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The Coble Industry Comes
To Grips Wlth The Chollenge Of The'80s

Chonging times in fhe coble indusfry. Pressures from for ond neor ore osking us io prove we hove on on-going right to
serve rurol ond suburbon Americo with broodbond communicotion services. The chollenge of lhe 8O's is cleoq the rurol
qnd suburbon coble operofor musl demonstrofe by deeds, nol promises, thot he is willing ond oble fo onswer the
broodbond communicolion needs of Americo.

How wlll fhe fyplcolly rurcl ond rmoll ccble ryrlemr rerpond to fhlr chollenge? Con we leorn to cope with
reloxed federol regulofions ond their logicol replocemen| fhe onrush of locol ond stotJregulotions? How will systems
cope with fost-poced sofellile, fiber optics ond compufer lechnology? How will we meet the growing needs for froining
monpower, increosed chonnel copocities ond the sotellite progrom explosion?

No slngle Industry meeflng con seek out ond ldenrlfy speclflc onswers fo such o wlde vcrlety of prerslng
problems cnd fechnologles In o slngle lhree doy gotherlng. However CCOS'79, conllnulng the three-
yeor trodltlon of Innovotlon ond perceptlon wlll focus on os mony of these lssues os posslble qnd GATA
Invltes your portlclpotlon to toke o hond In onolyzlng ond shoplng the rurol ond suburbon coble
Indurfry of the decode aheod. To reglster ol CGOS r79, u3e reglstroflon cord ro rlght.



Very
Instructional

Have You Ever
Wished You Better
Understood Hybrid
CATV Amplifiers?

Here is your chance to learn. The latest do-it-yourself kit from the CATJ Lab; the Gain Block. Nothing is more
basic than'gain'. From the CATJ Lab here is a 30 dB 'block of gain' that has to become the most used test-
bench and standby high quality amplifier your system can put into use. Gain is 30 dB with an operating
bandwidth from below 30 to well over 300 MHz. A very special, high quality Hewlett Packard hybrid plug-in
'chip' amplifier is the heart of this self-powered test bench system.

Construction time is typically 2 to 3 hours. Once completed you simply turn it on and put it to work. Flat gain
(typically +f 0.5 dB over bandwidth), high output capability (typically +53.5 dBmV for 12 channels with
triple beat down -70.5 dB and second order down -59 dB; cross mod down 57 dB) and low noise figure (as low as
4.25 dB at channel 13!).
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Decision
The facts are in.

Satellite programming can be profitably
marketed to your subscribers.

Now you must decide on the
best method of acquiring a

TVRO ground station.

You have two alternatives. Be your own
system's engineer  and insta l l  components
purchased from individual manufacturers.
This is not as complex as i t  sounds and can
save you money.

Or you can purchase a complete turnkey
package inc lud ing s i te  se lect ion and insta l la-
t ion from a TVRO system supplier.

But f irst you should be talking to
people: other station owners with on-l ine sys-
tems;  equipment  and system suppl iers ;  and
most importantly with experts who have
knowledge and exper ience in  th is  f ie ld .

This is where Microdyne Corporation
comes in. We are the largest single supplier
of satel l i te receivers to the CATV industry.
Our receivers are the standards against
which al l  others are measured. As a result of
this industrywide acceptance, our sales engi-
neers have gained a level of experience
unique to  th is  dynamic market .  We are in  a
posit ion to provide a receiver or a complete
turnkey instal lat ion. When you need
information, i t  makes sense to talk to a
leader.

P.O.  Box  1527
627 Lofstrand Lane

Rockv i l le ,  Mary land 20850

301/762-8500

tut
MICRODYNE CORPORATION

Box 7213 . 491 Oak Road
Si lver  Spr ings  lndus t r ia l  Park
Ocala, Florida 32670

904/687-4633



"Hey! Come bv Booth$nat thc
NCTA ConYenlion and let me tell
you about the Supe6tation:'
Gd Trner President. WTCG-TV

Of course, maybe you already
know about Super 17, WTCG,
Atlanta.

Maybe your subscribers
are already enjoylng our super
scheduie of 24 hour programming.

Our over 200live sporting
events yearly.

Our outstandingmovies
drawn from a library of nearly
3000 films, up to 44 motion pic-
hres each week.

Our terrific lineup of

wholesome family entertainment,
all proven favorites.

And maybe you're already
profiting from our hard hitting, ef-
fective advertising and pro-
motional support.

But if you and your sub-
scribers are not enjoytngthe many
benefits that come from Super 17,
then you, too, really ouglrt to get
to know us better. So stop in to
see us nBooth222.

Because when it comes to

your subscriber growth and retent-
ion, the SuperStation has a lot going
for you.

To find out how you can experience the
impact that only the Super Station can
provide,write Cable Relations,WTCG:TV
1018 West Peachtree Street. Atlanta.
Georgia 30309, or call (404) 875-7377.

That's why they call us The Superstation.



SCIENTIFIC COMMUNICATIONS, INC.
ONE STOP SHOPPING

LOW NOISE GaAs FET AMPLIFIERS

scientific oommunications offers standard g.7 - 4.2GHz FET amplifier models at guaranteed noise figures from 1.3 to

2.6 dB at 25"C. waveguide input (CpR -2zgcftange) and type "N"output are standard on all 50 dB gain units. All models

employ specially designed bias networks for maximum po*et handling capability and optimum gain stability over wide

ambient ranges.
scl FET amplifiers are housed in weatherproof enclosures and utilize power connectors for installation convenience' An

internal lC voltage regulator prevents garn changes due to input voltage variations, permits operation over an input

voltage range of lz - isVDC and relecG hum and noise on the DC input lines. The amplifiers also feature short circuit,

overvoltage and reverse voltage protection. waveguide inputs are pressurizable and all waveguide units are

supportable by the input flange if desired.

MODEL

scF-39s'507
scF-39s-505
scF-39s-50D
scF-395-50A
scF-395-50

FREQUENCY
RANGE
(GHz)

3.70-4.20
3.70-4.20
3.70-4.20
3.70-4.20
3.70-4.20

GAIN
(dB MIN)

3U

50
50
50
50

GAIN
FLATNESS
(*dB MAx)

0.5
0.5
0.5
0.5

NOISE
FIGUBE

(dB MAX)
1 . 3
1 . 5
1 . 8
2.0
2.6

IN

1.25:1
1.25:1
1.25"'l
'1 .25:1
1.25:1

VSWR POWER OUT AT
OUT I.OdBCOMPRESSION

(MAx) (dB MIN)
1.25:1 + 10
1.25:1 + 10
1.25:1 + 10
1 .25 "1  + '10
1.25 ' .1 + 10

Scientific Communications, Inc.
PARAMETRIC AMPLIFlERS'TRANSISTO R AMPLI FIEBS'SURVEI TLAIUCE RECEIVERS

3425 KTNGSLEY ROAD, GARLAND, TEXAS, 75041 Q14'�' 271-36,,,5 TWX 910-860-5172



From
TopTo
Bottom

THORN BAY COM'YTUNITY TV
Thorn Bcy, Alcsko It'IUSTE

Eounlry!
Six meler counlry. Thot's where the men seporote from the boys. Where 4.5 ond 5 mefer ontennos
ore morginol. Where hord winiers ond hoffer summers beot up f ibergloss ond other ' l ightweight'

ontennos. Where morginol EIRPs ond heovy roins eot up morgins. Sir meter country. Thqt's where
USTC's o l l  meto l  (o l l  o luminum or  o l l  s tee l -your  opt ion)  BIG s ix  meter  ontennos ore the most  cost
effecfive choice for your TVRO instol lof ion. Slx meter counlry. l t 's big ond it 's ours.

ufrEe
Unlted Slofer Tower ond Fobrlcotlon Compony

P.O. Drgwer'3', Afton, Ok. tf33l

ULTRA-CO'IA OF DADE CTY.
Mioml Beoch,  F l .

Call Danny Weothers ot g1812524257.
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WbThrive on Rejecfion...
ondwifhVlTEKs

Dond Reiecf Filters
soc6nyou! IYou know VITEK F i l te r  Cab le

Traps offer the best securi ty be-
cause they're passive, negat ive
and on-the-pole .  .  .  and have the
durab i l i t y  o f  coax ia l  cab le .
What you may not know is that in
add i t ion  to  s ing le  and mul t i -
channe l t raps ,  they  are  a lso
offered in 3 di f ferent Band Reject
conf igura t ions .  .  .  w i th  50  dB
min .  a t tenuat ion  ( -20o to  +120o F) .

Now you can market blocks of
channe ls  in  e i ther  Mid-band or
Super -band (o r  bo th)  to  Your
subscribers. Or,  you can start  out
w i th  a  s ing le  p remium channe l
in  e i ther  mid-or  super -band,  and,
ut i l iz ing the band reject t raP and
a converter,  you' l l  have al l  the
securi ty you need.
lf you are rejected . . . so is their
Pay TV Signal.
l l  a block is sold .  .  .  s imPlY re-
move the trap.
And i f  at  some f  uture date You
wish to expand to addit ional

p remium channe ls  and pro-
gramming i t ' s  easy  to  do  w i th
VITEK S ing le  o r  Mu l t i -Channe l
Traps.
r Forget about i l legal converters

or varactor-tuned TV sets.
r  Forget about maintenance, re-

tu rns ,  " lock-ou ts" ,  loaners  and
other  TV secur r ty  p rob lems.

With Mtek you get
moximum securify...
with moximum flexibilify. . .
of minimum exPense.
Thot's on offer no one
con rejecf.

For  add i t iona l  in fo rmat ion ,
ca l l  o r  wr i te :

VITEK
VITEK Electronics, Inc.
4  G ladys  Cour t ,  Ed ison,  NJ  08817
(201 ) 287 -3200 T EL EX-V I T E K- E D I N



wirh:

The no-problem,
no-delay import

distributors of:

The place
CAIV operators

keep coming to
to keep going...

Gomlrr-Plex
Electronics

Besides stocking a full range of leading CATV
equipment COMM-PLEX provides you with:
engineering and systems planning; technical
problem solving; strong warranty-support repair
service; prompt delivery of your order; even
special financing terms and conditions that suit
CATV operatoni.

Teleng o Triple Grown o Phasecom . Tomco
Sadelco r Kay Elemeric o Microwave Filter
Vitel<. Times Wire & Gable o Pyramid Industries
Sola Power Supplies

Come to Comm-P lex
E lectron ics an al l -Canadian

company

Toronto
T e l . :  ( 4 1 6 )  6 7 5 - 2 9 6 4
Te lex :  06-983594

Vancouver
Tel . :  {604)  437-6122
Te lex :  043-54878

1mr|grg gE g
r&J rgrArd9t
n rfg .nn' Tffr
H-kffi.

Montreal
Tel .  514)  341-744O
Telex :  O5-826795



Scrambled, STRAP and Addressable

There are two ways to approach the dramatic
announcement  tha t  the  broadcas t  indus t ry  has
f ina l l y  awoken to  the  po ten t ia l  o f  the  communi -
ca t ions  sa te l l i te .  The pess imis t  p robab ly  wou ld
approach the  bearer  o f  the  news w i th  the  same
disda in  saved fo r  Ch icken L i t t le .  " l  don ' t  th ink  i t
w i l l  amount  to  much"  suggested  one ne twork  VP
dur ing  the  NAB meet  in  Da l las  la te  in  March .

And then there  is  the  op t im is t .  Rather  than
b l a m i n g  t h e  w h o l e  t h i n g  o n  a  C h i c k e n  L i t t l e
mental i ty,  he prefers to take the Paul Revere
a p p r o a c h  s e n d i n g  a  m a n  r i d i n g  t h r o u g h  t h e
c o u n t r y s i d e  s h o u t i n g  " T h e  b r o a d c a s t e r s  a r e
c o m i n g . . . t h e  b r o a d c a s t e r s  a r e  c o m i n g . . . " .  I n
e i ther  event  one is  reminded tha t  in  anc ien t  Per -

BROADCASTERS I DISCOVER'
JUST HOW NEAT SATELLITESARE

AND HEAD FOR THE BIRDS

s ian t imes the bearer  of  i l l  news was of ten deal t
wi th  severe ly ;  the ru ler  ordered h is  hands cut  o f f
so he could 'carry' no more bad news to any
other  corner  of  the k ingdom.

Someplace between these two ext remes is  the
truth. Let 's look at what we do know, for fact or
near  fact ,  and then t ry  to  sor t  through what  a l l  o f
t h i s  may  mean  to  the  cab le  commun ica t i ons
industry .

Fact :  RCA Amer icom has announced a p lan
whereby they wi l l  insta l l ,  operate and mainta in
at no charge to the commercial broadcaster a
4.5/6 meter earth receive terminal at each of
the approx imate ly  725 operat ing VHF and UHF
commerc ia lTV out le ts  in  the Uni ted States.

F

U

PROPOSED POST. EXPERIMENTAL PHASE
SMARTS RATES

UPLINK & SATELLITE CHARGES '
($/h4

NON PREEMPTIBLE PREEMPTIBLE

PEAK TIME OFF.PEAK PEAK TIME OFF.PEAK
TIME TIME

occAsloNAl usE 750.00 450.00 35O.OO 350.00'1000 hr per year commitment b20.00 900.00 250.00 250.00
2000 hr per year commitment 420.00 250.00 200.00 200.00

PROTECTED NON PREEMPTIBLE

FIXED TERM USE PEAK TIME OFF.PEAK PEAK TIME OFF.PEAK
TIME TIME

6 hr perday commitment + 276.93 125.00 213.00 100.00
12 hr perday commitment + 263.33 120.00 200.83 100.00'18 hr per day commitment + 246.66 12s.00 197.93 100.00
z4hrpetday commitment + 189.33 137.50

'Standard Tariffed Charges Now in Effect.
+ Consecutive Hours.

NOTE:
PEAK TIME - 5:00 pm to 1 :59 am Monday Through Friday (NYT)

12:00 Noon to 2:59 am Saturday And Sunday (NYT)

OFF-PEAK TIME .2:00 am to 4:59 pm Monday through Friday (NyT)
3:00 am to 11:59 am Saturday And Sunday (NYT)

t b
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One g l ib  compet i tor  a t  Western Union labeled
the RCA marketing move "the old razor tr ick". He
meant that RCA was going to give a razor (TVRO)
to each broadcast station, and then sell  razor
blades to the system. l t  is not a bad marketing
ploy.  Kodak never  made much money on i ts
cameras. Ditto Polaroid. Gil lette probably loses
money on their razors as well.

Fact: RCA left the NAB convention in Dallas
late in March with more than 100 broadcast
s tat ions a l ready s igned on the l ine for  the'grat is '  terminals .  Some RCA sources were
forecast ing that  number would reach 200
termi  na l -commitments by mid-May.
RCA is  to  purchase the terminals  on the open

market. RCA wil l  probably use three or more' turn-key suppl iers '  for  the terminals  and the
same supp l i e rs  who  have  been  mak ing  i t
possible for CATV to rush into the satel l i te era
are now turn ing some of  the i r  a t tent ions to  RCA.
An ear l ier  announcement  that  suggested that
Sc ien t i f i c -A t l an ta  had  been  chosen  as  the
supp l i e r  p r i o r  t o  t he  f i r s t  announcemen t  i s
denied by both RCA and S-A a l though log ic  sug-
gests  that  S-A is  l ike ly  to  end up wi th  the i r  fa i r
share of  the business as a min imum. For  the
record, their share of the cable terminal business
these days is in the 60-65% region.

Fact: Four Post-Newsweek television stations
( inc lud ing WJXT Jacksonvi l le ,  WPLG Miami ,

WTOP Wash ing ton  and  WFSB Har t fo rd )
agreed with RCA and VIACOM (they have an' in terest '  in  SHOWTIME) to  s tar t  conduct ing' tests '  o f  the RCA Amer icom sate l l i te  l ink ing
to broadcast stations as early as August.
RCA in i t ia l ly  announced that  the test  would be

conducted to determine the operational feasi-
b i l i t y  o f  t he i r  'SMARTS '  (Se lec t i ve  Mu l t i p le -
Address Radio and Television Service) system.
However ,  immediate ly  fo l lowing the NAB meet
where RCA had so much success s ign ing up
broadcasters for the ' free' terminals, RCA indi-
cated it  would probably bypass the testing period
and ro l l  d i rect ly  in to the fu l l  sca le implementa-
t ion of  SMARTS by la te summer or  ear ly  fa l l .

Fact: RCA demonstrated a prototype 'scramb-
l ing system'  at  NAB where in the SMARTS
t ransmiss ions  were  sen t  v ia  sa te l l i t e  i n  a' jumbled '  format .  RCA says that  they envis ion
al l  broadcaster-d i rected SMARTS t rans-
missions being scrambled at the uplink/origina-
t ion s i te .
The scrambled service signal was not watch-

able on a normal receiver alr ight (see photo here).
The audio came through unimpaired.  However ,
after i t  took one bright CATV type around f ive
minutes to  locate the scrambl ing s ignal  over  on
the 6.2 MHz sub-carr ier  and to  put  everyth ing
r ight  again CATJ asked severa l  RCA people
about  (1)  the i r  rea l  in tent  wi th  the scrambl ing

SMARTS

SATELLITE
RECE IVER

(AUDIO,  SUB-CARRIE
c u E , 6 . 8 .
SYSTEM
CONTROL
& CODEWORD
ON 6.2  SUB-
CARRIER

CUE TIGHTS

CUE L IGHTS

CODE SEQ.
GENERATOR

SATEI.t ITE
RECEIVER

STANDARD VIDEO

VIDEO &
AUDIO

=
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approach, and, (2) whether this system was really
for  rea l .  RCA expla ined i t  to  us in  th is  way:

"The whole approach here is not to provide fooF
proof security against unauthorized viewing; rather
it is to have a system whereby we can, as the
common carrier, direct specif ic program trans'
missions to specific addressees. Each program will
be placed on the satellite by a program distribution
client. That client will determine from his own sales
stafl which broadcast stations are to receive the
specif ic program and through the scrambling and a
multiple-address code we will in turn deliver that
program to just those specific (broadcast station)
users" .  The purpose of  the scrambl ing,  then,  is
to  contro l  the 'market ing '  or  d is t r ibut ion of  the
program(s) within the broadcast industry, not to
prevent someone from outside the industry from
'breaking the code'  and help ing themselves to
the product. Unlike the more sophist icated STV
scrambl ing systems where the scrambl ing is  to
insure that  on ly  those people who pay for  the
service receive it ,  in this case it  is designed more
as a bookkeeping or  'accountabi l i ty '  system.
Broadcast  s tat ions receiv ing programs wi l l
s imply  not  be 'bothered '  by programs which they
are not contracting to receive. l t  is sort of l ike a
se lec t i ve  rad io  ca l l i ng  sys tem where in  the
pocket radio carried by the user is quiet unti l  the
common carrier has a message for-the specif ic
radio user. The key words here are "selective"

and "address".
What about the ease with which the NAB test

t ransmiss ions were broken by a largely  d is '
interested CATV type? "The equipment in use for
the NAB trial was designed by lT&T. There were
only two units in the whole world and they were

here as prototypes for testing. This may not be the
ult imate system put into use". An lT&T source at
NAB expla ined that  the system wi l l  use f ive
separate techniques to 'randomly fold over sync
tips and invert key video information'. That may
be what they intend to do, but that is not what
they were doing dur ing NAB.

Fact: The networks say they are not interested
in sate l  l i te  d is t r ibut ion.
ABC-TV President Frederick Pierce is quoted

as saying "So lar we cannot see where it will be to
the network's advantage, economically, to utilize
satel l i tes for regular program distr ibution". Mr.
Pierce has larger worries with the satel l i tes than
shaving a few mil l ion off of his own network's
operating overhead.

There are three primary suppliers of
programming material these days. The networks
are the largest such supplier and RCA apparently
is not too concerned about this port ion of the
market for now. What does interest RCA are the
two remaining categories:

1)  Adver t is ing agencies that  must  create,
dupl icate and then d is t r ibute spot  com'
mercials, and,

2) Independent (meaning everyone that is not
on the networks)program supplies.

Here is some of the math involved. Television
stations that puchase syndicated or off 'network
or special programming pay not only for the pro'
gram itself,  they must also pay for the dubs or
prints ( in the case of f i lm) plus transportation
costs. One advert ising agency source suggested
that a television station, aff i l iated with a net'
work, located in a second 50 market wil l  spend
between $25,000 and $30,000 per year for the
prints/dubs and transportation for the non-net'
work material i t  ut i l izes each year. Independent
stations that rely on more non-network material
pay even more per year just for the raw stock
delivered to their door.

The adver t is ing agencies must  create h igh
quality prints or dubs of the spot commercials;
200 to 300 prints or dubs of a single commercial
is a not untypical raw stock run. Combining the
cost of the duplicates on top of the transporta-
t ion costs adds up to many tens of thousands of
dollars per 30 second spot.

RCA's SMARTS could have a substant ia l
impact on some of these overhead costs. One
source suggested that i f  iust the commercials and
the non-network programming were'transferred'
f rom d i rec t  sh ipp ing  me thods  to  sa te l l i t e
delivery the savings to the broadcasters could
average $40,000 or more per station per year.
RCA Amer icom obvious ly  knows and under '
stands these numbers; on a f ive to seven year
payout i t  can afford to'give' satel l i te terminals to
the broadcasters and make it  al l  back (plus one
assumes a prof i t) with the satel l i te t ime charges.

And now back to "Who'me worry???" Pierce at
ABC. Here we start to get away from the plain
facts and into the business of prophesizing what
might happen if  every television station in the



Un i ted  S ta tes  had  i t s  own  TVRO.  De f ine  a
network.

Let's see. Two or more stations (the FCC says
ten usually) carrying the same program at more
or less the same time. Now how do stations get
the abil i ty to carry the same program at the same
time? Well,  in the case of some of the special
networks such as that formed by Mobil Oil  to air'Edward The King' this past spring, those expen-
s ive dupl icates of  the one hour  program are
made and sh ipped v ia  expensive ter rcst r ia l
transportation systems to say the 125 stations
invo l ved .  They  they  a re  a l l  a i r i ng  the  same
episode at the same time and for this reason they
are a network.

l f  h igh qual i ty  dupl icates p lus t ranspor tat ion
came to $200 per episode for each of the 125
gopies of Edward The King that comes to a t idy
$25,000 per episode just for mechanics. Had the
satel l i te SMARTS service been in operation the
whole transmission could have been sent out
once, by the folks at RCA, for around $2,000 or
so. Perhaps less. That's $23,000 in somebody's
pocket. And that 's the kind of logic that RCA is
using when it  is talking with broadcasters (who
must bear their own share of the transportation
and copying costs) and with the program pro-
ducers and syndicators. The same math holds
for commercial spots. The spots may run less
t ime but  the i r  handl ing charges are a lmost  as
high as a fu l l  hour  program none the less.  p la in ly
what is needed is a lower cost way of gett ing the
material distr ibuted. RCA has a razor.

Now back to our question of what is a network.
I t ' s  an  a l l i ance  o f  i nd i v idua l  b roadcas t i ng

stations who have agreed to carry the same
program; more or less at the same time. NBC.
CBS and ABC see to i t  that their aff i l iates have a
near l y - fu l l - day  o f  p rog ramming  fa re  pumped
through the system and into the local control
room of the aff i l iate for the better part of the

broadcast day. Seven days a week. A station
manager, a program manager or whomever i t  is
with a part icular (network)aff i l iate knows that he
can 'cut to the network' spigot on his control
board virtual ly anytime from 6 AM to 1 AM and
! ind a h igh qual i ty  v ideo and audio feed wai t ing
for him there. The networks l ike i t  that way. . . the
network program spigot is the 'easy switch' to
make.  l t 's  re l iab le,  h igh qual i ty ,  and i ts  on ly  a
push button away.

Set t ing up a network to  compete wi th  the
exist ing three networks is a big bucks venture.
First i t  takes lots of money for programs, and
then i t  takes lo ts  of  money to  t ie  down a fu l l
broadcast day of programming. Finally i t  takes
more bucks to  put  that  programming ' just  a
swi tch away' f rom the af f  i l ia tes.

In to th is  scenar io  comes the sate l l i te .  And the
independent program producer. He has a good
product but the product is one show; not a day
fu l l  o f  programming.  To 'make h is  sa le '  he has to
entice dozens or hundreds of station managers
or programming VPs to ( i) look at his product, (2)
haggle over the price and (3) commit to the pro-
duct. Then he has to spend bucks to get dupli-
cates made, transportation arranged, scheduling
arranged and so on. With a satel l i te terminal at
every TV station in the country this scenario wil l
change.

To get the station to look at his product he
spends $2,000 or less for satel l i te t ime and he
sends out a 'preview episode' to the broad-
casting stations. All  of them at the same time.
With every s tat ion get t ing the product  for

preview he can then shift  seats and become an

SCRAMBLED video was tested during VIACOM feeds to late
March NAB convention in Dallas. System employed for NAB
utilized prolo-type ITT encoder/decoder package with audio
and cue materials on 6.8 MHz sub-carr ier and sync information
carried on 6.2 MHz subrarr ier.
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SCRAMBLING on VIACOM tesi transmissions changed lhe
normal sync information so that without decoding information
viewer could not lol low video material.

auct ioneer  rather  than a suede shoe salesman.
And he can do this for far less money than if  he
took his product to a trade show and rented a
suite to show off the product to perhaps ten per'
cent  o f  the potent ia l  buyers.  Best  o f  a l l .  .  .he can
do th is  in  near  rea l  t ime.  RCA wi l l  even help h im
out with special off-peak t ime satel l i te rates. He
can transmit the preview program to hundreds of
s tat ions dur ing the wee hours of  the n ight ,  when
rates are down (for RCA, l ike Ma Bell,  charges
less for  t ransmiss ion t ime when the c i rcu i ts
are not busy), and then go into the off ice the next
day and wai t  for  the te lephones to  s tar t  r ing ing.
Too simple? Perhaps, but you begin to get the
idea.

Now. .  . i f  the independent  program producer
can now preview his product at virtual ly every
potent ia l  c l ient  ( i .e .  broadcast  s tat ion)  in  the
country at one t ime, what about taking it  a step
further? Let's return to our control room console
and the 'easy swi tch ' .  Remember one of  the b ig
attractions to the station manager is the ease
with which he can switch to the network program
feed. l t  sure beats worrying about where your
next program is coming f rom.

l f  the modern contro l  room has a s ing le sp igot
out of which the network program feeds pops on
command, let 's modify the console iust a tad and
put  in  12 more ident ica l  sp igots .  Now le t 's
connect the 12 new spigots to say a bank of
TVRO receivers; each of which is connected to a
SMARTS channelon an RCA sate l l i te .

Now we have not one but 13 'easy switches'.
On a given night the station programming per'

sonnel now have some decisions to make. They
can make an 'easy switch' to the regular network
fare, or they can select up to 12 other programs
that are on the bird for them at that t ime. Let's
assume the  s ta t i on  p rog ramming  pe rsonne l
elect to dump LaVerne and Shir ley this part icular
Tuesday evening in favor of a World Cup Soccer
telecast from Brazil .  The switch is easy enough

.  .  .s imply  push the sp igot  contro l  but ton for  the
appropriate satel l  i te channel.

The  ram i f  i ca t i ons  a re  immed ia te  and
widespread. Let 's see what happens when L and
S gets dumped by the local ABC outlet for one
n igh t :

1) ABC loses it  normal outlet for L & S in that
market and immediately they go to work to
ta lk  another  s tat ion in  the same c i ty  in to
p ick ing up the dumped program. Af tera l l ,
the network gets  paid for 'home c i rcu lat ion '
and if  they lose say 250,000 homes because
of the pre-emptive dump they are going to
s ta r t  see ing  the i r  na t i ona l  sponso rsh ip
advert isi ng dol lar recei pts dwindle.

2)  Nei ther  the CBS nor  the NBC af f i l ia tes in
the market  e lect  to  Pick uP L & S that
evening: they are both into programming
that began 30 minutes before L & S was
to air.

3)  But  a  local  (UHF possib ly)  ind ie e lects  to
take the L & S feed; for that night and that
t ime per iod.

Now had say the NBC station been in a posi '
t ion to pick up L & S that would have left two
regular network feeds 'hanging loose' in that
market for that t ime period. The ABC L & S show
would have sh i f ted to  NBC for  that  n ight  on ly ,
and the NBC feed would have been up for grabs.
Perhaps the local (UHF) indie would have opted
to take i t ,  or  perhaps the UHF ind ie would have
opted to  take someth ing out  o f  the other  11 sp i '
gots that i t  has available at i ts own control room
conso le .  And  a l l  o f  t h i s  p resumes  tha t  t he
p rog ram synd ica to rs  a re  send ing  eve ry th ing
down the p ike (or  through the sate l l i te)  in  ' rea l

t ime'. RCA believes that much of what is trans-
fer red through the sate l l i te  wi l l  run of f 'peak-
t ime periods. One RCA source prognosticates
that  the busiest  t ime of  a l l  may wel l  end up being
between 1 AM and 6 AM. He expects these lower
cos t  t ime  pe r iods  to  ' se l l  ou t  f i r s t ' .  RCA 's
SMARTS system is  p lanned for  that  l ik l ihood;  in
addi t ion to  sending down programming and de-
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scrambling signals through the satel l i te system
RCA wil l  also transmit cue tones and other elec-
tronic signals that wil l  turn on station VTR decks
to record an off-peak-time feed, and then turn off
the decks after the feed is over. In theory the
broadcast station manager would come to work
at 8 AM and f ind many hours of his next day's
broadcast day all neatly rolled up on 2" quad
tape ready to play when his local scheduling f i t
the program.

In his remarks prepared for the program syndi '
cators RCA's Andy lngl is said ". .  . this innovative
satellite service provides a switching capability
that enables the program supplier lo select the
precise combination of stations he wishes to reach.
We can easily tailor the distribution to meet the
requirements of each program supplier".

FCC Chairman Charles Ferris sees the other
s ide of  the co in.

"There is no magic in the number '3'. Econo-
mics may dictate that stations in different markets
will cooperale in some organization form to select
programs, gather news and sell advertising time.
But it is not clear (in my mind) that there is room for
only three networks. . .".

I t  is equally clear that a 'network' does not
have to  prov ide anyth ing approaching the
present 18-20 hours per day of 'easy switch'
programming to be viable. The Spanish lnter-
national Network, which actually beat the rest to
the satel l i te more than two years ago, has been
averaging under 12 hours per day (on WESTAR)
for f ive to eight stations; and few of these take al l
that is fed via satel l i te. One is moved to observe
that the networks have gotten away with their
domination of programming for so long largely
because they were the easy switch. The satellite
promises to change al l  of that and soon. Chair-
man Ferris sees it  that way. " l think most people
who complain about networks in reality seek alter'
natives". The satel l i te system envisioned by RCA
(and probably by competitors ATT/COMSTAR
and Western Union/WESTAR) is going to provide
those alternatives. Michael J. Gould, Vice Presi-
dent of Taft/H-B Program Services sums it up.
"The bottom line is that it won't be very long before
television programming, sales and networking will
be considerably changed; il only by the technology
of distribution."

What  about  the confus ion that  a l l  o f  th is
program swapping and pre-emption wil l  cause in
the marketp lace? Russel l  Barry ,  Senior  V ice
Pres ident  f  or  Wor ldwide Syndicat ion at
Twentieth Century-Fox Television suggests that
the f ierce network competit ion has paved the
way for an unstructured television marketplace'
"We have seen the regular television 'season' get
shorter and shorter. Event television, mini-series
and specials are on the upswing as network
competition has escalated. We have an electronic
entertainment revolution on our hands and we now
haye to deal with a liberated viewer".

Cable of course is a big part of the liberated
viewer's new found freedom. With cable now into

almost one American home in f ive (and pay-cable
already into one home in 15) the day when a
viewer was forced to accept the local station's
viewing fare (or read a book) is almost in antiquity.

Cable wil l  feel the broadcaster's jump into the
satel l i te arena on several fronts. Viewer habits
wil l  become disrupted and systerhs required to
provide syndicated program exclusivity wil l  f ind
i t  more  and  more  d i f f i cu l t  t o  keep  up  w i th
extremely f luid program schedules that change
by the day and perhaps by the hour .  l f  the
scrambling system proposed by RCA becomes
an economical system, cable feeds may also
tu rn  to  a  sc ramb led  mode  f  o r  s im i l a r
(addressable) reasons.

Some far  s ighted ind iv iduals  suggest  that  wi th
the broadcaster 's  d iscovery of  sate l l i tes the
operating habits of broadcasters and cable may
come c loser  and c loser  together  so that
u l t imate ly  i t  w i l l  be d i f f icu l t  to  te l l  one f rom the
other. Chairman Ferris said i t  best of al l  at NAB
in March.

"The FCC can take some credit for the recent in'
creased networking opportunities. In adopting an
'open skies' satellite policy in the first part of this
decade, and its more recently relaxed policies on
small satellite earth station size, the FCC has now
opened the door to the new marketing possibilities
we now see enyepreneurs exploring. These
decisions, taken together, stand among lhe most
significant FCC actions of the past decade."
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Ultimate Scrambling System?

During the last week in March RCA Americom
demonstrated at both the NAB convention and
the  A rmed  Fo rces  Commun ica t i ons  and
Electronics Association annual meeting in San
Jose, Cali fornia the operation of the newly
approved world.wide AFRTS television and radio
transmission system.

The system has been demonstrated and is in
daily use in a modif ied format to provide lower-48
television programming to the Alaskan Bush
Terminal mid-route station in Anchorage. In the
system, shown here in block diagram, RCA
transmits a pair of television programs using the
alternate f ield ( l ine) approach of Thompson-CSF
(see CATJ for February 1978, page 40). At the
up l i nk  s i t e  a  s ing le  v ideo  t ransmi t te r  i s
modulated with a pair of video signal sources;
alternate l ines (or f ields) are taken from each of
the two video sources and the "50o/o definit ion"
video is combined into a single baseband source
for modulating the transmitter. In this way two
video signals share the same transponder in real
t ime.

At the receive site the process is reversed with
a few wr ink les thrown in .  The ind iv idual  v ideo

AFRTS SYSTEM

ONE SATETLITE TRANSPONDER CARRIES

Two Video Progroms (Aliernote
L ine  "Lood ing" )

F ive  H igh  Quo l i t y  ( l5  KHz)
Aud io  Chonne ls  ( l  A t  6 .8  MHz,
4  D ig i lo l  Aud io  On 5 .5  MHz)

Groph ic  And A lphqnumer ic
In fo rmof ion  In  Co lor  ( ln
Ver l i co l  In te rvo l )

ACCOMPIISHED BY USING

Grophlc;

Al rernore  F ie ld  -  V id ip lex  -

Thompson CSF (S imi lo r  To  CBS'St rop ' )

D ig i io l  Aud io  For  Te lev is ion  -

Dole - DCC * One Conventionol (FM)
Progrom Chonnel

Infotexl - Micro TV

RGA/AFRTS DEMONSTRATE
TWO.FOR.ONE SATELLITE
TRANSMISSION SYSTEM

U

signals are separated into a pair of 'channels'
and the processing system looks at  the l ine
immediately above and immediately below the
missing l ine and creates a new replacement l ine
by averaging the electronic impulses for the
a b o v e / b e l o w  l i n e s .  T h i s  r e p l a c e m e n t  l i n e ,
generated at the receive site in the video
processing equipment ,  then upgrades the 50%'definit ion' video for carriage or re-transmisison
beyond the site.

A s imi lar  system, tested by CBS in  the fa l l  o f
1977,  is  in  use for  some of  the INTELSAT
( i  n ternat ional )  v ideo c i  rcu i ts .

To demonstrate for the Armed Forces Radio
and Telev is ion Serv ice just  how much channel
loading can be accommodated in this system RCA
placed an audio carrier (unrelated to either video)
on the standard 6.8 MHz sub-carrier. and then
created a new sub-carr ier  a t  5 .5 MHz which i t
d ig i ta l ly  modulated wi th  four  separate audio
channels ;  two of  which were the accompanying
audio for  the two v ideo s ignals  t ransmi t ted.  Then
to add addit ional versati l i ty to the system RCA
arranged to transmit an INFO-TEXT static video
m e s s a g e  d i s p l a y  c h a n n e l  o n  t h e  s a m e

TWO FOR ONE VIDEO, shown during NAB convention, seni a
pair of separate video channels through a single transponder.
Audio on normal 6.8 MHz sub-carr ier was unrelated to video:
program audio was tound on 5.5 MHz sub-carr ier in digital
format.
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ATopEnglneer...
On Fused Disc Cable

See Us At Booth 178 During The NCTA
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transponder. The INFO-TEXT system inserts
pages of  graphics or  a lpha-numer ic  in format ion
into the vert ical blanking interval of the standard
NSTC co lo r  s igna l .  The  INFO-TEXT s igna l
essent ia l ly  r ides a long ' for  f  ree 'and prov ides the
v iewer wi th  a changing d isp lay of  s tat ic  graphs
and a lpha-numer ica l  pages of  up to  20 l ines per
page with 40 characters per l ine.

RCA Americom was granted a contract last
November to develop a system whereby U.S.

Armed Forces overseas would have via satel l i te
re lay up to  a pai r  o f  s imul taneously  fed te lev is ion
p r o g r a m s  ( p l u s  a c c o m p a n y i n g  a u d i o  a n d
unre lated audio such as AP and UPI  vo ice news
serv ices)at  v i r tua l ly  any U.S.  mi l i tary  locat ion in
the wor ld .  RCA plans to  implement  th is  system
by  c rea t i ng  the  mas te r  f  eeds  f  o r  t he
programming at either Los Angeles or New York,
and  de l i ve r i ng  the  packaged  p rog ramming
(probably  ut i l iz ing the a l ternate f ie ld  approach
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demonstrated)  v ia  RCA domest ic  sate l l i tes to
U.S. bases that can be reached directly by
SATCOM, or to so-called 'gateway stations' inter'
connected to the INTELSAT system for delivery
overseas via INTELSAT birds.

Th rough  the  RCA domes t i c  sa te l l i t es ,
p rog ramming  w i l l  be  de l i ve red  d i rec t l v  t o
bnemya (Alaika), Guantanamo Bay (Cuba) and
Roosevel t  Roads (Puer to Rico)  for  local  re '
d i s t r i b u t i o n  t h r o u g h  e i t h e r  l o w  p o w e r  r e -



broadcasting stations (VHF or UHF), or, through
cable re-distr ibution faci l i t ies. The same service
wi l l  a lso prov ide serv ice to  a West  Vi rg in ia'ga teway  s ta t i on '  i n te rconnec ted  w i th  the
INTELSAT network, and a California station for
the western INTELSAT birds. From there the
INTELSAT fac i l i t ies wi l l  cany the U.S.  TV
programming overseas through one or two hops
of  INTELSAT b i rds to  U.S.  bases throughout  the
Pacific, Asia, the middle east, northern Africa and
Europe.

Up to the inaugeration ol this program
(expected late 1979 or f irst quarter of 1980) U.S.
forces overseas have being supplied with either
videotapes of U.S. programming (one week to
one month la te)  or  in  specia l  c i rcumstances
(such as the U.S. forces in the Canal Zone)
through'occasional '  sate l l  i te  re lay.

Some cable observers have suggested that
RCA (Vidiplex) or CBS (STRAP) systems may
harbor  the seed for  the 'u l t imate scrambl ing
system' for cable's use of the satel l i tes. Not only
does the system provide two video signals per
(standard)36/40 MHz wide transponder, but with
two separate unrelated video images on the

screen the viewer unlucky enough to not have a'separator'at the receiver is treated to an almost
total ly distracting pair of video pictures. The cost
of the transmission end 'encoder' is (relatively
speaking) quite inexpensive; $5,000 per unit.
However the present technology which al lows
the receive end 'decoder' (which functions at
baseband) to work is a healthy $30,000 per
t ransponder  channel  (or  $15,000 per  v ideo
channel). Several sources estimate that with'quantity production' the cost of the decoders"might be brought down to around $15,000 per
t ransponder  channel" ;  or  $7,500 per  v ideo
channel. The system makes use of both storage
and processing lC technology which holds out
the  hope  tha t  i n  ( ve ry )  l a rge  p rod  uc t i on
q u a n t i t i e s  t h e s e  c o s t  f i g u r e s  m i g h t  d r o p
dramatical ly as special ized lOs are developed for
the appl icat ion.

Low cost  or  not ,  by th is  t ime in  1980 i t  is  l ike ly
that for at least some hours of each day anyone
wi th in  reach of  an INTELSAT sate l l i te  wi l l  be
able to tune in American television originated by
RCA for AFRTS and transmitted worldwide to the
American Armed Forces.

An Exciting Yean In Store

NEW PRODUGTS AND SERVIGES
PROMISE INCREASED
SYSTEM FLEXIBILITY

What You See. . .
For almost as many years as there has been a

CATV industry, manufacturers of hardware (and
more recently software) have played the 'NCTA

Show Game'. The rules are simple; you load up
your advertising budget to spend 25-30oh (or
more) of the annual amount during the show
month. Plus, you change the calendar in the R
and D department so new products rol l  out of the
labs and onto publ ic  d isp lay to  co inc ide wi th  the
annual bash. And if  you have any part iculari ly
large contracts being signed, you delay formal
announcement  of  these s ign ings unt i l  the eve of
the convention. ln other worlds i ts cal led the
bandwagon approach. A frenzied peak of activity,
development and success al l  comes to a head
once per year. This year because of scheduling
changes and other snafus the last ten days of
May are the target dates for the cable industry.

Because magazine deadlines seldom fal l  pre-
c ise ly  where schedul ing would a l low the ' t rade
p r e s s ' t o  b r e a k  t h e s e  a n n o u n c e m e n t s  i n

'month ly '  or  b i -weekly  publ icat ions ( th is  is  be ing
prepared more than five weeks in advance of
N C T A )  t h e  i n d u s t r y ' o b l i g e s '  b y  p r o v i d i n g'convent ion dai les '  for  d is t r ibut ion on the con-

U
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turo new line extdnders.

!7hen new homes get built down the
road next year, you'll be mighty glad you
used Scientific-Atlanta 6552 Line
Extenders this year. Because our new
two-in-one design lets you extend
service using nothing more than a
hybrid chip.

When you want to grow just plug the
chip into our 6552. And get a boost

from 32 dB to 35 dB iust like that. Or
you can buy our 6553 with the higher
gain chip to begin with if you like.

You'll find that our new line extenders
also facilitate speed, accuracy and ease of
set up. And feature lower power con-
sumption as well. For more information
on how we chip away at systems costs,
call Skip Webb at (404) 449-2000.
Or write us. SclentlTic

Atlanta

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

Europe: 1-7 Sunbury Cross Centre, Staines Road West, Sunbury on Thames, Middlesex TWI6 7BB, England,
Telephone Sunbury on Thames 8975! Telex 896015

See us at NCTA - Booth 82
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NEW RCA 36 channel converters

vention f loor. Many products you wil l  see (or
subsequently read about)at NCTA are in fact st i l l
on breadboards as this is writ ten. Obviously
many  CATV eng inee rs  and  techn ic ians  a re
burn ing the mid-n ight  o i l  a t  p lants  a l l  across the
country  at  th is  t ime.

Theiefore not al l  of the products you wil l  see
'new' at NCTA are mentioned here. Perhaps
fewer than 25"/" are visible this far in advance.
Some who have completed R and D are simply
'suspicious' of anyone asking for material in ad'
vance. Jerrold, for example, is 'rumored' to be
planning a number of new subscriber converter
products but they prefer ( l ike most others) to
wai t  unt i l  the opening of  NCTA to pul l  o f f  the
wraps. You can't blame them. . . i f  a competitor
got wind of the particular approach they are taking
with new products weeks in advance it  is not in'
conceivable that the competit ion could show up
wi th a proto- type s imi lar  product  a t  the show.
Secur i ty  is  t ight  because b ig bucks r ide on new
products. Especial ly in a free wheeling market
such as we have todaY.

With those caveats out of the way, let 's see
what we do know about weeks in advance of
NCTA.

Antennas and Tower Products
Of f -a i r  antenna products  haven' t  changed

much in  poss ib ly  s ix  years.  One might  suspect
that with the advent of satel l i tes and the rapid
spread of AML and CARS band FM microwave
that off-air signals would not attract much atten'
t i on  anymore .  We l l ,  a  company  tha t  i s  no
s t ranger  to  the  an tenna  wor ld  (W inegard
Company,  Bur l ington,  lowa)  wi l l  be announcing
their f irsl designed-for-CATV antennas. The CH
series yagis are (1) ruggedized, (2) l ight weight,
and (3) reasonably priced. There are f ive models
avaif abf e covering channels 2'4,4'6, 'FM, 7-10 and
11-13. Gain over an isotropic source (subtract
approximately 2.3 dB for a dipole reference)
varies from 9.5 to 14.8 dB (i).  Price range is
around $100 and NCTA booth number is 180.

Someth ing you se ldom give much thought  to
(but should) wil l  be on display at the Microflect

booth. Waveguide for microwave (AML/CARS)
doesn't just tape to a tower leg or lay on the
ground; i t  has to be careful ly supported with the
ippropriate 'hanging' equipment. One of the
largest suppliers of this type of special ized hard-
ware, Microflect, wil l  be at NCTA showing us
how you get up and down towers, ' in and out of
bui ld ings-and around corners wi th  the mul t i '
buck-per  foot  microwave t ransmiss ion l ine
systems. l f  you don't know anything (or enough)
about such apparatus, stop by for an education.
This is one of those product areas where when
you need it ,  you need it  bad and there's no corner
hardware store to bailyou out.
Cables

Fiber optics transmission systems wil l  be on
hand in Las Vegas for 'generation three'. Now
there are some reasonably long systems operat'
ing (Ontario for one) with f ield proven results, FO
may be start ing to attract more interest of cable
operators. The primary use area at this t ime
seems to be in Hub trunking and remote head'
end l inks but the day is coming (we predict in the
1981-82 t ime f rame) when you wi l l  need to
seriously address f iber optics hardware for more
mundane  tasks  such  as  d i s t r i bu t i on  p lan t
design. Belden Corporation now has a 20,000
square foot plant on stream producing 'pi lot

runs' of the stuff and we suspect part of their
NCTA booth wil l  be devoted to this futurist ic
cable technology.

A t  t he  ta r  opPos i te  end  o f  t he  cab le
technology spectrum Belden also recently intro'
duced a pair of new RG-1lru cables. Model 9011
uti l izes 14 gauge solid copper'covered steel wire
center ,  ce l lu lar  po ly  d ie lect r ic ,  Duofo i l@ fo i l - f  i lm '
fo i l  sh ie ld  wi th  a 40% aluminum bra id and a
black PVC jacket. Style 9012 is the same with
messenger. One thousand foot spools are avail-
able with suggested resale pricing of 13 and 15
cents per foot resPectivelY.
(Subscriber) Gonverters

Converter technology is changing; perhaps
dramatical ly. CATJ had originally intended to
devo te  cons ide rab le  ed i to r i a l  space  to
conver ters  th is  month;  much l ike we d id MDS in
Apri l 's CATJ. However so many of the converter
suppliers said "wait unti l  we show at NCTA. - ."
that we decided to put i t  off a while. l f  there are
not some converter innovations worth studying
at NGTA, we wil l  be both surprised and disap-
pointed.

The converter is a necessary evi l .  There is no
other way to get more than 12fV channels into
the subscriber on a single cable. Converters are
only uti l ized when there is a customer for the
cable (therefore their cost is directly attr ibute'
ab le to  prov id ing fu ture income,  unl ike the p lant
itself which may pass miles of area with few if
any connects). But the converter, unl ike virtual ly
everything that costs real money, is inside of the
customer's home. Everyone knows the problem
this  creates.  In  a nutshel l ,  the customer is
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o $ 17 unit price
o April delivery
o Single switch operation
O Converts channels G, H, and I to

channels 2, 3 and 4

For specifications and more information
call or write Jim Smith today.

The Total Communications Company
P.O. Box 47066 . Dallas, Texas 75247 . 2141438-7691



always right and the cable company's converter
is always wrong.

lf  a converter was simply a frequency transla'
t ion device,  l i fe  would be fa i r ly  s imple.  Unfor '
tunately the converter is turning into a sub.
scriber terminal. l t  provides subscriber access to
addit ional channels, i t  acts as a pay/regular TV
selector, i t  may or maynot be capable of being
remote ly  tuned or  contro l led and
ins tances  i t  i s  a l so  tu rn ing  ou t

some
b e a

descrambler or decoder. The cable operator
wants i t  to do al l  of this for say $20; because the
cable operator f igures that sooner or later i t  is
going to be stolen, dropped and broken or used
as a weapon in a domestic quarrel. He f igures,
begrudgeingly ,  on los ing i t .

l f  you have need for converters (now or soon),
shop around careful ly and make it  a point to
investigate everything shown at NCTA this year.
We'l l  do the same and then in a couple of months
we'l l  try to sort out the facts from the f ict ion for
you.

Oak Communications has made a very decent
name for i ts converter products and at the
Western Show in Anaheim this past December
they quietly displayed a new "addressable tech'
nology" converter system. l t  works (basical ly)
this way:

1) At the headend (or in your off ice through a
box at the headend)an 'addressing machine'
can be programmed to interrogate any
matching Oak 'addressable Econo-Code
converter/decoder' in the system. l f  you
want to shut off a cable subscriber pay ser'
vice, you simply dial up the appropriate key'

board code for that subscriber's unit.
2 )  The  add ress ing  s igna l  i s  t ransmi t ted

through the system and the specif ic con'
verter addressed receives the message and
turns on (or off) the pay service.

This sounds alot l ike addressable taps, only
here you address a converter and the CATV plant
stays l ike i t  originally was. This system is quietly
being tested by Oak at Brunswick, Georgia and
wil l  also be tested by Century Gommunications
in one or more of their systems soon. Oak's
system is  based upon some propr ie tary
hardware they created for the STV over'the'air
system in Los Angeles. This is probably too good
a concept to go unchallenged by the competi '
t ion. Oak wil l  also be showing a new low cost
block converter cal led appropriately "The Bloc"
which provides seven channels of service (A'G),
and a new 30 channel  "Econo'L ine Thi r ty"
package.

AEL wi l l  be showing the i r  AEL-DCU which
converts and descrambles either two mid'band
or two super-band channels to either channels 2,
3 or 4. Of interest is the noise f igure; 8 dB is
c la imed.

RCA joins the batt le of extra channels with a
new 36 channel set top converter that is available
in both one piece and two piece (as in remote
control) versions. Specs on the new converter
were missing at press t ime; categories such as
overload performance and dynamic range were
noted as "excellent". Output is either channel 2
or 3 (4 special order).

Construction Aids
With new construction for CATV plants head'

ing towards a new annual mileage record one
might suspect that there would be a host of new
hardware in this area as well.  One manufacturer,
Time Manufacturing Company, has announced a
new Tel-30/34 telescopic model 'medium height'
aerial l i f t  which has a rated l i f t  capacity of 350
pounds for working heights of 35 and 39 feet and
side reach capabil i t ies of 22.5 and 26.5 feet. The
new model(s) are designed to instal l  on a 1.5 ton
truck with a 60" minimum cable to axle measure'
ment .
Head End Products

lf you haven't looked very careful ly at the ful l '
l ine Blonder Tongue catalog lately, perhaps you
should. BT has been adding a long l ist of new
specialty products to their already large equip'
ment l ine of late and two may have a special
interest to you if  you are into doing very high
quality video transmission work. BT's model VM
(4925) modulator is designed for wideband video
modulation requirements (30 Hz to 8.125 MHz)
with 13 different frequency models available
ranging t rom 49.25 MHz carr ier  f requency
through low,  mid and h igh band groupings.  Wi th
8 MHz bandpass some really high quali ty (650
line resolution) pictures are possible. For the
opposite end of the l ink, their model VDM (4924)

i n
to

F
U

TIME MANUFACTURING hydraulic l i f t lor CATV
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wideband video demodulator wil l  bring you backdown to baseband. BT atso h;; pi i i  oi nighoutput capabit i ty. .singte cnannef (on-cnannEij
processors available; their model HMCA-b tq+AZiis rated at 76.0 dBmV (6.3 vottsJ wniie tne MCA-b(4454) is rated at 68 dBmV tZ.S'voiisl. And we,veheard rumors of an even_f Sin"l oriJrt capabitity(80dBmV)coming f rom BT.  

- - - r

l f  you are looklng lor a t iny, compact box toreduce.(drop) sound by say uij to 12 dB, nr|i"ro.wave Filter Company fras a ne* proorciioiVo,priced in the $25 
-range, 

mooEi-i+og trdrno'reducer) measures t.x 1.5'x 3 in;he; and with asingle screwdrive.r adjustment 
-aj iows 

you toknock down sound up t6 12 dB. Th;; i  modets areavailable, for low, mid and high OanJs.
Passives

.^ Tl1?"l l te f.or passive sates seems to be goingto opposite directions at the same time. 
-tr, tosi

l i lT: toq supptying in thiJ," ir,"t  area haveproducts in both, jult  in case one nappens iocatch hold fastest.
Theta.Com has anew tap which they headlinewith the price; $5.75jor two outpuG anO twentycents more for four. The specs are impressive, i th3g a ptug-in modute an'o i i  cai ; ;  mountedeither aerial or pedestal
RMS counters with their Econo-Tapo whichcan also be aerial or pedestat mounteO'anO tneyboast i t  wii l  f  i t  into a 4 incn peOeslai eirctosure.
RCA enters the passive's area-wiin not ontydirectional .(2, I  and g way) i"p, Ort a t ine ofo t rec t tona l  coup le rs ,  sp l i t t e rs  and  a  powerinser ter .  A l l  component i  can Oe'JeOestat  ormessanger mounted and have an integral hangerbracket which el iminates tne,;eed;-fLr an extrabracket when the trunk cable tOVl p"rr"s thedevice.

Pay TV/Security

. The,pay TV and/or security end of the businessis beginning to merge into tne conveiier area anoperhaps in another year we,l l  Oe naiO-pressed toseparate the two.
. .  AFL has their AEL_D single channel ,descram-

fl"_1 *t,iql they say is c6mpatioie-with otheroes.crambting systems. l t  can stand alone or beuti l ized with a converter anO tisipi iceTs $18.9S.Micrbwave Fi t ter .  Compin i  Oi ing,  on aParental Control Switch tor 'piy'cfLnnets; a t<ey
1:!y1t"9 lISp t9 control ac'ce'ss to a premium
channe l .  The  i ncoming  sys tem s igna ls  a reinserted into a securit /shi"rJio irEvent ois-connect or bypass by tool-hanOy suOici iO"rs "nd
l l "_?rlql t . , is jumiered to tne-rV's"t .  Any
9l.3li9l (2 through W) can be supptied and twoKeys come wi th  each uni t .  euant i ty  pr ic ing is  inthe $22 range with four week deliveiv.

I n  a n  a l l i e d  a r e a  T E S T - * i f f  
' r n o *  

t h e i r'scrambler-booster'  
model SB-1; a nign output(76 dBmV at 1 dB compressionl rb Oe gl in ampti-

l'."IIilh a.buitt-in power suppry toririiing MATVsystems that require more soup than normalamptif iers can prirvide oetorJtoing' ; ; io distor.t ion.

,fu
MICROWAVE FILTER's parental controt key.trap

.  Merri l l  Cabte Equipment Company (MCE) wit lbe showing their cAir/Tap aoJiJssaLtL tap. rhe
*9i:::$t" jqp fortunes hau;-;;t ;een toormpressive of late. bu-t Merrilt has stuck by ibasicaly sound io'ea trom-iii iiii"piiLn wheregllgt have come and gone. In f ieid tests the
[C-f Oqcka-ge is provinj'itsert.as"d"ing a goodcontender for svstem control oi pi"rnim j"nJ
othel program channel..1e.�, lr iV-*O' pernapsnow that you have your TVRO in anJpaiO for i t  ist ime to start thinking about Oetter wali  to poticethe people who are ustng your service.

0j

J

\

Midwest Corporation
cAw DtvtStoil

P. O. 8ox A - U Slndy Blvd. Cl.ildsrg, W6t Vilgin4 &t

For All Youi N.odr In Cablc TV Crll tlldwctr CATV Dlvlrlon

Distributor of alt CATV equipment.
Hesd End Equipmsnt
Line Amplifiers
Pre Amos
Passiv€ Devices
Staple Guns
Pgdsstsls
Pole Line Hardwar€
H€avy Duty Antsnnas VHF & UHF
Closed Chcuit Equipmenr
Pole Mounted 30 Volt I @ Volt power Supplies
Sadslco Field Srrength Meters
Klein Tools & Safety Equipment
Unarco Rohn Towers
Comm Scope & Belden Coaxial Cable

ilr
Midwo!t

All merchandis shipped sme day order received.

CALL COLLECT 3&t622-470O or 3M624_54i9

JACK CROUSE,

CATV Sales
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BROADBAND mod.kit module lnstalled in SAM'S amplif ier

Finally in this sub-area Blonder Tongue has
decided to l icense 'others' to not only uti l ize
their STV (BTVision) system but to also al low
other f irms to manufacture (under l icense) the
hardware that goes into the unique system.
Blonder Tongue has been demonstrating their
STV system for some years and it  is certainly out
of the R and D stage by now operating in over the
air situations in both New York and Boston with
Detroit planned for mid-summer of this year. Of

al l  of the scrambling techniques in use in STV,
MDS and cable,  we keep hear ing that  the
BTVision system is the toughest to break even
for extremely capable and well equipped 'experi-

menters'.  Now BT wants to l icense 'quali f ied'

f irms to manufacture this equipment. We hope in
the process they don't blow what has to now
been an excellent security system to prevent
unauthorized disclosure of the technical aspects
of the system.
Plant Gear

Broadband Engineering (the folks who help
you retro-fit older plant gear so that you can get
many addit ional years of service out of i t)  has
several new MOD-KITS which they wil l  be show-
ing at NCTA. The new kits cover both trunk
amps, bridger amps and l ine extender amplif  iers.
lnc iuded is  a complete l ine of  push 'pul l  mods for
the (Jerrold) Starl ine One SA'series amplif  iers, a
27  channe l  push -pu l l  mod i f i ca t i on  fo r  t he
(Kaiser) Phoenician series, a push-pull  hybrid
approach to the (Jerrold) Starline'20 series and
final ly a modif ication kit to al low you to change
out  the SMMTSAM ser ies equipment  118.25 MHz
pilot carrier to a (channel) operating f requency.

C-COR wil l  be showing a new low cost ($115)
economy model l ine extender; the E'417. This
unit operates on either 30 or 60 VAC (two ver'
sions), has the SPM-32 and gas diodes for protec'
t ion from nasty voltage surges and transients,
and is designed for the operator who wakes up
one day and says "Hey-l do not now need, nor
am I ever going to need two'way capabil i ty".

RCA is  out  wi th  a 'new generat ion '  o f  hybr id
amplif iers which they say have ' improved noise,
cross-mod, and composite tr iple beat'  specs as
well as ' improved module protection and heat
dissipation'. Surge arrestors plug in from the top
of the module without removal of the module
covers. There are four new amplif  iers in the l ine.

RMS wil l  use Las Vegas to announce that they
are now in the power supply business. They
descr ibe the new power suppl ies as 'Rol ls

Royce' units with no options; everything is buil t
in standard. That includes t ime delay shut off for
voltage transients, primary input circuit protec'
t ion, gas-f ired self healing 10,000 amp output
rated voltage protection, a pair of output ports,
40 dB return loss 5'300 MHz, on/off primary
circuit breaker, a pair of pi lot l ight indicators for
primary and secondary voltage indication, pole
or cross arm mounting, Bell  Telco outside f inish
corrosion resistant specs and 1600 volt bypass
capacitors. Voltages available include 30 and 60
VAC. Plus about a half dozen other features.
Price range is $400.

StudiolLocal Origi nation
A renewed interest in cable local origination,

contrary to the recent Supreme Court decision
on the topic, is l ikely at Las Vegas. Much of the
hardware has been around for some months (or
years)but has not been shown at cable shows of

Yep, it's afact
BEI CG-410

costs only $3600.00
And includes as standard:
o 2 character sizes
o 2 speed roll & crawl
o Word flash & underline
o Automatic centering
o 1-2-4line title window
o HelicalGen-Lock
. 8 pages of storage
(Thats 3072 characters!)

For more intormation write or call:

EIEE [,ftf*it'.*..'
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Therc is morc than oneoption
in Pay TV, but the best

optionsarewith

THE AUET 3-sTEP
PAY-TV PROGRAM
1. Our Pay-TV specialists will study your
particular system to determine what you
want to accomplish in premium program-
ming, pay penetration, and security.
2. We'll make an analysis and present all
of the options available including your
future expansion needs, the various levels
of security, Pay-TV hardware required,
and most importantly the cost effective-
ness of each system
3. Anixter-Pruzan will then quickly deliver
your Pay-TV system to you from one
of its stocking locations.

"'ir).,:

s--I*,

a

Pay TV Security From Promo,the unique positive
f i l ter decoder and encoder system.

3 and 7 Channel Mid Band Converters to add
channels to your  system.

Audio Announcer,compact, completely tran-
s is tor ized,  wi th a l l  audio record and p layback
fac i l i t ies inc luding t r ip  tone recording and
playback.

Keystone Parental Keylock Trap permits
parenta l  contro l  o f  programming.  When the
key is  removed,  the pay channel  is  t rapped,
removing Video and Sound.

PN'Z'N
Call us toll free:
EAST: 800-631-9603
WEST: 800-426-4948
In Washington, call 206-251-6760;
in New Jersey, call20'l-227-958O
General Offices: Anixter Bros. lnc.,
4711 Goll Road. Skokie, lllinois 60076

Visit us at the NCTA
Show Booth 79

@1978 Anixter Bros. Inc
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late because of the negative feelings at most
cable shops for LO production. With the industry
growing and systems growing, the interest in
local origination work is beginning to turn back
posit ive again.

MSI Television wil l  be showing their FLEXI-
CASTER@ 79-MC-2 two channel system which
allows advert ising displays, stock and/or news-
wire displays and selections, t i t l ing (over) with a
new easy to use page sequencing and insert ion
technique. Some of the new technology involved
includes keyed color-character t i t l ing over al l
external video signals. A new "lntel l igent Key-
board" with 112 keys, f rom 1 to 21 l ines per page,
8 selections of character size, plus selections of
character and background color. Pricing is in the
$4750 (up) range and even if  your cable system
doesn't need one your kids would love to have
this machine around to create al l  sorts of inter-
est ing v ideo on your  home Sony.  MSI wi l l  a lso be
showing upgrading equipment  for  ear l ier  MSI
units, a Data Weather package for NOAA and
local weather displays, and upgrading capa-
b i l i t ies for  o ther  MSI equipment  in  the weather
area already in the f ield.

The Associated Press wil l  be showing their
well  established AP NewsCable service which
provides twenty-four hour per day news, sports,
business, weather and consumer information
(starts around $2,000 for a year's service) and
their AP News Wire for local news originations.

Test Equipment
There wil l  be a wide variety of new and

cer ta in ly  exc i t ing test  equipment .  One of  the
magic words wi l l  be 'd ig i ta l 'whi le  another  magic
word wil l  be 'microprocessor'.  Sophisticated
technology wil l  make this year's new generation
of test equipment smarter, easier to use, more
accurate and in many cases it  may tel l  you things
about your system which you just as soon you
didn ' t  know.

The bigger your cable operation is, the more
you wil l  want to see the new CATV Sweep Re.
covery System on display at the Wavetek booth.
Here is an innovative approach to processed
sweep techniques that al lows you to run routine

tests or even FCC proofs without fear of irr i tat ing
subscribers. As Wavetek wil l  tel l  you, up to now
you've had two system sweeping choices; low or
high level. Low level requires expensive receiver-
end gear (tracking spectrum analyzer) and resolu-
t ion is typical ly +l- ' l  dB, or worse (with lots of
carriers present). High level requires running the
sweep at 3-5 second rates 15 to 20 dB above the
signal carriers. For best results you use storage
scopes and they aren't inexpensive. Wavetek has
changed the whole approach, married it  to a
microprocessor control system and developed a
system that al lows the technician to hand to his
superior either soft or hard copies of the proof
from as many locations as he wishes; either on a
delayed basis or in real t ime. l f  al l  of this
interests you, we'l l  be talking more about i t  ( in
our usual depth) towards the end of the summer.

TEXSCAN has a new portable sweep system
that provides bench sweep capabil i ty in a battery
operated, f ield ruggedized package. Their new
model 9900C has a number of interesting
appl icat ions inc lud ing detect ing i l legal  sub.
scriber hookups. The system operates across
the 4 to 350 MHz region, has *57 dBmV output
with */- 0.25 dB f latness, 1 dB step attenuation,
adjustable t i l t ,  and internal switching of displays
for test and reference traces. Price range is
around $2800 under a show special.

Comsonics, Inc. has a pair of new devices;
their Video Sensing Coaxial Relay is bound to
find many applications both in test and headend
applications. l t  has no third order distort ion, 90
dB of isolation, a return loss greater than 35 dB
and wil l  switch with as l i t t le as 150 mV of video
sync level. They wil l  also be showing a new
Sweep Inser t ion Device (SlD)  des igned to
provide an insert ion point for summation sweep
of CATV systems. The unit features low insert ion
loss (1 dB max) and high isolation with a good
return loss match (greater than 20 dB). The unit
has two modes of operation; normal and sweep.
In the sweep mode the unit has unity gain to both
the headend output signal(s) and the sweep sig-
nal. In the normal mode al l  active components
are bypassed by a coaxial relay. A 20 dB output
test port is operational in both modes'

Sadelco, Inc. wil l  be showing a pair of new
field strength level instruments; a model 719C is
a new version of the well known 7198 and it
f ea tu res  improved  VHF and  UHF tune rs ,
rechargeable battery with an AC option, a new
molded carrying case in the $350 price range.
The MK-3 is a low frequency adapter that con-
ver ts  4.5-54 MHz in to the 114.5 to  164 MHz d ia l
range. An internal amplif ier 'cancels' the conver-
sion loss result ing in */- 1 dB accuracy of the
adapter.
TVRO Hardware

The on-going trend in the sub-industry within
an industry, the supplying of hardware for satel-
l i te terminals, seems to be continuing towards
the ' lower cost 'area. At the same time as this is
moving ahead, a number of the established
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MEASUREMENTS MADE EASY !
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CARS
Texscan's microwave down converter permits measure-
ment in the MDS (2.L GH.Z) TVRO (3.7 GHZ) and
CARS (12.7 GHZ) band with existing VHF test equip-
ment. Spectrum analysis, signal strength and even
microwave sweeping are possible with the MDC-3.

Available as an option are three bandpass filters which
speed and simplify the measurement process. The filter
kit is required for sweep operation. The MDC-3 has a
calibrated insertion loss and adjustable local oscillator
for each band. Other frequencies are available.

Texscan
TEXSCAN CORP.:2446 N. Shadeland, lndianapolis, Indiana 46219, (317) 357-8781, TWX 810-341-3184

THETA COM: 2960 Grand, Phoenix, Arizona 85017, P.O. Box 27548,85061, (602) 252-5021, (800) 528-4066 TWX: 910-951-1399
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' l - lome Box Otf ice, lnc. 1978

Therepeople
arcpurclorest llnk
wlthouletspace.

And a lot of earth-bound areas, too, for that matter.
These people are part of Home Box Office Network Opera-

tions. They can handle anything and everything involved with
sending and receiving the perfect signal.

Some are engineers and technicians who specialize in the
continuing "state of the art" development of video and audio
transmission and cable technology.

Some specialize in setting up affiliates with our Earth Station
Application Service and handle all of the details.

And others handle the nuts and bolts: scrutiny of film, super-
vision of film to tape transfers, transmission testing and even
manning our "touble Phone" when HBO is on the air. They can
answer a question in a minute or be on a plane the same day.

All of these specialists are trained to trouble-shoot in one
special area of operations. Your area.

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

Pe te r F ra m e (212) JU 6 -1212, B:J.l H o o k s (274) 3U -8557 ;
or Don Anderson (415) 982-5000.

You knowus.We knowyou.



NEW HUGHES 5 meter Cassegrain leed anlenna

suppl iers  in  th is  f ie ld  are re-organiz ing the i r
products to put them in better competit ive posi-
t ions for the next on-rush of terminal buyers f rom
outside the CATV arena.

Hughes Microwave Communication Products
wi l l  d isp lay a new ' low-cost '  f ive meter  antenna
wi th two feed opt ions;  a  h igh gain Cassegra in
design for lower signal areas, and a ( less costly)
focal point feed for stronger signal areas. Unique
to al l  of this is that the antenna can be
'expanded' to six meter diameter should addi-
t ional gain be required at a later date. The

antenna mount is the now almost universal
design type that al lows the whole antenna to
pivot at a central point around a hub; al lowing the
operator to have the advantages of a polar mount
without the often cumbersome polar mounting
system. In addit ion to the new ionvert ible 5/6
meter dishes Hughes is also expected to show a
new design concept in TVRO receivers featuring
one master single channel receiver fol lowed by
(opt ional ly)one or  more 's lave ' type uni ts  wi th  12
push but ton channels  on each s lave uni t .

Scientif ic Atlanta wil l  be showing a new series
of receivers and a new 4.6 meter TVRO antenna.
The 6601 is a single channel TVRO receiver of
new design while the 6602 is a frequency agile
radio. The single channel radio can be adapted to
the frequency agile state by changing out the
tuner  module.  Up to three subcarr iers  are
possible and threshold extension is standard.
The new 8005 Cassegrain antenna is said to offer
pe r fo rmance  equa l  t o  l a rge r  p r ime  focus
antennas. l t  consists of twelve metal panels
formed using a die-stamp technique; panels can
be interchanged or replaced in the f ield.

Harris continues to offer their model 6200
earth station which features a Cassegrain feed
system and an equatorial mount.

USTC is expected to show a new 4 meter an-
tenna with prime focus feed and possibly a six
meter  f iberg lass antenna s imi lar  in  des ign to
their established six meter metal antenna.

Comsonics, Inc. has an uninterruptable LNA
powering system that operates on a 115 or 22Q
VAC primary circuit providing 12.5 to 17.7 VDC
through a twin Gel  Cel l  conf  igurat ion.  10 KA Gas
Discharge and varistor components provide pri '
mary surge protection. Standby powering, when
primary power is interrupted, wil l  average 20 to
40 hours (two LNAs can be powered from the
uni t ) .

-

A Very Useful Box

THE GAIN BLOGK- GATJ'S LATEST
KIT FOR LEARNINGTHE BASIGS

Gain ls Basic
Of al l  of the kits developed for the CATV in-

dustry in the CATJ Lab, none comes closer to
being a basic  work ing too l  than , ,The Gain
Block". The whole purpose of the gain block (kit)
is to al low the cable technician and engineer to
become more famil iar with the operatin! charac-
terist ics of typical broadband hybrid amplif ier

devices. And, to sweeten the pot just a tad, in the
process of creating your own basic gain-block
learning tool you wil l  also come up with an ex'
tremely high quali ty standby or bench amplif ier
which wil l  in a short t ime in your system become
perhaps the standard against which you judge al l
other broadband hybrid amplif ier devices. Plus,
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in a pinch (when you can spare it  from the work
bench!)  you wi l l  be able to  grab th is  se l f  con-
tained and self powered amplif ier and run to a
t rouble spot  to  p lug in  30 dB of  ga in or  so whi le
some regular piece of plant gear is down with the
sicks.

This project began when Coop was reading
through one of the dozens of publications he
receives each week f rom all over the world. There
had been a rumor about for years that HP
(Hewlett Packard), in developing a hybrid ampli-
f ier back around 1970-71 had produced approxi-
mately 15,000 of a very high quali ty hybrid ampli-
f ier chip device. Some rumors had HP trying to
peddle the high quali ty (gold-saphire substrate)
hybrids to f irst one broadband CATV amplif ier
after another. Only, apparently, Anaconda opted
for the HP device(s) and if  you own a plant with
some early 1970 era Anaconda amplif iers you are
already aware that there are no replacement hy-
brids for these amplif iers available. Well,  Coop
found some. Not a large stockpile but enough to
warrant  CATJ designing a super  qual i ty  k i t
around these devices.

CATJ init ial ly acquired a pair of the devices
and promptly sent one down to the hybrid ampli-
f ier brain of the industry Bob Savard at Broad-
band Engineering in Jupiter, Florida. Savard's
Broadband outf i t  has done more to produce cir-
cuits and modif ication kits for those operators
'stuck' with out of date single ended (and push
pull) plant gear than anyone else in the business
today (see CATJ for May 1977, page 36). Savard's
f i rm p laced the sample uni t  in to the i r  Dix-Hi l ls
test system and ran the numbers for us. "This
device was way ahead of its time; in fact it is
probably way ahead of much of today's technology.
It was simply too good (and too expensive) for
CATV. . .and that's probably why it didn't catch on
like say the TRW hybrids did" reported Savard.
"By the way...can you get enough of these to
allow us to help out those poor unlortunate souls
with Anaconda amplifiers???" he asked.

The data on the basic hybrid amplif  ier chip, as
mapped out by Broadband Engineering, appears
here. One heck of a device. We asked Broadband
to run it  through the cross mod, second order
and tr iple beat checks at a number of differing
voltages. We got back this data plus current

dra in,  and noise f igure p lus input  and output
match f igures for the test devices. And we
promptly bought up al l  that Coop had spotted in
an obscure classif ied electronic ads publication.

Like we said, gain is basic. Good quali ty gain
with the kind of amplif ier operating specs you
see l isted here is gold-plated basic. But then it
should be. . . these are very expensive hybrid
amps and HP spared nothing in manufacturing
them. They are even gold plated !

Now What
With the hybrids in hand and locked up in

Gayland Bockhahn's off ice the next task became
one of deciding just how the most people could
get the most education from them. All  you really
have to do is apply 24 volts (or less down to say
12 volts as Savard found), connect an input
source to one pin and an output load to another
pin and you instantly have 30 dB of gain from 30
to 350 (+) MHz. That seemed about as basic as
you could want and with the 53 ( + ) dBmV output
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Radio Networking Via Bird

A number  o f  recent  announcements
in  the  na t iona l  rad io  ne twork  a rea
invo lv ing  the  d is t r ibu t ion  o f  rad io  and
news-radio programming material via
sa te l l i tes  war ran ts  an  uodate  in  th is
area. The fol lowing radio network and/
or radio-news services are currently
invo lved in  sa te l l i te  d is t r ibu t ion  v ia
RCA SATCOM taci l i t ies:

1) ABC Radio has ordered a pair of
fu l l  dup lex  (8  KHz)  aud io  c i rcu i ts
b e t w e e n  N e w  Y o r k  a n d  L o s
Ange les .

2)  CBS Rad io  has  a  s imi la r  dup lex
systern also between Los Angeles
and New York.

3 )  NBC Rad io  a lso  has  a  s imi la r  sys-
s tem p lus  NBC drops  o f f  serv ice
in  San Franc isco  as  we l l .

4) UPI Broadcasl SErvices leases a
fu l l  dup lex  5  KHz c i rcu i t  be tween
New York  and Los 'Ange les  w i th
s imp lex  drops  in  Houston ,  San
Franc isco  and Ch icago.

5) AP News Radio Services ut i l izes
a  s imp lex  c i rcu i t  w i th  a  New York
o r i g i n a t i o n  p o i n t  a n d  s e r v i c e
'd rops '  in  Ch icago,  Los  Ange les
and San Francisco.

Al l  of these services are found on the
SCPC mode (see CATJ fo r  August
1978, page 25).

Six
the

rs

why
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nest

Compact
oesrgn.
Up to 1000 VA
outpur with 90%
efficiency - in a
3 1  x  1 3  x  1 5  i n c h
pacKage.

5.

2.
Modular i ty.
Easy-to-remove
modules.

3.
Reliabi l i tv.
Environmental ly
tested.
Operat ing tem-
perature -40F

Complete
acceisability.
With isolated
battery com-
partmenr.

3s to  +140F.

\ '4.
6.
Heavy duty.
Heavy-gauge steel,
dou b le- locked
-enclosure.

Lightning- surge
protectron.
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Al l  un i ts  ava i lab le  in  pedes ta l
o r  po le  mount .  Send fo r  comple te
data  on  Sawy 'er ' s  sensat iona l  new
Ser ies-3000.
Sawyer  Indus t r ies ,  5649 Peck  Road,  Arcad ia ,  CA 91006 -  (213)  442-5981
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capabilities for 12 channels (flat) input there was
sohe tugging and debating on doing iust that;
packaging it  with a simple power supply and two
coax connectors. However it seemed a shame to
stop there since the unit was really too good 1o
jusi tay about amplifying TV signals al l  of i ts l i fe.
So we went to work to make it have greater
potentialthan that.' 

Now anyone who has worked with h}brid
chips in the raw has already probably found out
that if you can couple input-in and output'out
through very short (i.e. low capacitance) connec'
tions the gain-bandpass characteristics of the
hybrid amp are pretty much determined by what
is inside of the beast. On the other hand, i f  you
want to set the hybrid over "here" and run a few
feet (or even inches) of coaxial cable from a
convenient iack to the pin on the hybrid you've
just bought gain-f latness problems. We init ial ly
bttempted to 'print '  an input l ine and an output
l ine on the bottom side of our double sided G'10
board to make the run from the front panel
rhoudted F fittings to the input and output pins.
The machine osci l lated wildly; not suff icient
isolation between the input and output' l ines'for
the 30 dB of gain to ignore stray feedback. So we
went to sub-miniature coaxial cable to l ink
between the input f i t t ing and the input pin and
ditto on the output. That cured the osci l lat ion but
as we expected the sub'miniature line presented
new problems. We fought with this for awhile,

then placed a trimmer across the input which
results in a'rol l  off control '  for the hlgh end (say
250 or 300 MHz up). Not the best engineering, but
it got us out of a temporary design bind. We'll
come back to this in later monthly instal lments
in the gain-block add'on saga. ldeally of course
the input f i t t ing center pin should solder directly
to the input pin on the HP hybrid amp, and the
same for the output f i t t ing. That's a tough
mechanica l  ass ignment  of  course but  we
mention it here because we want other Gain
Block experimenters to have the berlefit of good
engineering practice.

Witn tne Oasic unit running on the basic power
supply DG voltage of 24 volts (actually the supply
lodds down to around 26 volts without regulation
with the 250 mA or so current at that voltage) we
next turned our attention to making the unit
handy to use for gain checks. We went back to
brother Savard's numbers on what happens to
gain (and noise figure, etc.) when the operating
voltage is lowered. Our first thought was to
simply place a linear voltage control pot across
the B + supply and al low the experimenter to
crank the supply voltage around to f it the gain he
wanted. That's still not a bad idea but we decided
against it for mechanical reasons. We decided to
go with three switches which operate zener
diodes that regulate the. operating voltage to
chip down in three successive steps. You'l l  note
on the front panel we have lour switches; the
three on the left are voltage (and therefore gain,
etc.) controls. The far left hand switch provides
24 VDC regulated to the amplifier. The switch
next-right drops the operating voltage to t6 volts
while the next r ight switch is for 12 volts
operating. The fourth switch is a 'spare' fo.r
future projects we have in mind for Gain Block
experimenters. All had LEDs to indicate which
voltage is operating. Check the Broadband test
results for each of these three zener regulated
operating voltages and we think you'll agree that
if you are going to have three spot'voltage'gain
levels, these three represent the best choices. Of
course a person could use the fourth switch
(with an appropriate zener diode and impedance
iource resistofl for another voltage/gain level if
he wished. However, we suggest you leave this
position 'open' for now since we have some pro'
iects in mind for that switch later on.

Ahead
lf you will look carefully at the bac_k of the Gain

Block you' l l  notice a pair of jacks. One supplies
B + and the other is a handy negative (ground)
jack. This makes your supply useful for a standby
powering source when you need 24 volts or so
(OC) to iun a bench proiect. Around 500 mA is
available here il you switch off the Gain Block
hybrid device.

Now look at the front panel. Above both the
signal input ( left hand side) and the signal output
lright nand side) F fittings are a pair of chassis
iacXs. The rear of these jacks, for initial proiects,
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most anythingf-yorr need
fromrls.

InehrdinE the trrrth about
what-yOucant get.

Our stock of CATV equipment is one of the
largest anywhere.

It includes antennas, headends, and earth
stations at one extreme. Electrical tape,
crimpers, and staplers at the other.

The things we carry are the best and the
latest we can find. With names vou and we
know as reputable and reliable.

We ship from stock, the day you order.
But sometimes, in spite of our
best efforts, we just don't
have the item you want in
stock.

We don't deal in false
promises. We'll tell you
we can't ship. And
suggest another source
if we know one.

Some things you
can always get
from us:

. No minimum
billing. No
minimum order.

You won't be charged
$15 for a $5 item when you buy it from us.
And you won't have to buy a lot of other

o An instant, hassle-free replacement policy.
Which rneans that, when you plug in something

you just got from us, and it doesn't
work (it does happen) call us, and
we'll ship you a replacement that

day. No waiting, no quibbling.
We don't-like so many

others -tell you to ship the
non-working unit back to the

manufacfurer.
o CATV's best customer
service. Experts you can

consult with any time
on our toll-{iee line.

Get simple and
straight answers to
your questions. Or

comprehensive
recommendations

concerning sophis-
ticated subjects. Like

antenna systems
design, and system

layouts. Custom-
designed headends.

Free always. Call us
now for our complete

catalog. The phone call and the catalog are
free. No obligation when you talk to us, ever.

Toll-ftee 800-523-5947
ln Pennsylvania 800-492-2512
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things you don't want or need,

969 horsham road, horsham, PA 19044
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ECG 51 37
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RF CHOKE

go to ground on a grounding buss.  However ,  as
we shal l  see in  coming months these jacks are
key to  p lugging in  outs ide-of - the-Gain Block
aluminum case external  boards.  The p lug- in
boards measure around 2 inches wide and 4
inches ta l l  and there are s ix  now operat ing and
severa l  more in  p lanning.  By having vo l tage avai l '

B +
VOLTAGE

GAIN BTOCK CONIROT CIRCUIT WIRING

able f rom wi th in  the Gain Block,  we can run
act ive devices (such as a s ing le or  mul t ip le  s tage
s ing le  channe l  p re -amp l i f i e r  peaked  on  one
channel ) ,  or  we can p lug in  t i l t  or  equal izer
passive blocks. Or, we can plug in outboard
f  i l ters  for  say a s ing le (VHF) channel ,  or  a  group
of  channels ,  or  a  whole ( 'b lock ' )  band.  This  would

t-t
I I
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CATJ GAIN BLOCK.HP3S6OOB AMP MODULE

CATJ sent a sample of the HP356008 'surplus' gain block to Bob Savard at Broadband Engineering (P'O' Bgx 1247, Ju.p.iter'
f ' f- OSISA) to have the device checked on Dix Hil ls ind other gear for noise f igure, gain, second order and triple beat conditions
under varying operating voltages. The results are tabulated here for instant reference.

Vollage Current Input OulPul
vswR vswR

Ch. 13 Max. Output Trlple Worst Caso Typical
Nolse Figura .57 dB Xmod' Beat" 2nd Ordor"' Gain

+24 VDC 260 mA

+21VDC 220m4

+18 vDc 180 mA

+15 VDC 140 mA

+12VDC 100 mA

+11 vDc 92 mA

+t0vDc 80 mA

+ gVDC 65mA

1 4

13.5

13.5

13.5

12.5

1 2

1 0

c . c

13.5

1 3

1 3

1 3

1 3

1 3

1 1

1 0

.70.5

-73

-73

.69.5

-75.5

-76

-79

.81

-59

-59

...57.5

-49.5

-49

-45.5

.40

-31.5

32 dBg

31 dBg

31 dBg

31 dBg

30 dBg

30 dBg

28 dBg

19 dBs

6.0 dB +53.5 dBmV

5.75 dB +50.5 dBmV

5.25 dB +48 dBmV

4.75 dB +45 dBmV

4.5 dB +39 dBmV

4.75 dB +36 dPmV

6.25 dB +31 dBmV

16 dB +17 dBmV

Like any hybrid chip amplif ier device, large amounts of current through the device improve its output capabil ity and its
ability to ielebt seconi order beats. Noise figure, however, is optimized (by a 1.5 dB improvement factor) in the mid range of
the dbvice i+f Z VOC). Between 10 and 9 volts DG the device becomes almost useless tor broadband amplif ication purposes;
the noise f igure rises to within 3 dB of its gain capabil ity for -57 dBmV crossmod.

r - -57dBmV crossmod isbased on l2TVchannels.
tr . Trlple beal reference maximum ratsd outpul.

"i - Worst cass s€cond ordorat raled oulput.

44



turn the broadband Gain Block into a l imited-
band gain b lock.  Where might  th is  be usefu l? For
everything from a signal pre-amplif ier (notice
that at mid-range operating voltages the internal
noise f igure of the hybrid chip i tself is very
respectable), to a post-amplif ier.

Inspi te  of  i ts  excel lent  output  ra t ings there is  a
saturation point with the hybrid amplif ier (see
Broadband table). The chap we bought the HP
devices from suggested that i f  you 'overdrive'
the input  wi th  a CW carr ier  the device wi l l  re-
p roduce  the  i npu t  CW s igna l  a t  ha rmon ic
mul t ip les " to  wel l  beyond 1 Gig" .  We t r ied th is
and sure enough, there are useful signal levels
(say + 20-40 dBmV)up into the 1 to 1.5 Gig region
when the CW carrier is around 100 MHz. This
suggests a number of other useful projects for
the uni t .

Also note that the hybrid chip wil l  operate
quite well  at 12 volts. In fact, as Savard notes to
us, "the device holds up very well down to between
9 and 10 volts DC and then it  just fal ls apart". So
this suggests that for some people the abil i ty to
slap it  into emergency service strapped Io a 12
volt DC source might be important.

In  the next  few months we' l l  begin to  feed out
other outboard circuit modules for The Gain
Block;  th ings you can do e i ther  on your  own or
with very low cost add-on kits that we'l l  have
available. By working with the add on outboard
modules you can learn for yourself how the l ine
and t runk amps you ut i l ize are designed,  what  a l l
of those coil ,  capacitor and controls are for and
why  and  how they  ac tua l l y  a f  f  ec t  t he
per formance of  the ampl i f ier  hung on your  l ine.
That's the point of this whole project; to provide
a learning tool that in the process you can justi fy
to management ( just in case you aren't mange-
ment)  as a 's tandby emergency ampl i f ier ' .
Two Caveats

ldeal ly  everyone work ing wi th  broadband
circuits would have a sweep generator with a
detector and scope. Frankly the person who pro-
f i t s  mos t  f rom The  Ga in  B lock  w i l l  be  so
equipped. However, i f  you have a known set of
signal levels (such as a test tap on the work
bench) and a reasonably good FSM/SLM, you' l l
be able to do most of what someone with a
sweep test system can do. Beyond that there are
two caveats:

1)  CATJ wi l l  not  d ig  in to our  l imi ted supply  of
HP hybrid devices for those poor, unfortunate
souls  out  there who have a i l ing Anaconda
amplif iers. Sorry. Don't even ask. The word
has been out long enough that we are
already being asked "to part with a few".
We're sorry you have amplif iers for which
you can't obtain plug-in replacement hybrids

,  but  our  supply  is  very l imi ted.
2)  When our  supply  of  the gold p la ted HP

devices runs out, and assuming we don't run
across. some more, Bob Savard has assured
us that he' l l  assist us in selecting a TRW hy-
brid chip amp for a 'second generation'

Gain block package. Of course because the
TRW uni ts  are current  and the pr ic ing is
h igher  than the HP devices,  CATJ wi l l  have
to increase the pricing on a second genera-
t ion Gain Block module.

Finally, yes, we'l l  hold onto a few for spares for
those unfortunate few who do something bad to
thei r  HP devices.  Given just  a  modicum of  k ind
treatment they should last for as long as your
cable system does. We purposeful ly mis-treated
ours with heavy voltages and transient switching
just to see if  we could break one down. Using
commonly found CATV power supply sources we
couldn ' t  break one down.  Wi th the power supply
we provide as part of the kit,  we doubt you' l l  ever
b low one up.

Can you take the c i rcu i t  shown here and us ing
a TRW chip dupl icate your  own? The answer is
yes but you' l l  have to make some changes to get
it  to operate l ike the CATJ kit does. Anyone doing
th is  is  inv i ted to  submit  the i r  f ina l  des ign to
CATJ for publication; we'd l ike to see some ver-
sion of "The Gain Block" in use by every cable
system in North America over the next twelve
months!
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Gonuerters Fon CATV Subscribens

TEN GUIDELINES FOR SELECTING
SUBSGRIBER GONVERTERS IN CATV

by
Art Johnson
Manager, Field Operal ions
CATV Division
Oak Communications. lnc.
Crystal Lake, l l l inois

For the cable oPerator who
wan ts  to  add  channe ls  and
apply  for  a  rate increase,
today's CATV converters are
the key to increasing channel
capacity. The need for increased
channel caPacitY is alreadY aP-
pa ren t .  Du r ing  the  1980 ' s ,
sa te l l i t es  cou ld  poss ib l y
deliver as many as 40 pay or

ART JOHNSON
Art  Johnson is  Manager,  F ie ld

Operations, of the CATV Division of
Oak Communications Inc., Crystal
Lake. l l l inois.

His resoonsibil i t ies include CATV
sales, market research, technical
advice and demonstrat ions,  and
engineer ing f ie ld operat ions.  de
also frequently conducts industry'
wide seminars for system operators
in selection, installation, preventive
maintenance and equipment repair.

Johnson jo ined Oak CATV in
1971. In 1973, he served as design
engineer ing manager for  AmPex
Corp. ,  Redwood Ci ty ,  Cal i forn ia.
Returning to Oak in 1976 as field
service engineer, he was named
f  ie ld operat ions manager the
following year.

He  ho lds  a  B .S .  deg ree  i n
electrical engineering.

specialty services-some say
more - in  add i t i on  to  those
now of fered v ia  microwave
links and stand-along stations.

lf  you haven't considered a
converter yet, here is a brief
review.

Your basic choices are two:
block converter or mult i-channel
converter.

The block converter takes a
frequency band, usually in the
midband range, and converts i t
to  h igh or  low band in  the VHF
spectrum. Some units convert
the midband to the UHF spec-
trum. Either way, the customer
must use the tuning mechanism
on his television set for channel
selection. Most block conver-
ters are offered with 3 channel
or  7  channel  ( i . f  . )capabi l i ty .

The system operator can pur-
chase a block converter. which
wil l  accept inverted or normal
(non-inverted) carriers from the
headend. The inverted carrier
block converter is l ikely to be
the less expensive (a l though
the headend equipment costs
s l i gh t l y  more ) ,  because  the
conve r te r  u t i l i zes  on l y  one
oscil lator, with high-side iniec-
t ion.

H igh-s ide osc i  l la tor  in ject ion
wi th inver ted carr iers  is
pref  er red against  low's ide
osci l la tor  in ject ion wi th  non '
inver ted carr iers  because of
potent ia l  beat  f  requencY
problems.  Perhaps the best
choice is normal carriers (non'
inverted) with double high'side

injection involving two osci l la-
tors with an i. f  .  f  requencY.

Either type of block conver-
ter is less expensive than the
mult i-channel converter.

The mult i-channel converter
converts all input channels to a
single output channel. The con-
ve r te r  ou tpu t  channe l  ( i . f . )
shou ld  be  chosen  wh ich  i s
d i f ferent  f rom any used by
local broadcasters. In this way,
the  ope ra to r  e l im ina tes  the
t roublesome ef fect  o f  d i rect
p ickup,  which a b lock conver-
ter  cannot  e l iminate.  The mul t i -
channel  conver ter  speci f ica-
t i ons ,  such  as  no i se  f i gu re ,
intermodulation, cross modula-
t ion, return loss, and freedom
from adjacent  channel  in ter -
ference are general ly superior
to those of a block converter.

Most multi-channel converters
use a manual f ine tuning control.
Some o f  f  e r  au tomat i c
frequency control (AFC). This
option takes a troublesome vari-
ab le  ou t  o f  t he  subsc r ibe r ' s
hands.  Once a uni t  wi th  AFC is
ins ta l l ed  i n  t he  subsc r ibe r ' s
home and the TV set is properly
al igned to the converter output
channe l ,  t he re  shou ld  be  no
need for  fur ther  ad justment ,
thus min imiz ing serv ice ca l ls .
ln  market ing terms,  th is  he lps
to give you a satisf ied subscri-
ber  who wi l l  recommend your
service to others.

Consider  the conver ter 's
tun ing  mechan ism.  Your
choices inc lude rotary  swi tch,
p u s h b u t t o n  s w i t c h ,  s l i d e
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UNRtrEL saves time. Lots of it. I'rom set-up lo sundown, you get more
wiring done.

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

On the iob, 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 UNREEL,
including our famous Duobond@ cable, plus new Duobond IIo foil/film
laminated cable, CATV converter cable and mora,. .

And for a limited time, you get our new tlNRlEL SLING free with
every 25,O00 feet of RG 59 drop cable in UNRIEL you buy. This rugged
weather-proof vinyl carrying case makes UNREEL even handier to get
from iob to job.

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.0, Box 1327 ,
Richmond. IN 47374: 31 7-966-6661.

BELDENt9
Comingthrough,',

Gomingthrough,,.
with some
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saungs m
wiring time

8-?-8A O 1978 Belden Corooration with new ideas for moving electrical energy



switch and keYboard switch. l t
is up to you as a cable operator
to  determine which of  these
mechanisms is best suited for
your purposes.

Gonsider  channel  caPaci tY '
which rnay vary from 3 to 35
channels. Are 35 channels too
many todaY? Then think about
tomorrow. Consider the cost of
t rade-of fs  to  rePlace l imi ted '
capaci tY conver ters  wi th  35-
channel converters.

Also consider the marketing
effect of a high channel'caPacitY
system. When the subscriber
looks at a selector switch with
35  pos i t i ons ,  he ' s  read ing  a
s ta temen t  o f  Your  oP t im ism
and your faith in the industrY's
growth !

Speaking of growth, do not
overlook the 3S'channel con-
ver ter /decoder .  l t  g ives Your
subscr ibers a s ing le uni t  for
normal viewing and PaY view'
i ng .  Thus ,  You  can  m in im ize
your investment for PaY view'
ing now,  yet  maximize Your
revenue base in the future.

Other points to consider are:
o Credib i l i ty .  Be sure to

choose a manufacturer who has
a proven track record. Talk to
other CATV operators and see
wha t  t he i r  expe r ience  has
been.

o Warranty .  Some manu-
facturers offer a three'month
warranty, while others offer a
one-year warranty and Pre-and
post-sa les serv ice.  A s t rong
warranty is a valuable offset
against the converter's original
price.

o Del ivery.  S ix ty  days,  90
days, 120 days, more? Be sure
th is  is  c lear .

o Price. Only the converter's
r e l i a b i l i t y  w i l l  d e t e r m i n e  i t s
long-run economy.

.  Adequate design.  When
subscribers complain of inter-
ference due to adjacent
channels because the majority
of TV sets do not have ade-
quate adjacent channel rejec-
t ion.  the so lut ion is  to  use a
conver ter  wi th  adjacent
channe l  re jec t i on .  Bu i l t - i n
adjacent  channel  sound and
p ic tu re  ca r r i e r  t raps  he lp
reduce  o r  e l im ina te  th i s
problem.

You r converter man ufacturer
may have other ways of solving
problems that are unique to
your cable system. Ask him.

. Appearance. Don't overlook
i t .  The  subsc r ibe r  w i l l  have
your  conver ter  consPicuouslY
placed in his home. Therefore,
an at t ract ive conver ter  wi l l
induce more subscribers. Also,
i f  a cable operator decides he
would l ike to  se l l  the conver ter
to  h is  subscr iber-which manY
cable operators are now con-
s i d e r i n g - a  s t y l i s h  u n i t  u n '
doubtedly  wi l l  he lp the sa le.

.  Opt ions.  The key lock
op t  i on  i s  ava i l ab le  to
subscribers who want to exer-
c i se  pa ren ta l  gu idance  and
protect their chi ldren from Pro'
grams which may be objection'
ab le.

The  remote  un i t  op t i on  i s
attractive to subscribers who
want armchair convenience. a
remote control unit gives the
v iewer h is  choice of  up to  35
channels .

The addressabi l i ty  oPt ion is
impor tant  to  operators who
want  to  protect  the i r  Prof i ts
f rom i l legal  thef t  o f  serv ice.
The conver ter  or  conver ter /
decoder can, i tself,  be address'
ab le by e lect ronic  command
from the head-end. The cost of
such equipment  is  h igh;  but  the
cost of non-paying subscribers
is higher. And the revenue from
tiered and per-program PaY'TV
-features that addressabil i ty
makes  poss ib le -may  be
higher  yet .  An operator  can
offer a "super" pay programs
for an extra premium by activat '
i ng  a  spec ia l  channe l .  Such
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Depend onsadelcofor
Innouations, r,

nthe only Digital dB Readout

[Jthe only Patented Calibrator

Ithe only Noise Driven Bridge

l[Jthe widest Variety of Analog /Digital SLM's

trthe newest SLM Peak Detector
(Patent Pending)

Available at major CATV Distributors
Cal l  o r  wr i te  fo r  f ree  co lo r  b rochure

sadelG0, InG. 2ee park Avenue, weehawken, NewJersey 07087/ 201-866-0s12
Genera l  representa t ivo  to r  Europe:  Catec  AG Luzorn /Swi tzer land,  Habsburgers t r  22 .  Te l .041-41-75-50 Ts lox  TELFI  78168.  lN  CANAOA:  Comm-Plex  E loc t ron ica  L td .
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non- recu r r i ng  even ts  add  an
extra measure of excitement to
what might otherwise be a ser-
v i ce  tha t  peop le  take  fo r
granted.

o Prevent ion of  thef t .  A
c o m m o n - s e n s e  s e c u r i t y
method is to cal l  the subscri-
ber 's  a t tent ion to  the ser ia l
number on h is  conver ter  chas-
s i s .  T h i s  n u m b e r  s h o u l d  b e
used for  inventory contro l ,  and
the  subsc r ibe r  shou ld  ag ree
that  he is  responsib le for  that
par t icu lar  dev ice.  Any secur i ty
depos i t  shou ld  be  l a rge
enough to pay not  on ly  for  the
hardware but also for the in-
convenience of  rep lac ing i t ,  i f
that becomes necessary. With-
i n  you r  own  o f f i ce ,  you r
reco rds  shou ld  show where
every converter is.

A popular  approach some
system operators are tak ing
today is sel l ing the converter to
the subscr iber .  A sa le a l lows
the  ope ra to r  t o  rece i ve  PaY-
ment  immediate lY and to  c i r -
cumvent  potent ia l  thef t .  How'
eve r ,  se l l i ng  conve r te rs  i n -
creases repai r  problems and
dec reases  the  oPera to r ' s
contro l  o f  the uni t 's  use.

A  more  soph is t i ca ted  ap -
proach is  to  insta l l  a  pass ive
elect ronic  dev ice c lose to  the
tap  ou ts ide  a  subsc r ibe r ' s
house.  The conver ter  is  then
mod i f i ed  so  tha t  i t  canno t
ope ra te  w i thou t  t he  ex te rna l
uni t .  l f  the ( indoor)  conver ter  is
removed ,  i t  becomes
inoperable.

Any  i t em tha t ' s  so  wor th
steal ing must  be wor th carefu l
cons ide ra t i on .  When  you
select your system's converter,
rev iew these basic  guidel ines.
They may save you f rom expen-
s ive p i t fa l ls .

S.A SCHEDULES A PAIR

Sc ien t i f i c  A t lan ta  has  schedu led  a
pair of earth stat ion synposiums in the
coming months .  In  Canada,  on  June 4 '
5-6 at the Toronto Airport Holiday Inn
(Dixon Road in Rexdale) S-A Canada
L imi ted  w i l l  conduct  a  th ree  day  a t fa i r
to teach the basics of earth stat ion
t e c h n o l o g y  u t i l i z i n g  c o m p a n y  e n g i -
neers  and sa te l l i te  sys tem exper ls
t r o m  t h e  i n d u s t r y .  R e g i s t r a t i o n  i s

l imited to the first 75 applicants; there
is no charge. In Atlanta on October 20-
30-31 at  the Marr io t t  in  downtown
Atlanta, S-A is planning for a crowd of
up to 500 for its f ifth 'annual' synpo-
s tum.

Both events are l imited to those who
register in advance and to obtain an
'invitation to attend call John Seight at
Scientif ic At lanta. 4O4l 449-2000.
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MADE EASY
MADE AF FORDAB LE

Our  DWS-3 Ser ies  i s  the  indus t ry 's

lowest  p r iced  co lo r  d ig i ta l  weather

syste m.

lns ide  the  DWS-3,  we have u t i l i zed

the  same components  and qua l i t y

found in  our  more  expens ive  sys tems.

Compare these features: Standard

Texas  E lec t ron ics  weather  sensors ,  h igh ly  leg ib le  charac ter  d isp lay

us ing  a  10  x  14  charac ter  mat r ix ,  weather  parameters :  t ime,  tempera-

tu re ,  w ind  speed and d i rec t ion ,  ra in  today  and month ,  and vour

cho ice  o f  barometer  o r  humid i ty .  Opt iona l  keyboard  ava i lab le '

Special price $4995.00

Our CG-832 is  ideal  as a low cost
MAROUEE to  p romo te  you r  PaY
mov ie  channe l .

Only our  CG-832 provides these . '
features at  th is  low .  .  .  low Pr ice:
8 page memory expandable to 16
pages,  auto l ine center ing,  character
f lash ,  op t iona l  f i xed  t i t le ,  LED page d isp lay ,  and op t iona l  co lo r  back-

ground and power  fa i lu re  p ro tec t ion .
Priced from $1595'00

vlDEo DATA sYsrEMS, corporate of f  ice '  New York '  NY (516-231-4400);

vIDEO DATA SYSTEMS, Nat ional  Sales,  Sal t  Lake Ci tv,  UT {801-363-0408};

lnternat ional  Sales,  ADCOM ELECTRONICS' LTD. '  Ontar io,  Canada
( 41 6-251-3355) ; CAT EC AG LUZE R N, Luzern' Switzerland lO41 -22'66'19l.'

IN  TOUCH WITH THE FUTURE

NOW
UNINTERRU PTED

EKTVU
CALL:
s s s
(918) 664-4812



Track a shooting star
for down-to-earth profits.
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- it's Dynamatic.
Out of this world performance in a signal processor that's a

practical solution for any CATV headend application. Not just low
cost, but designed to function as a "bui lding block" - al lowing
future special ized equipment to be added only to those channels
actual ly requir ing i t .

I t 's Dynamatic - new from Blonder-Tongue - unique in
concept, employing the common sense approach of minimum
alteration of the received signal. See how this basic system
eliminates many of the problems inherent in the heterodyne
processor approach. Check out these important features:

o No spurious output signals as caused by heterodyne
osci l lators.

. Tolerates far stronger off-channel signals than a heterodyne
processor.

.  Bui l t- in capabil i ty for high isolat ion alternate channel output
mix ing .

. Unique patented companion Audiomatic* Aural 'Level Control
maintains constant visual-to-aural rat io over a wide range of
inputs.

Dynamatic with the performance, rel iabi l i ty, stabi l i ty and
ease of instal lat ion you've come to expect from Blonder-Tongue
...sure to help you blaze the profi t  trai l  with qual i ty pictures and
high system up-t ime.

Avai lable through the fo l lowing Blonder-Tongue stocking
distr ibutors:

A rkansas -  Davco  E lec t r on i cs ,  Ba tesv i l l e  ( 501 )  793 -3616 ;
Cal i fornia-Anixter-Pruzan, Santa Ana (714) 556'6270; Cable
TV Supply Co.,  Culver Ci ty (213) 390-8002; Colorado-Mega Hertz
Sales, Englewood (303) 761-3304; Florida - Dow Electronics,
Sarasota (813) 365-3393; Georgia-Anixter-Pruzan, At lanta (404)
449-6533; l l l inois-Cable TV Supply Co.,  Addison (312) 543-9800;
Michigan-Klungness Electronics Supply,  l ron Mt.  19061 774-1755;
Minnesota-D.F.  Countryman Co.,  St .  Paul  (612) 645-9153;
New Jersey-Anixter-Pruzan, Pinebrook \201l, 227-9580; Cable TV
Supply Co.,  Cinnaminson (609) 829 0100; New York-Telewire
Supply Corp. ,  Great  Neck,  L. l .  (516) 829-8484; Oklahoma-Eales
Electronics Corp., Oklahoma City (405) 946-3887; Pennsylvania-
Toner Cable, Horsham 1215l, 675-2053, (800) 523-5947; TVC Supply
Co.,  Hershey (717) 533-4982, (800) 233-2147; Texas-Cable TV
Supply,  Inc. ,  Houston (713) 681-6141 ;  Washington-Anixter-
Pruzan, Seatt le (206) 251-6760; West Virg in ia-Midwest CATV,
Clarksburg 13041 622-4700.

*U.S.  Paten t  No.4 .081.839 

- l

BLoNDTF-l-roNGUE
LABORATORIES, INC

One Joke Brown Rood Old Bridge. New Jersey 0885/ (2O1) 679 +OOa
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Computers
ln Cable

Ray Da ly ,  Pres ident
C o m p u t e r  C a b l e v i s i o n ,  I  n c .
2617 42nd 5t. NW
W a s h i n g t o n ,  D . C .  2 0 0 0 7

o  1979  CATJ

Paperwork is a dreaded task.
The use o f  a  mic rocomDuter  can

reduce the  t ime spent  on  paperwork .  l t
also can increase i t  i f  you are not
careful,  but once people are aware of
tha t  fac t  i t  i s  usua l ly  avo ided.  Pre-
par ing  le t te rs ,  cor respondence,  and
other  rou t ine  documents  can be  a
chore .  Usua l ly  a  g rea t  dea l  o f  t ime is
spent  handwr i t ing  a  le t te r  and more
t ime a t  the  typewr i te r .  The computer
can save you t ime and e f fo r t  in  do ing
lh is  work .

Word processing is the 'buzzword'

tha t  descr ibes  how the  computer  can

he lp .  Severa l  manufac turers  ca l led  i t
" E l e c t r o n i c  T y p i n g " ,  " N o  P r o b l e m
Typ ing" ,  o r  o ther  s logans .  Essent ia l l y
they  a l l  work  the  same way.  Ins tead o f
typ ing  d i rec t l y  on  paper ,  a l l  t yp ing  is
done "on  a  TV screen. "  Th is  e lec t ron ic
typ ing  permi ts  easy  ed i t ing  o f  any  tex t .
Once the  tex t ,  be  i t  a  le t te r  o r  o ther
document ,  i s  in  f ina l  fo rm i t  then can
be pr in ted .  As  many t imes as  needed;
and i t  can be electronical ly stored for
la le r  use .

A most  common use is  the  fo rm
letter; almost every off ice has some

le t te r  in  wh ich  very  l i t t le  in fo rmat ion  is
c h a n g e d  b e f o r e  b e i n g  m a i l e d  t o
d i f fe ren t  peop le .  For  example ,  a  le t te r
to  a  cus tomer  exp la in ing  tha t  the i r
serv ice  w i l l  be  d isconnected ;  essen-
t ia l l y  the  same word ing  is  used to  every
customer, but you have to retype i t  for
each cus tomer .  Wi th  a  word  pro-
cess ing  sys tem you on ly  need to
change the  name and address  to  have
the  le t te r  Dr in ted .

A n d  f o r m  l e t t e r s  a r e  o n l y  a n
example ;  word  process ing  mach ines
are  jus t  as  d ramat ic  a  change in  wr i t ing
as  the  typewr i te r .  When used to  wr i te
a n y t h i n g ,  i n c l u d i n g  t h i s  a r t i c l e ,  i t
changes the  way you wr i te .  Changes
can be  made ius t  touch ing  a  few
but tons .  Who le  paragraphs  can be
moved. And there are no excuses for
typos  !

T ime though is  the  bas ic  reason to
i n v e s t  i n  w o r d  p r o c e s s i n g .  l t  i s
poss ib le  to  d ramat ica l l y  reduce the
t ime spent  p repar ing  cor respondence,
cont rac ts ,  and o ther  typ ing .  No longer
do pages have to be retyped to make
corrections; draft copies can be pre-
pared without having to retype the
ent i re  tex t  when in  f ina l  fo rm.  T ime can
be saved in almost every step. And t ime
is the most important asset in any
business.

A l l  word  process ing  has  essent ia l l y
two par ts .  The main  func t ion  o f  the
program is to electronical ly slore and
manipu la te  tex t ,  l i ke  th is  co lumn.  The
program a l lows inser t ions  and de le -
t ions  o f  bo th  l ines  and charac ter
str ings. Searches can be made for
part icular words or phrases and once
f o u n d  t h e y  c a n  a u t o m a t i c a l l y  b e

-
U

THE COMPUTER CABLEVISION SOFTWARE EXCHANGE

Category One (for TRS-80 @ $2.00)
1. Geostationary Satell i te Finder (see 2/79 column)

Level l l  4k
2. Geostationary Satell i te Finder l l  by Ray Daly

Level ll 4k
3. Cable Power System Design by Daly and Bil l Marshall

Level I or l l  4k
4. Feeder Design by Daly and Marshall

Level I or l l  4k
5. (please fi l l this spot with your program)

Category Two (for TRS-80)
1. Renumbering and Merge from Software Associates

Level l l  ' l6k $14.95
2. Library 100 from Bottom Shelf, Inc.

100 different programs; 25 business and f inance
Level ll 4k $49.95

3. Electric Pencil f rom Michael Shayer Software
word processing
Level I or ll 16k $99.95

4. Business I from Neal Jensen
very small business programs
Level I or ll 4k $9.95

Business !l from Neal Jensen
very small business programs
Level I or ll 4k $9.95
EOITOR from Software Associates
disk word processing
DOS 32k $39.95
Electronice I from Instant Soltware
Tuned Circuits & Coil Windings, 555 Timer Circuits,
LM 381 Pre-Amp Design
4k Level | 'l6k Level ll $7.95
Ham Package I from Instant Software
Basic Electronic Formulas with Voltage Divider,
with R/C time Constants, Dipole and Yagi Antennas
4k Level | 16k Level ll $7.95
Business Package I from lnstant Software
Keep books for small business.
4k Level I only $29.95
Video Pager f rom Compuler Cablevision
described in March 1979 CATJ
Level I or Level l l  $19.95
FORTRAN from MicroSolt
The computer language FORTRAN.
DOS 32k $325.

5.

6.

7.

8.

9.

10.

' t 1 .

To order any program write to Computer Cablevision, lnc;2617 42nd St NW #2; l Jashington, DC 20007.
Or phone (202) 337-4691 . Please add $1.00 lor shipping.

Note: By submitting a program for the "Exchange" in Category One you can receive any lhree programg
at no cost, Please submit programs with written inslruclions for olher users.
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changed.  For  example ,  i f  you  use
in i t ia ls  th roughout  a  tex t ,  w i th  jus t  one
command you can change the  in i t ia ls
to the ful l  name everywhere i t  appears
in  the  tex t .  There  is  a lso  the  ab i l i t y  to
move about blocks of text, such as
whole paragraphs.

The second function of the program
is  to  "ou tpu t "  the  tex t  to  a  Dr in te r  o r
storage device l ike a cassette recorder.
You can save any text on tape or disk,
depending on the program, for later
use. The printout can even be r ight
hand jus t i f ied  and the  l ine  teng ih  and
the  number  o f  l ines  per  page can be
s p e c i f i e d .  T h e  n u m b e r  o f  s p a c e s
between l ines and many other para-
meters can be specif ied. Pages can be
numbered and t i t led and more.

Large and small  companies sel l  word
process ing .  And they  usua l ly  have the
same basic features; a keyboard to type
on, a video monitor to see what is
typed, a printer, a means to store the
information-either cassette tapes or
f loppy  d isks ,  and some e lec t ron ics .
A l t h o u g h  t h e  k e y b o a r d  i s  a l w a y s"standard", the rest can be dif ferent:
The main features about a printer are
i ts  speed and i t s  p r in t  qua l i t y .  And
since the printed word is the reason for
the  inves tment ,  the  pr in te r  shou ld  be
careful ly investigated. The cassettes
are slower but less costly than f loppy
disks. And some systems do not have a
video monitor. The electronics always
consist of a microprocessor and i ts
a s s o c i a t e d  c i r c u i t s .  Y e s - i t  i s  a
computer .  But  th is  computer  i s  o f ten
conf  igured  in  a  very  l im i ted  and spec i f  c
m a n n e r .  I n  o t h e r  w o r d s ,  m o s t
machines can only be used for word
process ing  and no th ing  e lse .  And th is
is  a  shame.

Here  comes the  mic rocomputer .
With a (Radio Shack) TRS-80 you can
do a  fu l l  word  process ing ,  us ing  e i ther
cassettes or f  loppy disks, for less
money than any other system I know
of. With a 16k, Level I  or Level l l ,  Radio
Shack TRS-80 microcomputer, a printer
interface, a word processing program,
and a printer (with an RS-232 interface)
you have a complete word processing
system. The cost, excluding the printer,
i s  less  than $1250.  But  the  pr in te r  i s
now the maior cost. And there is no
easy answer.

My sys tem is  on ly  s l igh t ly  more
expensive. I  use a TRS-80 with '16k.

Level l l ,  and the expansion interface.
This costs $1400 from Radio Shack.
However ,  I  ins ta l led  my own 16k  o f
memory which saved $200, plus the $99
cos t  o f  the  "E lec t r i c  Penc i l "  word
process ing  program (se ,e  March
column). The reason for my use of the
expansion interface was so that I  could
a t tach  a  mod i f ied  IBM Se lec t r i c  l l
typewriter as my printer. This provided
the  h igh  qua l i t y  p r in t  qua l i t y  tha t  I
thought was necessary. Many other
printers produce "dot matrix" letters
wh ich  ( f rank ly )  look  l i ke  a  computer
pr in ted  i t .  Th is  IBM Se lec t r i c  i s  mod i -
f  ied by Micro Computer Devices in
Ca l i fo rn ia  w i th  the  approva l  o f  lBM.
This provides the rel iabi l i ty for the

TRS.8O CABLE SYSTEM POWERING

1 REM * * T CABLE SYSTEM POWER DESIGN
2 REM *'* BY BILL MARSHALL & RAY DALY 7-18.78

10 GLS: PRINT " CABLE SYSTEM POWER DES|GN,': pRtNT
2 0  N = O :  M = O :  D = O :  l = O : T = O

100 rNpur,,wHAT ts rHE Loop RESISTANcE pER looo rr ioHus)',; n
110  R=R/1000'140 INPUT "WHAT ISTHE POWER SUppLy VOLTAGE (30 OR 60)"; p
150 lF (P = 30) + (P = 60) GOTO180
160 PRINT "**- POWER SUPPLY VOLTAGE MUST BE EITHER 30 OR 60

VOLTS.' '
170 GOTO140
180 INPUT "  WHAT ISTHE MtNtMUM VOLTAGE REeUtRED":V
185 tFV< PGOTO200
190 PRINT M VOLTAGE MUST BE LESS THAN THE POWER

SUPPLY VOLTAGE.' '
195 GOTO180
200 cLS
205 PBINT"AMP CURRENT DISTANCE VOLTAGE AMPLIFIER' '
210 PRINT"# REQUIRED (FT) DROP VOLTAGE' '
220 PRINT @ 960,  "AMP#1SHOULD BETHE MOSTDISTANTAMPLIFIER. ' ' :
2 3 0 N = N + 1 : M = M + 1
235 IFN>I3THENPRINT :  N = N -  1
240 PRINT @ 64+ N.64,M; " ".,
250 INPUTC
2 5 3  l - l + C
2 5 5  P R I N T @ 8 5 + N * 6 4 , " " ;
260 INPUTL
2 6 3  T = T + L
2 6 5  E = l * R ' L : D = D + E
270 PRINT @ 98 + N'64,8
2 7 5  S = P - D
280 PRINT @ 109 + N'64,5
290 IFD<P _ VTHENGOTO23O
5OO PRINT "WHOA!! ! ! !THE POWER SUPPLY MUST BE LOCATED IN THIS

AREA.' '
510 PRINT ..THE POWEB SUPPLY MUST BE LESS THAN''; INT ((P - D + E - V)/

l)/R);"FEET"
520 PRINT "FROM AMPLIFIER #" ;  M -  1;" .  THETOTALCURRENT FBOM"
530 PRINT. 'THE POWER SUPPLY IS ' , :  I *C:  . .AMPS. ' ' :
540 PRINT: PRINT "THETOTAL LENGTH OF CABLETO THE POWER SUppLy

ts":
545 PRINTT - L + INT (((P - D + E - V)/t)/R);
550 PRtNT ".";
999 END

printer, which is cal led a Selectra-print.
IBM wi l l  serv ice  the  pr in te r  jus t  l i ke  any
other  o f  the i r  t ypewr i te rs .  In  the
Washington area IBM offers a service
con l rac t  fo r  $1 ' l  per  month .  But  th is
p r i n t e r  c o s t s  m o r e  t h a n  t h e
computer-$'1925; and options cost
more.

However, I  feel i t  is worth every
dol lar because now I have the mosi
f lexible and lowest cost word pro-
cessing system avai lable. The total cost
is under $4000 while other dedicated
units cost $'12000 and up. But the f lexi-
bi l i ty is a most important feature.
When the TRS-80 is not being used for
word processing, you could use i t  as
the Video Pager (see March CATJ
co lumn)  o r  fo r  do ing  eng ineer ing  or
b-us iness  func t ions .  And the  typewr i te r
cbuld be used separately as a standard
off ice typewriter. This is the way you
can get the most out of your invest-
ment .

So i f  you  are  th ink ing  about  a  new
off ice typewriter consider the Selectra-
Print and word processing with a Radio
Shack TRS-80. The rel iabi l i ty of the

complete system, which a necessity for
any  bus iness ,  i s  insured by  bo th  lBM,s
service for the typewriter and Radio
S h a c k ' s  s e r v i c e  o n  t h e i r  m i c r o -
comouter .

Word Processing Programs
In  do ing  word  process ing  w i th  the  TRS-
80 you have a choice of programs. The
two best word processing programs
are  "E lec t r i c  Penc i l "  and "Ed i to r " .  The
main dif ference between the two are
price, storage medium, and how they
hand le  " lower  case"  p r in t ing .  "Penc i l "

cost $99.95 while "Editor" costs onlv
$39.95. But "Editor" requires tnat yo,
have d isk  d r ives  and 32k  memory  wh i le"Penc i l "  w i l l  work  in  Leve l  I  o r  Leve l  l l
w i th  ius t  16k  o f  memory .  In  o ther
words, "Penci l" requires a less expen-
sive TRS-80. But, the major dif ference
is how lower case "style" is accom-
p l i shed.  In  my ser ies  o f  a r t i c les  on
microcomputers I stated that the lack
of lower case on the TRS-80 was i ts
biggest drawback. However, i t  is pos-
sible to get lower case.
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Actual ly there are two ways. The way
the  au thors  o f  the  "E lec t r i c  Penc i l "  do
this is by making a simple hardware
modif icat ion to the TRS-80 (this modi-
f icat ion wil l  be covered in a future
column). This modif icat ion produces
both upper and lower case on the video

display and in the print ing. However,
this voids the warranty with Radio Shack.
"Editor" works on a dif ferent method.
No hardware change is made, so that
your warranty is st i l l  val id. Instead
everything appears as upper case on
the vid€o display but you type as usual

using the shift key. The way you make
sure that you have correctly capitalized
is to ask for a "proof" copy on either
the video display or to the printer. On
the video display, it gives you an "up

arrow" under each capital letter.

Stercr. Birkill,,,,-.oJl

Crp ol
Corthftrminols

r:ti. ' :, ::

s-teve ],,,,,,,,,,,,,,,,. B i rk i I I,
Real-World Technology
128 Cross  House Road
Grenos ide ,  Shef f ie ld  S30 3RX Eng land

@ I  979 CATJ
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Receiving Techniques lor Ku'Band

As low-no ise ,  h igher  f requency  tech '
nology developes, the margin between
the performance of the best profes'
s iona l ' s ta te -o f - the-ar t '  equ ipment  and
tha t  o f  read i l y  ava i lab le  consumer-
or ien ted  produc ts  i s  nar rowing  a l l  the
t ime.  Th is  i s  espec ia l l y  apparent  in
microwave circuitry. For many years,
receivers for frequencies in C-band and
above were based on radar techniques
developed towards the end ot World
War 2. The antenna was waveguide-
horn fed, and coupled to the receiver
through a length of heavy r igid wave'
gu ide ,  be ing  a  th ick -wa l led  tube o f
copper or brass, of rectangular cross-
section. On arr iving at the receiver, the
signal was down-converted to a fre'
quency  in  the  VHF range (normal ly
between 30 and 120 MHz) where i t
could be processed using conventional
v a c u u m - t u b e  t e c h n i q u e s .  T h e  l o c a l
o s c i l l a t o r  f o r  t h i s  d o w n - c o n v e r s i o n
process employed a ref lex klystron, i ts
osc i l la t ion  t requency  de termined by  a
precision-made cavity, often integral
w i th  the  k lys t ron  tube i t se l f .  Power
supp l ies  o f  severa l  hundred vo l ts
w e r e  n e e d e d  f o r  t h i s  o s c i l l a t o r  t o
generate a lew mil l iwatts of power in the
microwave range. The klystron output,
in waveguide again, was injected via a
d i r e c t i o n a l  c o u p l e r  i n t o  t h e  s i g n a l
guide, and both frequencies fed to the
mixer ,  a  car t r idge  or  coax ia l  po in t '
con tac t  german ium d iode,  coup led  in to
the waveguide so as to absorb energy
at both signal and local osci l lator fre-
quencies. The best such diodes were
capable of a 6 dB noise l igure at X-
band (9 GHz) when working into an i . f .

ampl i f ie r  o f  1 .5  dB no ise  f igure  a t  45
MHz.  As  a  resu l t ,  when a l l  losses  and
mismatches were taken into account, i t
was a good receiving system indeed
tha t  cou ld  c la im a  no ise  f  igure  o f  be t te r
t h a n  1 0  d B  ( e q u i v a l e n t  t o  a  n o i s e
temperature of 2610 degrees K). See
diagram one.

Wi th  the  s igna l  leve ls  ach ieved over
terrestr ial l ine-of-sight microwave l inks
there  was no  need to  improve upon th is
f igure .  In  twenty  years  the  des ign  o f
mic rowave rece ivers  changed very
l i t t le ,  and the  maior i t y  o f  SHF rece ivers
in use today the world over are of
basical ly the same pattern, though the
klystron osci l lator has given way to a
crys ta l - locked so l id -s ta te  osc i l la to r -
mu l t ip l ie r  cha in .  But  techn iques  had
been developed to improve upon this

performance, and were f inding their
way into radio astronomy and space
r e s e a r c h  a p p l i c a t i o n s ,  a d v a n c e d
defense and weapons systems, and
sate l  l i te  communica t ions .

An order of magnitude imProvement
in  sens i t i v i t y  was  ob ta ined w i th  the
parametric ampli f ier: a variable react '
ance device modulated by a 'pump'

power source at a frequency several
t imes that of the signal was capable of
tens  o f  dBs power  ga in  (enough to
swamp the  no ise  cont r ibu t ion  o f  the
succeeding crystal mixer) with a noise
figure as low as 1 dB. Being a recipro-
ca l  a r rangement ,  inpu t  had to  be
separated from output by means of a
ferr i te circulator to achieve stable gain.
Ear ly  paramps su f  f  e red  f  rom
excessively narrow bandwidth and had
a reputa t ion  fo r  ins tab i l i t y .  Modern
mul t i s tage ba lanced id le r  ampl i f ie rs
can give their performance over the
12127" bandwidths required in satel l i te
communica t ions .  Cryogen ica l  l y  coo led
units offer the lowest noise tempera-
tures currently achievable anywhere-
in the range 10 to 40 degrees K, depen-
dent on frequency.

The f i rs t  s imp le  and cheap semi -
c o n d u c t o r  m i c r o w a v e  a m p l i f i e r  t o
appear was the tunnel diode. An ap-
propriately doped diode junction pre-
sented  negat ive  res is tance over  a
oor t ion  o f  i t s  fo rward  b ias  charac-
le r is t i c ,  o f fe r ing  the  po ten t ia l  o f  ampl i -
f  icat ion from DC uo into the microwave
reg ion .  Aga in  a  c i rcu la to r  was  requ i red
to  keep input  and ou tpu t  de f ined and
a l low the  two- te rmina l  dev ice  to  g ive
ga in  w i thout  osc i l la t ion .  No ise  f igure
w a s  t y p i c a l l y  3  d B - a  w o r t h w h i l e
improvement  over  the  bare  mixer ,  bu t
the TDA's principal l imitat ion was i ts
dynamic  range-s t rong s igna l  hand l ing
was poor ,  and in te rmodu la t ion  became
a problem where several carr iers had to
be amol i f ied  s imu l taneous lv .  For  th is

' rRADtiloNAt' n tcRowAvE
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reason,  the  TDA fe l l  f rom favor  as
t rans is to r  techno logy  made the  b ipo la r
and the  f  ie ld  e f fec t  t rans is to r  compet i -
t i ve  in  the  mic rowave reg ion  o f  the
spec t rum.  Today 's  b ipo la r  t rans is to rs
have resu l ted  f rom cont inuous  re f ine-
ment  o f  s i l i con  semiconductor  manu-
fac tur ing  techn iques ,  typ ica l  per fo r -
mance f  igures  be ing  15  dB ga in ,  2 .5  dB
no ise  f  igure  a t  4  GHz,  o r  10  dB ga in ,  3 .0
dB noise f igure at 6 GHz. Above C-band
f requenc ies  b ipo la rs  su f fe r  f rom the i r

inherent charge-storage l imitat ion, but
t h e  g a l l i u m  a r s e n i d e  f i e l d - e f f e c t
t r a n s i s t o r  ( G a A S F E T )  c o n t i n u e s  t o
de l i ver  use f  u l  resu l ts  uo  to  18  GHz and
beyond. Hewlett-Packard's HFET-2201
has a  no ise  f igure  o f  3 . ' l  dB a t  8  dB
gain, at 14 GHz. The Plessey Company's
new GAT 6  c la ims 3 .5  dB a t  7  dB ga in  in
ch io  fo rm a t  18  GHz.  These are  com-
m e r c i a l l y  a v a i l a b l e  p r o d u c t i o n  l i n e
d e v i c e s - e v e n  m o r e  s p e c t a c u l a r
per fo rmance is  be ing  ob ta ined in  the

development laboratory. At our now-
fami l ia r  4  GHz a l loca t ion  these same
d e v i c e s  a r e  y i e l d i n g  1 d B  n o i s e
f igures-on  a  par  w i th  the  uncoo led
paramet r ic  ampl i f ie r ,  bu t  w i thout  the
requirement for the 30 GHz (or there-
abouts )  pump source .

A l o n g s i d e  t h e  .  s e m i c o n d u c t o r
deve lopments  have gone the  new c i r -
cu i t  techn iques  tha t  fac i l i ta te  the  use
of  semiconductors .  M ic ros t r ip  t rans-
miss ion  l ines  enab le  the  cons t ruc t ion
and mass produc t ion  o f  c i rcu i t  e le -
ments  tha t  wou ld  have requ i red  prec i -
s ion  mach in ing  in  wavegu ide .  Broad-
b a n d  m a t c h i n g  c a n  r e a d i l y  b e  a c -
compl ished.  F i l te rs ,  c i rcu la to rs ,  d i rec-
t i o n a l  c o u p l e r s ,  i m p e d a n c e  t r a n s '
fo rmers ,  even an tennas can a l l  be
e tched d i rec t l y  on to  th in  subs t ra tes  o f
su i tab le  d ie lec t r i c  mater ia l -sapph i re ,
quar tz ,  a lumina,  fe r r i tes ,  p las t i cs ,  o r
tef lon-loaded glass f iber material carry-
ing conductors of copper or gold have
rep laced the  bu lky  and o f ten  band '
w i d t h - r e s t r i c t i n g  p l u m b i n g  o t  t h e
earlier days of microwave. See diagrams
two and three.

STRIP CONDUCTOR

DIELECTR IC
SUBSTRATE

GROUND PI-ANE CONDUCTOR

DIAGRAM THREE

To what extent is each of these tech-
n iques  employed in  sa te l l i te  recep-
t i o n ?  T h e  e a r l i e s t  c o m m u n i c a t i o n s
sate l l i te  te rmina ls  used Maser  ampl i -
f ie rs  (Mic rowave Ampl i f i ca t ion  by  St i -
mu la ted  Emiss ion  o f  Rad ia t ion)  wh ich
l i ke  the  varac tor  paramp requ i re  a
pump source  and c ryogen ic  coo l ing ,
yielding very low noise temperatures.
Tunne l  d iode ampl i f ie rs  were  used in
the intermediate stages before down'
conversion. Later earth stat ions in the
international system were f i t ted with
m u l t i s t a g e  p a r a m p s  a n d  t r a n s i s t o r
in te rmed ia te  amol i f ie rs  fo r  the i r  im-
proved dynamic  range.  Th is  i s  s t i l l  the
standard pattern for large heavy-route
te rmina ls :  the  ln te lsa t  'A '  spec i f  i ca t ion
cal ls for a G/T of 40.7 dB/K - antenna
s ize  is  typ ica l l y  100 f t  d iameter .  'Smal l '

terminals, for TVRO or SCPC message
t ra f f i c  w i th  G/T  in  the  15  to  25  dB/K
r e g i o n  e m p l o y  G a A S F E T  L N A s  o f
perhaps 100 to 250K noise tempera-
tu re ,  a t  4  GHz.  A  s imi la r  te rmina l  fo r  Ku-
band would achieve perhaps 300 or
350K from a GaASFET LNA, or around
200K wi th  a  paramp.  In  the  U.K. ,  Fer -
ranti  Electronics Ltd. are demonstrat-
ing  a  3 -meter  te rmina l  fo r  the  1 ' l  GHz
band, incorporating a parametric LNA
with integral down-converter and i . f .
p reampl i f ie r ,  and hav ing  a  G/T  f  igure  o f
25 dB/K at 30 degrees elevation. See
photo.

How simple can the Ku-band receiver
be and st i l l  perform? The European
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specif icat ion for TV broadcast satel l i te
recept ion  is  fo r  a  G/T  o f  6  dB/K in  a  f  ie ld
of power f lux densitY - 103 dBw/mz.
Wi th  the  pre fer red  s ize  o f  an tenna '
diameter not exceeding one meter, this
demands a  rece iver  no ise  f igure  o f
about 8 dB (diagram six). The tradit ional
direct mixer approach wil l  only achieve
th is  t igure  i f  care fu l l y  op t im ized- i t
cannot be dePended upon to satisfy
the requirement at a suitably low cost.
J a o a n ' s  N H K  L a b o r a t o r i e s  h a v e
deve loped an  exper imenta l  Ku 'Band
converter, the circuit  elements being
ounched or  e tched in to  a  th in  meta l l i c
sheet inserted across the center of a
rectangular waveguide, paral lel to the
E-plane. A Schottky diode forms the
mixer ,  the  loca l  osc i l la to r  be ing  a  Gunn
effect device (another example of semi'
conductor developments taking over
direct ly tradit ional microwave roles-
here the klystron osci l lator) '  Bandpass
fi l ter circuits for signal and LO fre-
quencies form part of the planar struc-
ture, as do the matching and frequency-
determin ing  e lements  fo r  the  mixer
and osci l lator. Attention to image'fre'
quency  impedance mimimises  mixer
no ise  (a  b roadband mixer  cannot
dist inguish between signal and image
frequencies and so has a 3 dB noise
penalty) and the laboratory unit  gave a
convers ion  loss  o f  3 .4  dB,  no ise  f  igure
of 4.5 dB at an i . f .  ol  370 MHz and
bandwid th  in  excess  o f  100 MHz.  NHK
c la ims the  cons t ruc t ion  techn ique en '
ables reproducible performance to be
obtained in a mass production situa'
t ion (diagram four). Phi l ips Research
Laboratories in the U.K. have investi '
ga ted  an  image re iec t ion  mixer  fo r
broadcas t ing  sa te l l i te  app l i ca t ions-
no ise  per fo rmance o f  the  pro to type
un i t  was  d isappo in t ing ,  due perhaps  to
t h e  l o s s e s  a s s o c i a t e d  w i t h  t h e
quadra ture  hybr id  coup lers  used to
sp l i t  the  s igna l  pa th  and fo rm two
balanced mixers (4 diodes in al l) .  See
d iagram f i ve .  An a l te rna t ive  des ign
employ ing  a  s ing le  ba lanced mixer ,  2
S c h o t t k y  d i o d e s  i n  m i c r o s t r i P
cons t ruc t ion  w i th  a  cav i ty 's tab i l i zed
Gunn device as local osci l lator, was
capab le  o f  about  7  dB no ise  f igure .
This converter was demonstrated in
Canada w i th  s igna ls  f rom the  Com'
m u n i c a t i o n s  T e c h n o l o g y  S a t e l l i t e
(Hermes) .  Another  techn ique cur ren t ly
being investigated as a contender for
low-cost consumer equipment is har
monic mixing with an anti-paral lel diode
pa i r .  The pr inc ipa l  advantage o f  th is
system is the less severe requirement
in regard to stabi l i ty and noise from the
local osci l lator source. For a 12 GHz
r e c e i v e r  t h e  l o c a l  o s c i l l a t o r  c o u l d
opera te  in  the  6-7  GHz reg ion .  No ise
figures are expected to be 1 or 2 dB
worse than the same diodes would give
wi th  fundamenta l  m ix ing .  The poss i '
b i l i t y  o f  s t i l l  s imp ler  downconver te rs
ex is ts ,  in  the  shape o f  the  se l f -osc i l la t '
ing  mixer .  The Gunn e f fec t  dev ice ,
while not a true diode, can act as a
mixer  as  we l l  as  an  osc i l la to r .  l t s  h igh
noise level in this appl icat ion has been
found to be due to the phase instabi l i ty
ol i ts osci l lat ion, which can be improved

DIAGRAM 6
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considerably by application of effective
AFC. Recent work has yielded noise
figures of 10 dB with 15 dB conversion
gain at frequencies above 10 GHz.
Final ly ,  in  considerat ion of  s imple
receivers, the possibil i t ies of using the
more expensive GaAsFET as a self.
oscil lating mixer should not be over-
looked.

I t  is  inevi table that  eventual ly
GaASFETS of adequate performance
will become cheap enough to incor-
porate as RF amplif iers in consumer
equipment, thus easing corf3iderably
the design problem of the mixer stage.
ln the meant ime,  the GaASFET is
becoming established in professional
Ku-band receivers as it already has at
C-band. My own experimental 11/12
GHz receiver  has two stages of
GaASFET RF amplif ication ahead of
the single-ended Schottky mixer. The
two RF stages give about 15 dB gain
ahead of the mixer with a noise figure
in the 4 dB region (438 degrees K) at
11.6 GHz The photograph shows typi-
cal reception with the 8 ft. antenna in
the Spotbeam from Europe's OTS,
which sends about 47 dBw EIRP in this
d i rect ion.  Coinc identa l ly ,  th is  is  the
EIRP value of the spotbeams from Anik-B,
Telesat  Canada's dual -band RCA-

designed bird launched last December
and having recently assumed active
service at 109 degrees west. I have
litt le information on Telesat's plans for
the  12  GHz  down l i nk  f r om An ik -B ,
except that they wil l include (Govern-
ment sponsored) TV programming for

the Inouvit-speaking people of Canada.
So those readers with 12-GHz conver.
ters wil l have some TV to look for.
Channel width at 12 GHz is 72 MHz
(though half-transponder operation is
probable for TV) and there are six
channel transponders in the band.

TDF France second channel recelved throughOTSdurlng February1979

0,

\0\
\0

59

Transponder Changgs
Another  month and another  re-

grouping of the SATCOM F1 trans-
ponder l ine up. Durlng the month of
April two new services began operation
on a regular  basis ,  one 'o ld- t imer '

abruptly moved transponders and yet a
third new entry onto F1 was scheduled
to begin service.

Nlckelodeon began regular paying
service on April 1st on transponder 11;
th is  is  a shared t ransponder wi th
Warner's sister service STAR CHAN-
NEL. The Warner pay programming
serv ice (STAR CHANNEL) actual ly
began operation on February 1st on
transponder 5 and 11 and 11 is now
ut i l ized for  th is  pay serv ice af te.
Nickelodeon signs off for the day
(around 11 PM eastern most days).
Transponder 5, on the other hand,
carrys the full day's STAR CHANNEL
service.

HBO's new family service channel,
TAKE-2, began regular operation on
transponder 23 during April. In other
HBO related transponder news, trans-
ponder 22 (lhe west coast feed chan-
nel) which was exhibit ing some signs
of technical problems during February
and early March seems to have stabi-
l ized. RCA sources report that this
particular problem, with transponder
22, is an 'annual event' caused (they
say)  by some hard wir ing design
problems which they have experienced
on both F1 and F2. HBO had been
simultaneously feeding HBO (west) on
transponders 22 and 20 during this
period when several outages were
reported (see CATJ for Aprll, page 62).
RCA seems confident that the inter-

mittent nature on 22 this spring is not a
sign of a fail ing transponder. Had HBO
efected to get olt ol 22, several
industry sources indicated that HBO
(west) would move to transponder 14.
The west feed channel must be on a
t ransponder which p laces s ignal
coverage into Hawaii (on the spot
bedm) and on the horizontal trans-
ponder set that leaves only trans-
ponders 2,6,10, 14 and 18 as 'possi-
bles'. In that set of transponders, 14
was the most oft mentioned candidate
for HBO (west).

Howeyer, early in April transponder 14
developed severe problems; the output

power from the TWT dropped off
sharply and the occupant at that t ime
(Trlnity's KTBN) lost service for parts of
several days. RCA came to Trinity's
rescue by allowing them to move down
to transponder 13 (vertical). You may
recall from last fall that transponder'13
had been originally awarded to Ed
Taylor's SGS for WGN in Chicago. Then
shortly after the award RCA notified
SCS that 13 had developed an inter-
mittent problem and SCS opted not to
take it. RGA sources indicate that since
mid- f  a l l  the in termi t tenl  problem
associated with 13 has not repeated
and Trinity therefore moved to 13 as a
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CATV TVRO STATISTICS - May 1979

1 )  1 1  m e t e r  0
2)  10  meter  1
3) 7 meter 3
4)  6  meter  5
5) 5 meter 70
6)  4 .5  meter  16
Total Apps. 95
Cost Max. $60,000
Cost  Min .  $17,500
Avg. Cost $31,597
Channe ls  Reouested '  201
Average Channe ls  2 .1
Request ing  WTCG 43
Request ing  CBN 44
Request ing  HBO 51
R e q u e s t i n g  M S G E  1 7
Request ing  SHOWTIME 6
R e q u e s t i n g  W G N  1 2
Request ing  KTVU 6
Request ing  Warner 's  N ick leodeon 0
Avg.  Cost  Per  Channe l  $14,975 '

Applications Fi led/FCC

TVRO's Licensod,FcC

Jan.  1  979 Feb. 1 979

z
0
4

64
1 2
82

$103,000
11 ,200
31 ,323

1 8 1
2.2
40
35
39
1 3
I

1 3

I
$1 4,237'

Mar. 1979

0
I

0
8

88
20

117
$89,1 1 2
$12,600
938,s64

286
2.4
63
57
79
24
1 6
1 7
3
q

$17,371 '

1 0 47576

Nctes :  ' -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 ,  advances  ahead one
month  w i th  each issue o f  CATJ.

May 1st the Satell i te Program Network
(SPN) was to begin its operation on
transponder 21,  moving there f rom
transponder'1. SPN programs typically
13 hours per day in the 7 AM to 8/9
PM time slot (eastern time).

And yet one more change, again
affecting transponder 21. HTN (Home
Theater  Network)  which has been
doing very well bringing up a five day a
week G and GP service for mini-pay
of fer ings is  expanding thei r  serv ice
from five to six days per week; adding
Saturday as the new night of service.
This too was to have begun effective
with the first week in May.

As always, the watchword is f lexi-
b i l i t y  and  hav ing  i n  you r  sa te l l i t e
receive headend at  least  one 24
channel tuneable receiver for the in-
evitable changes that are going to
occur.

Trans-
ponder Service

way of  s tay ing on the sate l l i te .  In  the
meantime RCA engineers are analyzing
the data transmitted back from the F1
te lemeter ing to determine what  ( i f
indeed anything) can be done from the
g round  to  b r i ng  14  back  i n to  f u l l
servrce.

And then there is the saga of trans-
ponder 17. RCA was to have started
service on 17 for Eastern Microwave
around the 1Oth of  Apr i l ;  br inging up
the four th indie tor  F1,  New York Ci ty 's
WOR-TV. Eastern has been carrying
WOR throughout the northeast on ter-
rest r ia l  microwave for  many years.
Eastern had not, as of mid-April, com-
oleted a terrestrial microwave link to
carry the WOR-TV off-air signal into the
RCA Vernon Val ley upl ink complex and
at oresstime the actual start date for
WOR on t ransponder 17 is  not  f i rm.
When Eastern does (or did depending

upon when you read this) begin such
service, i t  wi l l  be matched up in the
WOR-TV off-air hours with late nioht
movies from CBS network's f lagshiP
stat ion WCBS-TV. Typical ly the late
n igh t  v iewers  on  t ransponder  17  w i l l
catch two ful l  WCBS movies plus a
oort ion of a third movie.

Keeping ihe transponder ful l  during
most or al l  of the broadcast day is also
part of the expansion scheduled for Ed
Tay lo r ' s  SCS/SSS car r iage o f  San
Francisco's KTVU on transponder 1.
Effect ive May 1st transponder 1 was to
be carrying the ful l  broadcast day of
San Franc isco /Oak land independent
KTVU plus after the KTVU sign-oft the
la te  n igh t  mov ie  serv ice  f rom CBS
aff i l iate in San Francisco KPIX-TV. Like
the WCBS late night service on trans-
ponder  17 ,  th is  w i l l  t yp ica l l y  amount  to
around 2.5 movies per night. Also on

I KTVU + KPIX late night movies
2 PTL(24 hours)
3 WGN
4 broken, no service
5 STAR CHANNEL (Warner)
6 WTCG + UPI s lowscan
7 ESP (')
I CBN (24 hours)
I C-SPAN, Madison Square

Garden Events
SHOWTIME (western feed)
NICKELODEON + STAR

CHANNEL
SHOWTI M E (eastern f eed)
KTBN (Trinity)
out of service
RCA data
FANFARE
WOR + WCBS late night movies
Reuters (digital)
RCA data
HBO con fe renc ing ,  spa re ,

occasional users
HTN. SPN
HBO (western feed)
TAKE-2 (HBO family service)
HBO (eastern feed)

'  -  ESP is  s t i l l  o f f ic ia l ly  scheduled to
begin service in September; however, a
recent change in controll ing ownership
may signal an earlier start date.

SPN lncreas€s Schedule
The Satell i te Program Network (SPN)

which has been providing around 3-5
hours of programming 'f i l l '  per day on
t ransponde r  1  i s  i nc reas ing  the
programming day to 13 hours per day
effective May 1st when SPN moves to
t ransponde r  1 .  Unde r  t he  new ly
expanded schedule SPN will be up
from around 7 AM to 8 PM daily
Monday  th rough  Sa tu rday  on
transponder 21 (all t imes eastern) plus
it wil l add an extra two hours per day on
Sunday. HTN tthe lam)ly mov)e
package) starts its evening movie on
transponder 21 at 8 PM (eastern)
Monday through Saturday but is not on
the bird on Sundays.

The growlh ol SPN has been quite
speclacular. Gable systems carrying
th i s  non -b roadcas t ,  no -copy r i gh t

1 0
1' t

1 2
1 3'14

1 5
1 6
1 7
1 8
1 9
20

21
22
23
24
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l i a b i l i t y ,  t r e e - o f - c h a r g e  ( l h a t ' s  t h e
barga in  o l  the  year ! )  serv ice  have
g r o w n  t o  w h e r e  n o w  S P N  f e e l s
c o m f o r t a b l e  w i t h  a  h o m e s - r e a c h e d
number  in  the  850,000 to  900,000
reg ion .  Some sys tems are  swi tch ing  to
SPN fo r  f  i l l e r  mater ia l  dur ing  loca l  non-
dup pro tec t ion  and the  l i ke  bu t  most
sys lems car ry ing  SPN are  car ry ing  the
fu l l  schedu le  o f  SPN programs.

Part of SPN's growth can be traced
to  the  unusua l  charges  invo lved to
p r o g r a m m i n g  p e o p l e  b r i n g i n g
programs to  SPN fo r  cab le  a i r ing .  For
example ,  fo r  a  pa l t ry  $40 per  hour  you
can buy  an  hours  t ime on  SPN in  the
morn ing  hours .  The t ime fee  r i ses  to
$100 per  hour  in  mid  day  and ear ly
afternoon, escalates to $200 per day in
the  4-6  PM (eas tern)  t ime s lo t  and tops
of f  a round $300-$400 per  hour  in  'p r ime

t ime. '  Hav ing  access  to  900,000 or  so
cab le  homes fo r  $400 per  hour  in  p r ime
t ime is  par t  o f  the  reason why SPN is
a t t rac t ing  so  much a t ten t ion .

S P N  w i l l  a l s o  b e  f o u n d  o n
t ransponder  1  f rom 7  AM to  10  AM
dai ly ,  ahead o f  the  regu la r  KTVU s ign-
on  as  a  para l le l  feed to  the  t ransponder
2 1  f u l l t i m e  s e r v i c e .  S P N  i s  t h e
bra inch i ld  o f  the  SSS group under  Ed
Taylor.

No L icense Termina ls -Upda le

A repor t  in  the  March  issue o f  CATJ
(see Satel l i te Technology News, page
60)  ind ica ted  the  FCC has  an  inqu i ry
out  re la t ing  to  'deregu la t ion '  o f  CATV
ear th  te rmina ls .  And as  suggested  in
March ,  the  February  f i l i ng  da te  was
indeed ex tended un t i l  March  the  23rd .

Normal ly  when such an  inqu i ry  goes
out  the  FCC a l lows 90  days  fo r  com-
ments  to  be  f  i l ed ;  th is  one go t  a  th i r ty
day  tu rn  a round in i t ia l l y  and w i th  the
ex tens ion  i t  went  to  60  days .  Severa l
par t ies  asked fo r  an  ex tens ion  and the
FCC agreed.

Now what  happens nex t?  A f te r  a l l  o f
the  comments  a re  in  p lace  the  FCC
g o e s  t h r o u g h  t h e  c o m m e n t s  a n d
creates  a  ' summary ' ;  tha t  i s ,  a  com-
p o s i t e  w h i t e  p a p e r  r e f l e c t i n g  t h e
t rends  o f  the  comments  and ex t rac t ions
f rom some o f  the  comments  wh ich
t h e y  f i n d  m o s t  i n t e r e s t i n g .  A n y o n e
wi th  the  t ime and pa t ience is  ab le  to  go
d i rec t l y  to  the  Commiss ion  and rev iew
a l l  o f  the  submiss ions  on  the  mat te r .
In te rwoven in to  th is  w i l l  be  a  per iod
d u r i n g  w h i c h  t h o s e  t h a t  f i l e d
comments  may f  i le  " rep ly  comments" ;
tha t  i s ,  add i t iona l  wordage wh ich  dea ls
wi th  the  wordage o f  o thers  tha t  f  i l ed .
Th is  p resupposes  tha t  i f  you  f i le  you
take the  t ime to  go  in  and read over
what  everyone e lse  had to  say  on  the
same issue.  The o f f  i c ia l  da te  fo r  f  i l i ng
rep ly  comments  i s  no t  f i rm but  i t  i s
l i ke ly  to  be  somet ime in  la te  May or
ear ly  June.

Af te r  the  rep ly  comments  and the
FCC 'summary '  w i l l  come a  Not ice  o f

Proposed Ru le  Mak ing .  l f  one  assumes
the  summary  is  re leased in  la te  June or
Ju ly ,  th is  p laces  the  Not ice  o f  Pro-
p o s e d  R u l e  M a k i n g  r n  p e r h a p s  t h e
September  t ime f rame.  the  Commis-
s ion  la rge ly  be ing  vacant  because o f
vacat ions  in  August .  And th is  says  tha t
perhaps  by  la te  in  1979 there  w i l l  be
a  n e w  ' r u l e '  i n  t h i s  a r e a ;  o n e  t h a t
changes the  requ i rements  fo r  ear th
te rmina l  l i cens ing  procedures .

Satel l i te Magazine Moves
S a t e l l i t e  M a g a z i n e ,  t h e  C A T J

produced week ly  cab le  indus t ry  one

hour  te lev is ion  programmed produced
s i n c e  l a s t  f a l l  w i l l  s h i f t  f r o m
t r a n s p o n d e r  2 4  t o  t r a n s p o n d e r  2 1
ef  fec t i ve  w i th  the  May 17 th  p rogram.

Sate l l i te  Magaz ine  is  p roduced by
CATJ Ed i to r  in  Ch ie f  Bob Cooper  a t  the
U n i v e r s i t y  o f  O k l a h o m a  S c h o o l  o f
B r o a d c a s t  J o u r n a l i s m  s t u d i o  i n
Norman,  Ok lahoma.  The program a i rs
every  Thursday  a l  12  noon eas tern
t ime.  The May 3rd  and 10 th  p rogram
wi l l  a i r  on  bo th  t ransoonders  21  and 24
on a  dua l  feed ar rangement .  However ,
a f te r  the  May 1Oth  program,  Sate l l i te
Magaz ine  w i l l  be  seen exc lus ive ly  on
t ransponder  21  (aga in ,  Thursdays ,  12
noon eas tern) .

\



EVERYTHING YOU EVER WANTED TO KNOW about designing, creating, building and installing a
private non-commercial television satellite earth terminal. The emphasis is on low-low cost hardware, doit-
yourself techniques, locating inexpensive antennas, LNAs and adapting receiver hardware to this service. A
three day seminar programmed to teach you everything there is to know on this subject, including an
intriguing look at the near-term future explosion ahead. PLUS - special synposiums within the seminar
dealing with MDS converter package design and construction, l0 Gig low-cost (television) microwave
systems. AND - Canadian pioneer David Brough, the man who has brought flea-power local television to
remote Canada, will conduct a synposium on backwoods television and demonstrate his 'suitcase television
station'!

August 14,1b,16
1979SPTS.79

THE LOCATION: Oklahoma City, Oklahoma. A brand new, modern Junior College facility turned
over to SPTS-79 with individual classrooms, a large auditorium, live television
coverage facilities and meals right on the site. Close to nearby motels, only 10
minutes from Will Rogers Airport.

To provide a forum where the people who know how to do it will teach and
demonstrate what must be done to make satellite (and other microwave range)
television distribution systems perform with low cost, simple equipment.
Three full days. August 14,15 and 16. Specific sessions on low cost antennas
(from 20' x 20' spherical antennas to small 6/8' build-it-yourself dishes),
LNAs (both bipolar and GaAs-FET designs), receivere (modified surplus
equipment, module assembly and complete ground-up construction techniques).
Plus - special labs set aside for you to review (and dub-copy if you wish) dozens
of hours of videotape dealing with the satellite explosion, special synposiums
for MDS converters, and 10 GHz low cost microwave.

THE PURPOSE:

THE PROGRAM:

THE INVITATION: You are invited to attend. However, the maximum 'comfortable' accomme
dations limit us to 500 attendees and the registrations are already pouring in.
When the capacity of the seminar is reached, registration will close. Addition-
ally, if you wish to bring your own 1/2 inch format (BETA or VHS) video tape
recorder and a supply of blank tapes with you, facilities will be available for
you to videotape both seminar proceedings and to dub the dozens of satellite
topic videotapes on hand for a very nominal charge.

THE REGISTRATION: A Registration form is found on the insert card page to the right. Note that
group-attendence is encouraged by sliding-scale attendence fees with lower
rates for more than one person registering in the same group.
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HOMESAT, INC.
On my May 3rd and 10th Satell i te

Magazine program (transponder 24 at
12 noon eastern Thursdays unt i l 'May
17th;  then t ransponder 21 same t ime
and day) | had as my guest Richard J.
Campbe l l ,  D i rec to r  o f  Bus iness
Development for Scientif ic Atlanta, Inc.
Mr. Campbell elected this medium and
th is  t ime to spr ing a real  'bombshel l '  on
the cable and satell i te industries.

Scient i f ic  At lanta,  through a new
corporate subsidiary known as HOME-
SAT, lNC., has entered the private (a9
in 'one in every backyard ' )  sate l l i te
terminal market. This program, taped
back on April 20th (which explains how
you can read a report of it here virtually
as it is airing) has been several months
in the p lanning.  For  those who don' t
think I can be trusted with a trade

secret I offer this as proof to the
contrary!

HOMESAT, lNC. is a business venture
of S-A which is init ially concentrating
on the marketing of high dollar (CATV
grade) TVRO terminals to a specific
market. In all or parts of 11 essentially
western states S-A has identif ied some
46,000 + ranches or farms which have
2,000 or more acres each. Campbell 's
business phi losophy is  sound.

"People who live and work on large
ranches are by in large separated by
many miles from high quality, diversif ied
television reception. They have an identi-
fiable need, and they have the dollars to
make this sort of investment." This is
more than play money or descretionary
purchasing at  work.  Campbel l 's  S-A
has done very thorough research to

identify both the needs of rural ranch
America and to create a solution to that
need. S-A has even worked out how a
typical ranch can take advantage of
investment tax credits and the l ike
when they install a private terminal.

9A is not asking the FCC to do any-
th ing specia l  in  the l lcensing of  these
terminals; they are being treated l ike a
CATV application by S-A, f ull f requency
coordination. the 4.5 meter dish and
the whole 9 yards of 3 dB fade margin.
S-A wi l l ,  through my March column
p r o p o s e d ' S a t e l . l i t e  P r o g r a m m i n g
Registration Service' (see Coop's Cable
Column page 56 for March), insist that
every terminal purchaser be legally en-
tit led (as in having a contract) to the
programming sources they select. I 'd
tell you how this is going to work, but
for now that's S-A's marketing program
data and when they want to release it,
l ' l l  be the first to get the go-ahead.
Trust  me that  i t  wi l l  work wi thout
creating any new issues or lawsuits.

S-A is already out thero marketing
under the HOMESAT banner. A state
w ide  ca t t l eman ' s  mee t i ng  i n  New
Mexico in  Apr i l ,  o ther  such meet ings
now going on or just ahead are l ivened
up by a 4.5 meter S-A demonstration
terminal on premises. Just in case you
think the cattlemen can't afford such a
'luxury', take a few minutes to walk by
your local supermarket meat counter
these days! One cattleman we talked
to responded "Well shucks, that's just
30 head or so of cattle!". Camobell
c a u g h t  o n  f a s t . . . h e  n o w  t a l k s  t o
ranchers first in terms of how many
head of cattle (or acres of wheat) the
terminal wil l set them back. "Some-
time's money is never mentioned until a
coniract signing" he notes.

Ranch life is a rough life. Suspended
tens or  hundreds of  mi les f rom the
nearest movie theaters, often with no
TV or badly operated translator TV,
keeping a dozen or  two hands'happy'
on the spread is no easy chore. Things
have changed alot since Roy Rogers
and the Sons of the Pioneers sat
around the campfire at night singing
songs. The smart ranchers know this.
They are hiring graduates in agricul-
tural engineering, spending fortunes
gn crop and soil analysis and keeping
consulting agronomists at the end of a
telephone reserved in days gone by for
the family doctor. Bringing some of the
amenities of l i fe to the ranches and
farms of America is much more practi-
cal and necessary than might appear at
f i rs t  b lush.  I  th ink S-A is  on the r ight
track but I also think that what S-A is
doing here with HOMESAT will be but
the tippy-top of the iceberg when other
smart  sate l l i te  gear  producers and
marketeers figure out that satell i tes
are good and necessary for many more
areas of America than simply cable TV
or broadcast stations. Camobell had
several things to say about how S-A
expects the cable operators (in rural
areas) to join with S-A in this program.
lf you missed Satell i te Magazine on
May 3rd or 10th, you can either order
out from CATJ Tape Time tape (dub) 010

-

$A's Richard J. Campbell and Coop on the Satellite Magazine set during the
April 20th taping of Satellite Magazine.66



Our n-ewqnlennq wos designed
to do more thon iust survive.

We set our stondords hiqh. We were
determined to develop o h' igh perform-
once, low cost onlenno ihot wos
verso l i le .  l t  took  o  wh i le ,  bu t  we d id  i t .
I t 's o sweetheorl.  But thot 's not enouoh.
Becouse Molher Noiure con be verv 

"

destructive ot t imes. So we desioned in
strength to withstond winds of 1-00 knots
withoui signol degrodotion. And survive
winds  o f  ]40  knots .

The f ibergloss composite ref lector
ochieves moximum sti f fness with
minimum weight. We hod our computer
he lp  us  des ign  i t  os  we l l  os  o  new k ind
of mount. l l  uses torsionol lv stoble
tubulor members insteod of the usuol
ong le  i ron .  We o lso  inc luded on t i - f r i c t ion
ro l le r  beor ings  fo r  oz imuth  ond e levo-
l ion so thot they ore not frozen when
you need to orient or reorienl the
ontenno quickly ond eosi ly. You don't
need the slote surveyor to ol ign the
foundotion on this one-

The onienno provides two ontenno
feed op t ions-o  h igh  go in  Cossegro in
des ign  fo r  mox imum go in  in  weok
signol oreos or o focol point feed for
strong signol oreos. The 5 meter
ontenno is eosi lv convert ible to 6 meters
shou ld  odd i t iono l  go in  be  requ i red  o t  o
fuiure dote. Thot 's bui l t- in versoti l i tv.

The new Hughes Sotel l i te Video
Receiving Antenno now mokes i t
possible to hove o complete Hughes-
bu i l t  eor ih  te rmino l .  Our  on tenno s tonds
up to  hur r i cones  ond o l l  our  rece ivers
hove bu i l t - in  24  chonne l  og i l i t y  ond
threshold extension-

With Hughes, you' l l  be reody for
ony th ing ,  inc lud ing  so ie l l i te  o r  t rons-
ponder chonges ond EIRP degrodotion.

For more informotion, write Hughes
Microwove Communicotion Products,
PO. Box 2999, forronce, CA 90509.

Leon on the leoder to keep oheod

i - -- - - -- - - - - - -- - - -- I m|tRoutRUE*
i HUGHES irommuntmTtons
r- _- - _ _ _ ___ _ ___ ____.i PRolutI5
See us at the NCTA

Booth 122
Col l  our serv ice number ony' l ime, doy or
night: (213) 534-2170



( the  f  u l l  one  hour  p rogram)  on  Beta  or
VHS (specify) for $45 or contact Camp-
bell  direct ly at 404-449.2000.

And The Next To Go .. .
Many peop le  in  the  indus t ry  who

have a  few bucks  o laced on  the
s a t e l l i t e  s e r v i c e  b e t t i n g  l i n e  a r e
u n d e r s t a n d a b l y  n e r v o u s  o v e r  t h e
recent oroblems with SATCOM F1.
RCA keeps te l l ing  us  the  b i rd  i s
hea l thy ,  and probab ly  i t  i s .  We cer ta in ly
don ' t  want  to  ge t  in to  tha t  squabb le  a l l
over again. I  convinced myself that
RCA is  a  top  no tch  ou t f i t  w i th  lo ts  o f
super  peop le  when I  d id  the  Sa le l l i te
Magazine reports last November and
December, and reported on the 'health'

of the bird(s) in our special CATJ
December  (1978)  i ssue.

However. Transponder 22 has the
h iccups .  Not  bad,  p robab ly  a  mi ld  case
on ind iges t ion .  Transponder  4  qu i t
b e f o r e  t h e  b i r d  g o t  i n t o  o r b i t .
Transponder 13 has been errat ic for
some years but perhaps now with

Tr in i ty  on  th is  t ransponder  the  ' fa i th '

w i l l  keep i t  a l i ve  and we l l .  T ransoonder
14 deve loped a  myster ious  a i lment  a t
t h e  e n d  o f  M a r c h  a n d  T r i n i t y
abandoned 14  fo r  13 .  A l  the  t ime i t
lqoked l i ke  they  were  hopp ing  f  rom the
f ry ing  pan in to  the  f i re .

The question being asked these days
is "OK .. .  so transponders do lai l .  And
s i n c e  c e r t a i n  t r a n s p o n d e r s  h a v e
protected service and certain do nol,
can somebody (anybody!) tel l  us what
service is going to get bumped when
lhe next transponder qui ls???".

Some o f  you  are  no t  go ing  to  l i ke  the
answer .  Here  is  the  seouence o f
t ransponders  wh ich  w i l l  be  nex t  in  l ine
to  back  up  a  fa i l ing  t ransponder  shou ld
another  t ransponder  (o r  two)  fa i l .

1 )  When the  nex t  t ransponder  fa i l s ,  i f
that transponder was either orotected
or guaranteed, that service wil l  move to
lransponder 9.

To make sure you understand what I
jus t  wro te  . . .  le t ' s  say  t ransponder  6
fai ls. OK, WTCG/SSS is protected so
RCA wou ld  c lear  C-SPAN and Mad ison
Square  Garden o f f  o f  9  and ou t
WTCG/SSS there.

2) And after transponder 9? The next
s e q u e n c e  c a l l s  f o r  t h e  f o l l o w i n g
transponders to be 'pre-empted' and
the  fa i led  serv ice  p laced thereon:
t ransponder  3  (WGN),  t ransponder  21
(SPN/HTN)  and t ransponder  7  (ESP) .  In
that order.

Now we al l  hope and pray that no
more transponders cease to function
before we have SATCOM F3 in oosit ion
and opera t ing .  The ear l ies t  tha t  F3  w i l l
be on stat ion ready to take on CATV
t ra f f  i c  i s  a round mid-December  ( i f  they

get an October launch) and the latest is
say mid-February. RCA says that F1
has had far fewer fai lures than some
e n g i n e e r s  p r o g n o s t i c a t e d .  W e  a r e
happy for RCA but the fact remains we
have 2 dead and 2 more errat ic at the
oresent  t ime.

RCA also says that when F3 is on
s ta t ion  much o f  th is 'w i l l  lake  care  o f
i tself  because F3 has extra redundancy
buil t  in (four extra TWT stages, extra
bat te ry  l i fe  and so  on) .  But  in  the
in te r im we are  r id ing  on  th in  i ce  and
everyone should be aware of 'whal

happens nex t '  l f  there  is  another
t ransponder  fa i lu re .  l f  you  have a
tuneable receiver and can soare i t  for a
back-up you are in good shape. l f  you
have a cryslal control led receiver, I 'd
suggest you get in house a spare
crystal for transponder 9 just in case
someth ing  you now are  us ing  sudden ly
moves to 9. l f  you are equipped only lor
horizontal polarizal ion and you happen
t o  n o t i c e  t h a t  a l l  o f  t h e  b a c k u p
channe ls  a re  ver t i ca l  . . .  we l l ,  you 'd
bet te r  ca l l  your  an tenna supp l ie r  fo r  an
or tho  coup ler  and Tom Humpher ies  a t
SCI f  or a soare or vert ical LNA.

T h i s  w h o l e  b u s i n e s s  o f  d o i n g
every th ing  humanly  poss ib le  to  be
prepared for some type of system
fa i lu re  i s  becoming ser ious  bus iness .  I
was del ighted to learn that Ed Taylor,
a t  SSS,  f  o r  example  has  jus t  comple ted
a direct hard wire interconnect from
the WTCG cont ro l  conso le  to  the
D o u g l a s v i l l e ,  G e o r g i a  u p l i n k  s i t e
operated by SSS. This means that
about  the  t ime you read th is  WTCG wi l l
no  longer  be  taken 'o f f  a i r ' ;  i t  w i l l  be
o a t c h e d  f r o m  t h e  W T C G  s t u d i o

NOW
U N INTE RRU PTE D

L1 KTVU
CALL:
s 5 s
(918) 664-4812

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

We hove been in the coble television business for
23 yeors. .  .  ond providing weother informotion
systems for the post 16 yeors. We l<now whot you
need ond we l<now how to monufocture it. For
reliobil ity ond performonce.
The Veother Scon l l l  comes complete with Sony
AVC-1400 comero with seoorote mesh vidicon ond
2:1 interloce sync. Includes Time, Temperoture, Boro-
metric Pressure, Vind Velociry, Vind Direction, plus
four cord holders. Compoct cobinet is just 28" wide,
23" deep ond 14" high. For complete informotion
col l  or wri te.

i=aEiro iIrF
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NOW
U NINTERRU PTED

EKTVU
CALL:
s s s
(918)  664-4812

through a microwave hop direct ly to
the  SSS up l ink  s i te .  SSS has  a lso
ins ta l led  a  spare  up l ink  t ransmi t te r  as  a
backup for WTCG'S feed to the bird,
and upgraded WTCG to a protected
status. Frankly, with so many homes
depend ing  on  a  serv ice  such as  th is ,
and so many cable operator dol lars
invested in taking the WTCG signal on
into the home, the $135,000 Taylor just
spent  to  accompl ish  these th ree  th ings
seems l i ke  money we l l  spent .  As  a
cab le  opera tor  you migh t  keep th is  in

mind when you are talking with any
satel l i te service supplier. Ask the chap
just what he has done or wi l l  do to
insure that your service from him is
there al l  of the t ime. Does he have a
backup transmitter? What is the slatus
of his transponder channel? What is
h is  backup p lan  shou ld  someth ing  fa i l?
Sure  he 'd  be  dumb to  no t  p lan  fo r  an
emergency  bu t  such p lann ing  and
implementa t ion  cos ts  bucks  and I 'm
not so sure everyone bringing services
to  the  b i rd  has  the  fo res ioh t  to

In  recogni t ion of  the unt i r ing support  g iven to the
nat ion 's  CATV operators,  and thei r  never-ending quest
fo r  advancemen t  o f  t he  CATV a r t ,  t he  COMMUNITY ANTENNA TE t t v l s l o | \  ASSOCIA-
TION recognizeswi th-grat i tude the ef for ts  of  the fo l lowing equipment  and serv ice sup-
Plgt j - !g . thg cgblq te lev is ion industry ,  who have been a icoiaea nssoctATE MEMBER
S T A T U S  i n  C A T A ,  l N C .

tr
U

Americom satellite Network, Inc., (A.s.N.), 310-14th Ave. south, St. Petersburg, F1,33701 (sfl 813-89s-iz0l
Anir ler.Pruran, Inc., P 0. Box 88758, Tukwita Branch, Seatf le, WA. 98188 (Dl) 206-251.6760
Applied Data Research, Inc., Route 206 Center C{,,1-8, Princeton, NJ 08540 (M9) 609*921-g550
Avantek, Inc., 3l 75 Bowers Avenue, Santa Clara, CA 95051 (M8) 40S-249.0700
Belden Corp., Electronic Division, P.0 Box 1327, Richmond, tN 473/4 (M3) 3l i*966-6661
B.E.l. (BESTON ELECTR0NICS, lNC.), P.0. Box 106A, Olathe, KS 66061 (M9 Chamcter Generatonl 913-764-1900
Bestvision Home Cinema. Inc, 5540 W. Glendale Ave., Suite C-106, Glendale, Az, 85301 {S9 pay-W programming and martet ing 602-g3l-915i
EL0NDER-I0NGUt i lBORAI0RlEs, One Jake Brown Rd , Otd Bridge, N.J.08857 (Ml, M2, M4, M5, M6, M7) 201-679.4000
BROADBAND ENGlNttRlNG, lNc., 1525 cypress Dr..  Jupiter, FL 33458 (09, reptacemenl pads) 1-800,327-6690
Budco, Incorporated, P 0. Box 4593, Tulsa, 0K 74120 (09 Security & ldenti f icat ion devices) 9lg-5g4-l l l5
Cable TV Su pply Com pa ny, I  I  50 5 West Jefferson B lvd., Cu lver City, CA 90230 (Dl, 02, 03, D4, 05, 06, 07, DB, M5, M6) Z I 3-390-8002
CCS HAIFIILD/CATV DlV , 5707 W. Buckeye Rd., Phoenix, A2.85063 (M3) 201-272-3850
C-C0R ELECTROI{lCS, Inc.,60 Decibel Rd , State Coilege, pA 16801 (Ml, M4, M5, Sl,  52, 58) 814_238-2461
century l l l  Electronics, Inc., 3880 [.  [agle Drive, Anaheim, cA 92807 (Ml, M3, i l4, M5, M7, ME, sl,  sz, s8) 630-3714
OOLLlNS c0MMERcIAL TELECOMMUNtcAIt0NS, Mp.402-101, Dailas, TX i5207 (M9, Microwarej etc-ogo-sgs+
COMM/SCOPt C0IVlPANY, Rt. l ,  Box 199A, Catawba, NC 28609 (M3) 704-241.3142
C0MIVUNICATI0NS tOUlTY ASSOCIATES. _65-l-Lincoln Center, 5401 W. Kennedy Blvd., Tampa, FL 33609 (S3) 813-877"8844
cOMPUIER vlDEO sYsTEMs, lNC., suite E, 6290 McDonough D., Norcross, GA 30093 (M9) 404-449-3800 

'

Comsearch, Inc. 2936 Chain Bridge Rd., 0akton, uA22124 (S8, Sg earth station placemenl frequency coordinalion) i03-281"S550
ComSoncis, Inc , P.0. 8ox I 106, Harrisonburg, VA 22801 (MS, M9, SS, 59) 703-434-5965
Comtech Data Corporation, 15207 N. 75th, Scottsdate, AZ 85260, (it2, t6l 602-991.9580
CRC ELECIR0NICS, lNC., 2669 Kilihau St., Honolulu, Hl 96819 (ll9 tlideotape lutomation tquipment] 808-668,1227
Custom Building Products, Inc.. P.0 Box 32231, 0kla City, 0K 73132, (S9, Underground Boring tquip.) 405*495,1935
Danrels & Associates, 2930 E. 3rd Ave., Denver, Colo, 80206 (S3, 59 Brokerage) 303*321,7550
DAVCO, l1{C., P.0. Box 861, Batesvi l le, AR 72501 (Dl, Sl,  52, SE) SOt-lg:.ggt6
DF Countryman Co., 1821 University Ave., St. paut, MN 55104 {Dl, Sl,  SE} 612_645-9153
Durnel l  Engineering. lnc., Hwy. 4 So, Emmetsburg, lowa 50536, (Mg) 712*gS2-2611
EAGLT c0lvl-IR0Nlcs, lNc., P 0. Box 93, Phoenix, Ny 13135 (M9 pay TV Deliuery Systems & products) 315-695-5406
EALts c0lvl lvl .  & ANIENNA sERV., 2904 N.w. 23rd, 0ktahoma city,0K 7310t (t11,2,3,4,5,6,7,st,2,s1,9) qos-gqo,: laa
FANFARE ItLEVlSl0N, l0 Greenway Ptaza, Houston, IX i7046 (S4) l l3-960-8731
FARIN0N ELECIRIC, l69l Bayport,  San Carlos. CA 94070 (M9, 59) 415*592.4120
FERGUSON cOMlvluNlcATl0NS cORP., P.0 Drawer 87 1, Henderson. IX 75652 (sl,  s2, s7, sE, s9) 214*854-2405
Gardiner Communications Corp., 2000 S. Post 0ak Rd., Suite 1490, Houston, IX 7i056 (M9 lVRo Packages, Sl,  52, SS) 713-96l-7348
General Cable Corp., I Wodbridge Center. P.0. Box 700, Woodbridge, N.J. 07095 (1il3) 201-636-b500
GILBERI tNGINEERING C0 , P.0. 8ox 14149, Phoenix, AZ 85063 (M7) 602*272-6871
Heller-0ak communications Finance corp., 105 w. Adams st.,  chicago, lL 60603 (s3) 312-621-7661
H0ME BOx 0FFlcE, lNc., 7839 churchitt  way-Suite 133, Box 63, Dailas, TX l52sl (s4) 214-387-g557
HUGHES MICR0I1AVE COMMUI{lCATl0l{S PR0DUCTS, 3060 W. Lomita 8lvd., Torrance. CA 90505 (M9) 213-534.2146
IBM Corp., P.0. Box 2150, Atlanta, GA 30301 404-231-6005
Ind. Co. Cable TV Inc., P.0. Box 3799, Batesvi l le, AR i2501 (Dl, Sl,  52, SEI 501-793-5872
International lVl icrowave Corporation, 33 River Road, Cos Cob, CT 06807, (Ml, M4) 203-661-6277
l l l l g lD l lec lqn lcsCorp . ,P0 8ox487.ByberyRd &PA.Turnp ike ,Hatboro ,PA19040, (Ml ,M2,M4,Mb,M6,M7,D3,08,St ,52 ,53 ,SE)2r5-674.4800
JERRYc0 l {1 {Ass0c lATES, l l {c . ,P0 Box444,chambersburg ,PA17201{D3,D4,05,06 ,07 ,D8)717-263-8258
Klungness flectronic Supply, P.0. Box 547, 107 Kent Street, lron Mountain, Ml 49801 (Dl, DE, 52, Stl 906-774-1755
LARSON ELECTR0NICS, 3l I  S. Locust St.,  Denton, TX i6201 (M9 Standby Power) 8l /-387-0002
LRC Electronics, lnc., 901 South Ave., Horseheads. N Y 14E45 (MD 607-739-3844
Magnavox CATV Division, 133 West Seneca St.,  lVanl ius, N.Y. 13104 (Ml) 315-682-9105
UliSQDINi C0RP0RAll0N. P.0. Box 1527. 627 Lofstrand La.. Rockvi l le MD 20850. (M9 Satel l i te TY Recs.) 301*762-8500
MICR0WAVE ASS0CIAIIS, lNC., 777 S. Central Expwv., Suite 4-C. Richardson, TX i5080 {M9 Microwave Radio Systems} gl6_g9l_8g95
Microwave Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 10357 (M5 Bandpass Fi l ters) 315-437-4529
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Microwave Engineers
A common carrier microwave company,
specia l iz ing in  long-dis tance v ideo
transmiss ion,  sate l l i te  d is t r ibut ion,
and expanding into cable television
and manpower is seeking applicants
for the position of microwave engi-
neer  in  two locat ions;  Bloomington,
l l l inois and Lebanon Missouri. Quali-
f ications include FCC Class l l radio-
te lephone.  2 years exper ience in
RF. Video experience extremely help-
fu l l .

r Salary DOE
o Bonuses
. Company vehicle
. Expense account
r Vacations
o Much much more

Send resume to United Video Inc., 5200
S. Harvard, Suite 4D., Tulsa, Oklahoma
74135. or call 918-749-881 1 collect.

PLANT MANAGER
lmmediate opening with a large growing
600 + mile system in Florida. Must
have strong management skil ls as well
as extensive knowledge of all phases
o f  cons t ruc t i on ,  i ns ta l l a t i on ,  and
techn i ca l  ma in tenance .  Exce l l en t
company benefits and advancement
potential.

Bil l  Langendorf
Storer Cable TV of Florida, Inc.
P.O. Box 1178
Sarasota, Florida 33578

An Equal Opportunity Employer M/F

System Technic ians-Openings are
now available for qualif ied technicians.
Must be able to handle routine service
calls. System located in the sunny
southwest .  Send qual i f icat ions and
references and include financial re-
quirements to:
Chief Engineer
P.O. Box 2001 1
El Paso. TX 79901

SYSTEM MANAGER-TECHS
lmmediate openings for two experi-
enced manager- technic ians.  Newly
bui l t  p lants wi th best  equipment .
About 30* miles. Satell i te terminals,
etc. Excellent opportunity. Call Michael
McKee (405) 341-8370.

FIELD TECHNICIANS
Openings for CATV Technicians in large
midwest system. Experience in system
maintenance preferred. Good salary,
benefit package and advancement
opportunities for the right individual.
EOE.
Send resume and salary history to:

Director of Engineering
Continental Cablevision of Michigan,

lnc.
333 Washington Square North
Lansing, M ichigan 48933

For Sale: LNA's
120 'LNA
In Stock

SATCO
P.O. Box 1260
Louisville, TX 75067
214-436-9509

CLASSY-CAT advertising is handled as
a no-chargeoenbership service of and
by CATAz The rule\are as lollows:

1) A4f member ${ CATA (member-
member, indi-
qua l i f i es  f o r

space free
(limit 50 wordsl

regular dues
to CfiIA)Pamonthly basis; As-

pay a one t ime
idual" members

nual fee of

is also
at the
word

of

15th df each
g r{pnth's

MICROWAVE ENGINEER
To maintain 193 miles of Microwave
path with up to seven (7) ehannels
p e r  h o p . C h a l l e n g i n g  j o b  w h i l e
working with the latest state of the
art equipment. Largest MSO in the
country. Send all resumes to Mr. Ed
Shaman, Teleprompter District Office,
6820 Ventnor Avenue, Ventnor, New
Jersey 08406.
Equal Opportunity Employer M/F

SAMMONS COMMUNICATIONS, INC.
Wanted: l2l area GATV engineers-one
based in Dallas, Texas, one based in
Southeastern Uni ted States.  Staf f
position reporting directly to the Vice
President of Engineering. Considerable
t ravel .  Theorect ica l  and pract ica l
knowledge of all facets of CATV
construction, installation and main-
tenance desired. FCC license desirable
but not mandatory. Following company
paid benefits:

Holidays
Vacations
Group Medical Including Dependents
Group Life Insurance
Group Accidental, Death &

Dismemberment
Long Term Disabil ity Pension
Employee Stock Ownership
Sick Leave

Salary commensurate with experience.
Cal lorwr i te :

Hank Cicconi
21 4-670-9860
Vice President of Engineering
Sammons Communications, Inc.
403 S. Ackard
Suite 708
Dallas, Texas 75202

I Per
-box

of
for

4)

5)

6)

full

s t ni l  n g ,
23td

Tto :
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iY.CAT'  
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.73107,

TECHNICIANS
Continental Cablevision is contructing'1300 miles of plant in sunny and his-
toric Richmond, Virginia. Located iust
an hour from the beaches and moun-
tains, Richmonders enjoy a mild climate
for most of the year. Technicians are
needed for this fast growing company
that offers an attractive benefit pack-
age.

The company seeks Service Techni-
cians and Field Technicians. All tech-
nicians should have two years of cable
experience and f ield technicians should
also have electronics education. Con-
tinental needs personnel who desire
rapid advancement.

Write or Call
Richard Ashpole
Continental Cablevision
2040 Westmoreland Street
Richmond, Virginia 23230

EXPERIENCED CATV PERSONNEL
UA-Columbla Cablevlslon of Texas, Inc.
has  lmmed ia te  open ings  i n  San
Antonio, Texas for experienced CATV
personnel. lf you would l ike to get In
on the ground f loor of a new 3,000 mlle,
35 channel, bi-directional system offer-
ing an exciting opportunlty for advance-
m€nt and growth, we are Interested
In hearlng from you. Good salary and
€xcell€nt benef it package.

Positlons available:
Dlstrict Englneers
Microwave Englneers
Senior Techniclans
Constructlon and I nstal lation

Foremen
Experienced personnel should send
resume to:

Personnel Director,
UA-Golumbia Cablevlslon of Texas,

Inc.
203 South Broadway
San Antonlo. Texas 78205

SELL:
CATV channel modulators lor use with
TVRO's Ch. 2,6,7,8 standard/videol
audio inputs Dynair TX4A $350 or offer.
Jerrold carrier generators TGG 73.5,
159.25, 112.5 $75 ea. or offer. Jerrold
AFM-2 stereo FM modulator $50. B-K
model 415 TV sweep/marker generator
$150. WANT TV camera & Avionics 913-
651-6612 after 4 p.m. CST.

SATELLITE T.V. ANTENNA POLAR MOUNT.
Detailed plans for polar mount for 10'-
12' dishes. "lnstant" positioning for
any sate l l i te  in  geostat ionary arc.
Includes suggestions for cost effective
private earth terminal construction and
how to find used dishes. Only $10.00
postpaid. Satell i te Innovations, P.O.
Box 5673, Winston Salem, N.C.,27103.

CATV Franchlse Avallable
The city of Metropolis, l l l inois is re-
questing bid proposals lor a cable tele-
vision f ranchise. Proposals wil l be
accepted unitl 7:00 p.m. June 12, 1979.
For further information and applica-
tion forms call or write L.W. Barger,
City Clerk, 106 W. sth St., Metropolis,
| | | i nois 62960 618-524-27 1'1.



See Os At Booth #226 AtThe NCTA Show.






