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BEN CAMPBELL. President of CATA. Inc.

Gett in 'Whi le The Get t in 's  Good

How does an industry  pol ice i tse l f?
That 's  the pressing quest ion these days as the last -

great- f ranchise bat t les of  the cable industry  head
into thei r  f  ina l  round.  Most  f  i rms that  are in  the open
marketp lace seeking yet  uncommit ted f  ranchises to
bui ld  and operate CATV systems are of  the same
mind;  sate l l i tes have changed the economic feasi -
b i l i t y  o f  wha t  t ype  o f  commun i t y  w i l l  o r  w i l l  no t  f  l y
and there is  now a nat ionwide rush on to grab every
rema in ing  commun i t y  wh i l e  t he re  a re  s t i l l  some
around to grant  a f  ranchise.  l t  is  reminiscent  of  the
mid 1960 rush that  swept  across the nat ion just
before the FCC (prodded on by the broadcasters)
moved in on us.

Compet i t ion,  to  say the least ,  is  f  ierce.  And,  as Bi l l
Daniels notes, "competit ion is good for the industry
and it is good for the communities. . .as long as the
competit ion is honest and above board". Daniels,
Bob Schmidt  and manv others who tend to be in-
dustry  spokespeople are quiet ly  very concerned
abou t  wha t  may  be  happen ing  i n  some  commun i t i es
however;  and i t  behooves a l l  o f  us to t ry  to f  ind an
answer to a problem that  could,  i f  not  contro l led,
lead us back in to the dark ages of  the mid 60 's  a l l
over  again.

A CATV f ranchise has some value.  Wi thout  i t  a
system never gets up to bat .  Wi thout  a f  ranchise you
may never get  whatever  FCC permiss ion as may be
required at the federal level to operate; you may
never get  a l icense for  a TVRO, and you probably
wi l l  not  get  a jo int -pole agreement .  Wi thout  i t  you
w i l l  f i nd  f i nanc ing  d i f f i cu l t  i f  no t  imposs ib le  and
insurance expensive;  i f  even avai lable.

When the FCC dropped i ts  f ranchis ing standards a
year ago th is  le f t  the door open for  the communi t ies
themselves to establ ish f  ranchis ing standards;  or  the
states in  some instances.  To date very l i t t le  has been
done by e i ther .  What  has been done has been of ten
i l  l -conceived and poor ly  adminis tered.

About  a l l  that  remains of  the FCC's cable ru les are
the s ignal  carr iage ru les and the technical  s tandards.
The s ignal  carr iage ru les,  i f  one correct ly  reads the
vibrat ions in  Washington,  may be shor t  l ived.  The
technical  s tandards are apt  to  be wi th us for  a very

long t ime;  i f  not  indeed forever .  The FCC seems to
feel  that  the passage of  copyr ight  was thei r  green
l ight  to  back out  of  che major i ty  of  the 1972 ru les
which were establ ished to protect  the over  the a i r
broadcasters;  those that  remain are e i ther  technical
in  nature or  par t  of  the poor ly  conceived image of
what  CATV should be in  the publ ic  scheme of  th ings.
With the adopt ion by Congress of  the f ines and for-
fe i ture regulat ions th is  past  spr ing,  that  was another
'green l ight '  to  the Commission to again back out  of
an area of  the ru les which they would prefer  to
hand le  on  a  " i f  you  do  wrong -you ' l l  pay  t he  p r i ce "
approach.

As i l l  conceived and broadcaster-or iented as the
1972 rules were, they did (we now perceive) provide
us wi th a measure of  protect ion against  (1 )  s tate and
local  governments who have l i t t le  i f  any of  the ex-
per t ise requi red to adminis ter  a complex technology
or iented industry  such as CATV, and,  (2)  ourselves.  l t
is  the la t ter  which concerns us most  at  the moment.

How does an industry  establ ish standards,  say in
the area of  f ranchis ing pursui t ,  which ef fect ive ly
throt t les the over-zealous members (or  would be
members)  of  our  crowd? How, lack ing federal  ru les
tha t  es tab l i sh  m im imum channe l  capac i t i es ,  r a te
making procedures and f ranchise- language guide-
l ines do you ef fect ive ly  create voluntary compl iance
wi th what  might  be generously termed a 'code of
conduct '?  For  example,  i f  in  a f ranchise bat t le
several  companies are in  the running and the c i ty
engages an outs ide and wel l  respected consul t ing
f i rm  to  rev iew  the  va r i ous  app l i ca t i ons . . . and  the
consul t ing f i rm f inds ser ious f  laws in one or  more of
the appl icat ions.  .  .and then to the surpr ise and per-
haps even shock of most the city awards the franchise
to one of those f irms with serious f laws; then what?

On the sur face,  when an appl icant  promises ser-
v ices which i t  cannot  del iver  ( for  e i ther  technical ,
legal  or  economic reasons)  and an outs ide consul t -
ing f i rm recognizes these f laws in the appl icat ion
.  .  .and points ther i r  out  to  the c i ty ;  and the c i ty
chooses to ignore the ' t ru th ' ,  one begins to lose fa i th
in the local  f ranchis ing system. Or one begins to
recal l  some of  the (as Bi l l  Danie ls  terms is)  'hanky-
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p a n k y ' o f  t h e  m i d - 6 0 ' s  w h e n  c i t y  c o u n c i l m a n
suddenly ended up wi th new autos or  boats or  t r ips
to  Hawa i i  a l ong  abou t  t he  t ime  the  f ranch i se  was
granted.

When  one  company  i n  pa r t i cu la r  s ta r t s  'w inn ing '

f  r anch i ses  a t  an  unp receden ted  c l i p ,  and  i t  does  so  i n
c i ty  af ter  c i ty  where the company is  rated far  down
the l is t  by both h i red consul tants and i ldustry
people red f  lags star t  going up a l l  over  the country-
s i de .

How does an industry  pol ice i tse l f? l f  (and i t  is  s t i l l
con jec tu re  a t  t h i s  po in t )  f r anch i ses  a re  be ing
'bought '  rather  than 'won'  sooner or  la ter  some in-
vest igat ive repor ter  someplace is  going to s tumble
into enough facts to p iece together  a repor t .  A
counc i lman ,  p rone  to  b ragg ing  and  d r i nk ,  soone r  o r
la ter  wi l l  pop of f  about  h is  new car  or  h is  t r ip  to
Hawai i .  These th ings,  as we have learned in the past ,
s imply do not  s tay pr ivate very long.

Could not  the industry  create a voluntary 'Code of
Franchis ing Conduct '?  The CATA Board of  Di rectors,
at  the urg ing of  CATA founder Kyle Dean Moore
studied that  quest ion at  some length two years ago,
and then again one year  ago.  At  the recent ly  com-
pleted CATA Board meet ing held concurrent  wi th
CCOS '78  i t  was  aga in  a  t op i c  f o r  Boa rd  d i scuss ion .
CATA counsel  Steve Ef f ros repeatedly warns that
a n y  t y p e  o f  i n d u s t r y  c o l l u s i o n ' i s  f r o u g h t  w i t h
Depar tmen t  o f  Jus t i ce  an t i - t r us t  r ama f  i ca t i ons ,
"Codes of  Conduct" ,  even i f  vo luntary and handled

wi th complete honesty and tota l ly  above board,  are
bo rde r l i ne  an t i - t r us t  s i t ua t i ons .  Ye t  t o  s i t  back  and
do  no th ing ,  w r i ng ing  ou r  hands  ou t  o f  f ea r  t ha t
soone r  o r  l a te r  a  se r i es  o f  ' f  r anch i se  scanda l s '  w i l l
sweep through the industry  is  no answer e i ther .
Clear ly  the industry  must  seek out  an answer to th is
most  pressing problem before somebody e lse does i t
f o r  us .

For  my par t  I  have opened a d ia logue wi th NCTA's
Bob Schmidt .  And wi th numerous other  industry
leaders who share my concern that  le f t  unchecked,
or  worse yet  ignored,  the pract ice of  chasing f ran-
chises may turn out  to  be a real  thorn in  the s ide of
the industry  before the last  f ranchise has been
granted and the nat ion is  f ranchise- fu l l .  And just  in
case you th ink th is  is  a problem only for  those com-
muni t ies yet  to  f ranchise or  those f  i rms now pursuing
new f ranchises,  th ink again.  There has a l ready been
more than a dozen instances of  ' f ranchise- jumping '

i n  commun i t i es  whe re  f  r anch i se  renewa ls  have  come
up .  And  as  t he  number  o f  ' new  f ranch i se '  s i t ua t i ons
deplete there can be l i t t le  doubt  that  more and more
at tent ion wi l l  be focused on the ex is t ing system
towns.

There is  an urgent  need for  d ia logue in th is  area;
you need to th ink about  i t ,  and to of fer  your  own
comments i f  you have any suggest ions.  Sooner or
la ter .  l ike cancer,  the ravages of  unchecked and
und i sc ip l i ned  f  r anch i se  hun t i ng  w i l l  t ouch  eve ry  one
of  us.

sadclco,InG.

the new$adelG0
MODEL FS .733 B/SI.JPER

DUAL.RANGE
(VHF/Superband)

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

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

299 Park Avenue, Weehawken, New Jersey 07087 / 201-866-0912
G€nora l  rcpressnta t ive  to r  Europs :  Catec  AG Luzorn /Swi izer land,  Habsburgers t r  22 .

Tsl. 041-41-75.50 Tclex TELFI 78188. lN GANADA: Comm-Plax Et€ctronics Ltd.
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CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

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

WE DISTRIBUTE

TETENG o TRIPLE CROWJI . PHASEC0M . T0MG0
SADELCO o IMY ELEMETRIG o MICROWAUE FITTER
UITEK o TIMES WIRE & CABTE o SACHS HARDWARE

ARUIil o SOIA POWER SUPPTIES
CallThe Gomm-Plex Off ice Nearest you

Montreal Toronto Vancouver
Tel: (514) 341-7440 Tet: (416) 449-6263 Tet: (604\ 437-6j22
Telex: C5-826795 Telex: 06-966599 Telex: 04-354878

c0mm-pLrH
ELECTFICINICS LIMITEtrI
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Your system test requirement can be met with
Model 9600-For a demonstrat ion wri te or cal l

, 9 , , \
u ' - -  r )

FR0ttl lEfSAlI*
o The Tracker makes dynamic
measurements up to 120 db-simply and
accura te ly .  The ins t rument  combines  a l l
the features of a high resolut ion (500 Hz),
sens i t i ve  ( -60  dBmV)  spec t rum ana lyzer
w i th  a  h igh  leve l  (+51 dBmV)  sweep
generator,  display scope, dual channel
switcher and return loss ref lect ion br idge.

o t t a t a

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

quency.
Display Flatness: :t0.25 dB max. at full sweep width; +-9.1 6g

across any 10 MHz band.
RF Outpul: *51 dBmV calibrated; 50 dB variable in 1 dB steps.
Harmonic Dislorl ion and $purious Signals: 30 dB down, typical
Accuracy:

Gain or Loss: 11.0 dB calibrated at 20 dB loss (accuracy near 20
dB better than t:0.5 dB)

Return Loss: -f1.0 dB calibrated at 26 dB relurn loss (accuracy
near 26 dB better than :t0.5 dB)

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

Power Requirements:  1.15/230V, 50/60 Hz,  l00W
Dimensions:  13.5 x 17 x 16.75 inches 23.75 x 42.5 x 41.5 cm

SPECTRUM ANALYZER
Frequency Range: 0.4 to 350 MHz
Frequency Response: t1 dB
Resolut ion 3 dB Bandwidlh:200 kHz.10 kHz,  and 500 Hz swi tch

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

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

input signal.
Inlermodulalion & Harmonic Dislortion: 3rd order more than 70 dB

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

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

Dynamic Range (0n Screen); B0 dB (121 dB total possible).

nE tMtat c0ilaas0il:
one i nstrument-The Tracker-Texscan
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SOMEPEOPLE
ARELOSING

THEIRHEADS
WHACKINGAWAY

ATTVROTERMINAL
PRICING

Getting the'bottom dollar ' is important in any business deal. That's where profi t  comes from;

by not spending anymore than absolutely necessary for capital items or operations. Of even
greater importance is having somebody out there responsible to you after the purchase for on.
going assistance, consultation and back-up.

The USTC SATTFLECT series of two TVRO terminals are the most cost effective terminals avail-

able in CATV today. Either the all aluminum SAT/FLECT ll or the all steel SAT/FLECT I provide

that extra few dB of margin that a 4.5 meter terminal cannot offer. And, our polar mount will

allow you to change 'birds' in sixty seconds or less time should the need ever arlse. Moreover,

the SAT/FLECT series of TVRO antenna systems are based upon proven structural designs

developed over a twenty-year period by USTC's President Stormy Weathers. And as far as 'bottom

dollar', USTC has that too.$8,500 FOB Afton for our six meter terminal antenna. So after you've

whacked away for awhile, come to the leader in cost-effective TVRO terminals. Come to USTC

where the service is responsible, even after the sale!

Unlted Sioter Tower ond Fobrlcqllon Compony
P.O. Drcwer rS', Aflon, Ok. ttf33l

Coll Donny W eothers at I 18/2574257.vfilEe
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Whether i t 's the new SATRO-5 Five Meter
Turnkey TVRO Terminal introduced at

NCTA '78 or  i ts  new 1100-FFC(X1) and
1 1 00-TVR(X1 2) Satel l i te TV Receivers-
Microdyne provides fast delivery at com-

petit ive prices. Why not get the detai ls
f irst-hand by call ing Microdyne today!

Our f ie ld-proven 1 1 00-TVR(VT)(A)
TV Receivers are available for deliv-
ery within 30-60 days fol lowing
receipt of order.

A portable Microdyne S'meter
TVRO Terminal is available for
rent or lease. Contact factory
for details.

Let Microdyne
turn you on -
we do deliver.

Microdyne IUt Corporotion
P.O. Box 1527 - 627 Lofstrand Lane - Rockville, Maryland 20850

Telephone (301 l  762-8500 -  TWX 710-828-0477 -  Cable MICRODYNE Rockvi l le ,  Maryland USA

Represented in Canada by:  Crowder Communicat ions,  Ltd,
4625 Lazel le Avenue -  Terrace,  B.C. VBG154

Telephone (604) 635-3990 - TELEX 047-85529

1 r  0 0 - F F c  ( x  1 )

11oO-TV  R  (X12 )



THEl978
The slngle most

authorltative,
comprehensive reference

source for the entlre
TV/CATV/Electronlcs

lndustry.

An indispensable source for:
. Grade A&B contour maos for each

commercial station in the U.S.
. Net weekly and average daily circulation

for each TV station.
. Total homes and TV households for each

stati on.
. TV households by states and counties for

each station.
. Percentage of circulation by counties: 50

percent and over, 25-49 percent, 5-24
percent for each station.

. Selection of markets.
' Color caoabil it ies (studio and mobile) for

each station.
. Making TV circulation comparisons.
. ldentifying key personnel.
. Mapping trading areas and test markets.
. Allocation of advertising funds.
.  Bui ld ing mai l ing l is ts .
. Canadian and International television.

PLUS. . .
An erDanded "See-Al|" mao of television communication lacilities in the United
States-approximately 3 feet wide by 2 feet deep and printed on heavy stock for
wall-mounting or framing-is included with the Factbook. In addition to locations
of television stations and network routes, the new map shows locations of MDS
Licensees and CPs, Domestic Satellite Earth Stations Licensees and CPs.

All-Year-Round Euys$ & Sallen Gulde:
. 115 Directories pinpoint products and services of VCATV equipment

manufacturers, suppliers, programmers and allied businesses (networks,
station reps, ad agencies, brokers, consultants).

. 0ver 600 pages devoted to CAW systems are listed alphabetically by
states and cities. 0wnership, address, phone, personnel, number of
subscribers, population, starting date, channel capacity, stations canied,
equipment, miles 0f plant, subscriber fee, current and planned
originations given for each listing.' 
Affii"?'f,1i1'.tt31 i.liljTAp'i,-' oNLy $R [,50. Financial performance of W stations lrf,
market-bv-market. vear-bv-vear; all
sratron sites since i949.' 

- 
$77.00 FOR 5 OR ttlORE
FACTBOOKS ORDERED

AT SAME TIME.

EXCtUSTVE lil
TELTVISI()I{ FACIB()()K:
Maps with Grade A&B contours
for each commercial station in
the United States.

V  1 /3ac tua rs i ze .

$r[Tr01r$
Ul|TUME

SERUICE$
Ul|TUME

Televlslon Digest, Ine.
1836 Jefferson Place, N.W.
Washington, D.C. 20036

(202) 872-9200

Send to: Ieleylsion Dlqest, Inc.
1836 Jetferson Place, N.W., Washington, D. C. 20036

Please send copies of the 1978 Toleylslon Factbook.

o Please bill me, including modest handling and shipping charge.
Please print
Name

Company

Address

City state _zio_



Ihelrqcers
Dofhdefecf
RFleokoge,buf
whichoneisbesf
brlgf needs?

ls RF leokoge in your CATV
coble system exceeding FCC
limits? ls it on indicofion of
presenf or polentiol mechonicol
foilure which could resuh in
costly repoin or FCC violofions?

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

No seporofe fro nsmifter requ ired.
Dofh receivers operote with ony
coble IVvideo or pilof corrier.

The "Trocer"ModelTR-l

is a calibrated receiver system which
assures absolute compl iance wi th FCC
regulated radiat ion l imi ts .  l ts  40dB
logged scale is accurate to i1 dB.
The system inc ludes tuned d ipole
antenna with magnetic base, head
phones and AC adapter/charger. Gell
Cell batteries provide up to 50 hours
of operation on a single charge.
Weight :  only  5 lbs.

The'Trocer" ModelTR-2
is  an economical  f ie ld uni t  that  can
detect and locate RF leakage and can
measure radiat ion wi th suf f ic ient
accuracy for  general  t rouble
shooting. Ni-Cad batteries provide
up to 15 hours of  use on a s ingle
charge.  I  nc ludes AC adapter /charger .
We ighs  on l y  1 .5  l bs .
"Tracer"  TR-2 .  .  . lor  locat ing
RF leaks Only $300 ea."Tracer" TR-1 . . . to keep the FCC
off your back. Only $550 ea.
We th ink you' l lwant  them both.

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

To order  or  for  addi t ional
i  in format ion,  ca l l  or  wr i te :
I  Inst ruments Div is ion,

VITEK Electronics,  Inc.
!r,\ 200 Wood Avenue,
l h ,  M idd lesex ,N .J .08846

Both are rugged,  sel f -conta ined,
powered by rechargeable batteries,
offer a crystal controlled local
oscil lator with front panel fre-
quency t r im ad justment  and many
other featu res. VITEK
'The Tracer is a trademark ot Vitek Electronics. Inc

(201 ) 469-9400
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YESWE DID IT-CGOS 178

WAS LIVE COAST.TO.COAST
AND BORDER TO BORDER

I t  Really Did Happen. . .
The odds against  CATA pul l ing of f  the 1978

version of the CATA Cable Operators Seminar
on schedule and as announced were a lmost  in-
ca lcu lable.  Not  on ly  had CATA set  out  to  be the
first CATV group to uplink l ive via satel l i te, or, the
f i rs t  group of  any k ind to  t ransmi t  a  bus iness
meet ing v ia  sate l l i te  f rom a "por tab le"  up l ink
stat ion.  .  . i t  set  out  to  do a l l  o f  th is  and much
more wi th  a "budget"  that  was wi th in  the four
f  igure region.

There is no adequate way to chronicle the chal-
lenge or the feat accomplished. But i t  did happen,
more or  less on schedule and wi th  what  turned
out to be the most extensive and dedicated volun-
teer group of cable and non-cable people ever
assembled in  one spot  a t  one t ime in  the h is tory
of  the cable industry .

Here is what happened. . . for those of you who
were not  on hand in  Oklahoma's Founta inhead
Lodge or  who were not  ab le to  " tune in"  the
"Greatest  Show In Cable Telev is ion"  l ive and in
fu l l  co lor  on t ransponders 10 and 24 on Ju ly  18
and 19.

CATA recognized late last year that the As-
soc iat ion was faced wi th  two chal lenges never
previously faced, with the onrush of CCOS '78.

Number one was a space problem. Because space
commitments for  "convent ion"  proceedings
must be made a year or more in advance, and the
1978 arrangements had been made at  a  t ime
when the growth rate of. CCOS indicated a set-
t ing with accommodations for perhaps 800 would
be adequate. . .a crowd larger than that (evident
by late December in 1977)suggested severe over-
crowding for  th is  summer 's  meet ing.  The second
"problem" was more theoret ica l  than real ;  how
would CATA cont inue the CCOS t radi t ion and
create a "Seminar  Theme" which would push the
very l imi ts  of  technology to  new heights?

It turned out there was a single answer to both
problems. The best use of the l imited space at
the Fountainhead Lodge complex was to not
even attempt to hold meetings in the tradit ional
way. . .with rooms dedicated to scheduled speakers
and l ive audiences.  Wi th the s ing le large room
turned over  to  the exhib i t  ha l l  funct ions ( there
were 62 industry  suppl iers  on hand shar ing tab le

top display space and not an inch of space to
spare), that left only two meeting rooms for semi-
nar  sess ions.  Nei ther  room would hold more
than 125 people. So one of these two rooms
was set aside as a dedicated television production
studio in  which a l l  but  three of  the convent ion 's
scheduled meet ings were held.  The te lev ised
proceedings were then transported throughout
the Fountainhead complex on cable to every room
in the complex equipped wi th  a te lev is ion re-
ceiver. So far no really new technology had been
created; closed-circuit proceedings are done
someplace every day.

Enter the new technology problem. l f  the meet-
ings were going to  be te lev ised throughout  the
faci l i ty, why not send those televised proceed-
ings out of the Fountainhead complex via satel-
l i te to cable television system personnel who did
not make the tr ip to Oklahoma?

I t  a l l  sounded very neat  and qui te  exc i t ing;
s imply  a mat ter  o f  pu l l ing together  the fo l lowing
elements:

1) A television production company capable of
creating between 15 and 20 hours of l ive,
back to back, television from a temporary
location not designed to be a television pro-
duct ion s tudio.

2) A television production van, such as is uti-
l ized for remote broadcasts of sport ing or
news events,  p lus the personnel  to  run
such a van.

3) A microwave relay system to transport the
studio created and production van pro-
cessed proceedings approximately 1/3rd
of  a  mi le  across the Founta inhead grounds.

4) An uplink station to send the locally gene-
rated proceedings from the ground to RCA
Americom's F1 satel l i te at '135.0 degrees,
inc lud ing not  on ly  an 11 meter  t ransmi t
antenna but  a lso complete wi th  a l l  o f  the
necessary electronics to insure to RCA that
t h e  u p l i n k  s i g n a l  w o u l d  m e e t  R C A
standards.

5) A temporary renovation of the Fountainhead
Lodge MATV system to al low seven addi-
t ional CCOS-related channels of program-
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THE BRASS-Taping a session dealing with the explosive
growth of satel l i te channels and terminals, CATA founder
Kyle Moore (left), CATA President Ben Campbeil (second from
left),  journal ist Brian Lamb (center), Southern Satel l i te's Ed
Taylor (second from right) and NCTA president Bob Schmidi
(far r ight) discuss where the industry is headed for the satel-
l i le and lodge audience.

ming to be d is t r ibuted throughout  the sys-
tem (making a to ta l  o f  11 s ignals  for  the
CCOS period).

6) Backup systems for the microwave should i t
fa i l  and backup systems for  the upl ink s ta-
t ion should i t  fa i l  (even i f  the upt ink d id fa i l
the event would be carried via the Fountain-
head MATV system 'on schedule' to the
hundreds of television receivers on site).

7) And, approximately 80 people who would
during the course of the 15-20 hours of tele-
vised proceedings part icipate in panels,
group d iscuss ions,  demonstrat ions and
interviews.

And all of this had to be done for less than
$10,000. Because that was, at the outside, al l  of
the money that could be put into the project. And
it happened, more or less on schedule just that
way. But not without tremendous personal effort
by the largest volunteer'army' ever assembled in
one p lace at  one t ime by the cable industry .

Murphy was everywhere (the mythical Murphy
has a law he carries around which states simply"Whatever can go wrong will go wrong. . .usually at
the least opportune t ime"). Murphy f irst did his
th ing la te in  June.  The 11 meter  up l ink s tat ion,
scheduled to be transported from Detroit to
Fountainhead Lodge prior to June 20th was sti l l
far from Oklahoma on June 30th. In fact the two-
par t -up l ink s tat ion (one each t ra i ler  haul ing the
11 meter  antenna and a second t ra i ler  haul ing
the 8 by 8 by 16 foot  por tabte bui td ing wi th  the
electronics) did not f inal ly arrive, total ly, on site
unti l  Sunday the 9th; barely one week ahead of
the scheduled test ing of  the fu l t  s ta t ion.  The up-
l ink terminal, loaned to CCOS '78 by the good
folks at Maclean-Hunter Cable TV Limited, was
last 'on the air '  back in the summer of 1g73. The
terminal  had or ig ina l ly  been designed for  In te l -
sat tests, although it  had been uti l ized for
Canadian Telesat temporary uplink purposes as
late as June of 1973. Long after i t  arr ived a volun-
teer worker would unpack a crate of crusty

manuals and spare electronic parts and discover
a "log book" in which the last operator had
carefu l ly  noted:

"Tests could not be completed. . .the lpA (inter-
mediate power amplif  ier) appears to have lost a
power supply. .  ."
Wi th Murphy 's  hetp th is  log book would be

found approximately two hours before the f irst
CCOS upl ink te lecast  was scheduled to  begin
and long after the problem could be corrected in
t ime to make the f irst day's telecast at g:30 AM
EDST. And when the log book was found, the
volunteer  crew responsib le for  get t ing the upl ink
on the air had already narrowed the problem
down to that same power supply. But we are
gett ing ahead of our story."The uplink terminal antenna proved to be a
three to four hundred man-hour task: to take it
from the neat trai ler-stack arrival condit ion to an
operat ing terminal .  The manual  suggested that"six men in eight hours" should be able to
assemble the antenna and put  i t  in to  operat ing
condi t ion.  One of  the key vo lunteers on the pro-
ject, Don Pidgeon of RCA Americom's Ailanta
upl ink s i te ,  would la ter  qu ip in  defense of  the
antenna manual "You must realize that the
manual is probably correct. . .because it assumes
that the six people working on the antenna are ex-
perienced with both portable uplink aniennas and
this part icular uplink antenna. But the manuat has
to be the figment of some tech writer's imagination
because there is no such thing as an experienced
crew with this antenna. Once a crew puts one of
these together, there is no way you could ever
convince them to do it  again!". Tony Bickel,
charged wi th  making the upl ink go together  and
operate would also later note "The manual with
the antenna turned out to be the wrong manual.
Along about page 82 we realized that the manual
was for a 9 meter uplink antenna!". The antenna
had nearly 900 large bolts holding it  together
when i t  was complete ly  assembled.  l t  weighed
over 12,000 pounds and it  went together piece by
piece (more than 1,000 pieces in al l) over a period
of  seven days in  b l is ter ing Oklahoma July  sun-

FOUR lN A ROW-From the USTC six meter (teft) to the
Andrew/4.S meter (next right), the Microdyne/AFC 5 meter
(second from right) and the CATJ Lab 3 meter (far r ight) they
stood llke sentinels In a row brlnglng in satelllte receptlon to
the more than a dozen TVRO receivers at CCOS ,79.
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3 AM AND HARD AT lT-lCT's Pete Warren, assisted by
Yukon's Rod Wheeler sl ide ihe NTSC generator into the rack
while England's Steve Birki l l (rear) stretches for a cable.

shine that  topped 100 degrees F every s ing le day
of the project. Another volunteer, Rod Wheeler
f rom Whi tehorse in  the Canadian Yukon would
spend approx imate ly  40 minutes precar ious ly
balanced at  the focal  po int  o f  the g iant  antenna
adjust ing the polar izat ion of  the upl ink feed and
came away wi th  s inged eyebrows and a b l id ter -
ing red face that  bordered on permanent
damage.

At one t ime or another, between the f irst efforts
on July 1Oth to start assembly of the giant array

and 8:05 CDST on Tuesday the 19th of  Ju ly  when
the array actually began televising l ive CCOS '78

coverage the or ig ina l  crew of  two people
ass igned to the pro ject  swel led to  100 p lus
people. At any given instant, day and night (Tony
Bickel  logged 5 hours of  s leep in  a 100 hour
period) for four sol id days there. were between 5
and 20 people on s i te  doing vo lunteer  work.
Some, l ike Canada's  Rod Wheeler  or  Engl ish
TVRO exper imenter  Steve Bi rk i l l ,  p i tched in  and
helped because there was a job to be done and
they had the ski l ls needed to make it  f ly. Others
l ike Don Pidgeon from RCA were there because
somebody had told them to be there. . .but
nobody at RCA ever told Pidgeon to go essenti-
a l ly  wi thout  s leep for  three days or  n ights  or  to
p i tch in  wi th  a crescent  wrench to  t ighten bol ts
and nuts  and spend a l l  n ight  Sunday and Monday
in the equipment  shack chasing and t rac ing
upl ink e lect ronics mal f  unct ions.

Others, such as CATA's Distr ict Four Director
Ralph Haimowi tz ,  had some d i rect  in terest  in
seeing the pro ject  f ly .  "B ig Ralph" ,  l ike a l l  CATA
people, wanted the project to "f ly". He happened
to have the brain and brawn and stamina to assist.
in  a major  way,  to  pul l  i t  o f f .

The whole uplink project boiled down to time.
The talent on hand was obviously capable of re-
so lv ing any and a l l  problems i f  there was the t ime
to do so.  To make a last  minute f  ix  on the upl ink

tr
U

GAWD lT'S LATE-4 AM Monday morning and Tony Bickel ( left) hauls inio the upl ink electronics shack another stack of equipment
manuals while RCA Americom's most capable t€rminal manag6r, Don Pidgeon, tr ies to keep from l ighting his index f inger with
his l ighter.1 4
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transmitter, around 5 AM Tuesday morning for
example,  a  Microdyne receiver  suddenly  " lost "
several of i ts key component parts. Big Ralph
H a i m o w i t z  s u m m e d  u p  t h e  e x t r a o r d i n a r y
cooperat ion of  the suppl iers  at  hand when he
told them "You guys were great. .  . i t  was just l ike
Christmas. We knew we could pop our head out of
the electronics shack at anytime. . .even 3 AM in
the morning. . .and ask for virtual ly anything we
needed, and within minutes there would be a left
handed widget or a 6 GHz mixer or a 24 volt supply
back at our door. .  .".  Truly, everyone pitched in
and it  took that kind of cooperation to make it
f  unc t i on .

When  the  up l i nk  was  f i na l l y  ope ra t i ona l
around 7 AM CDST on the 18th,  the CCOS s ignal
le f t  the lodge ground on t ransponder  10.  Yeh,  we
know, we were supposed to be on transponder
24.  The Maclean-Hunter  terminal  was equipped
with 24 crystals (one for each transponder) but
none of those 24 were on transponder 241 That
was another one of Murphy's tr icks. So some
frantic re-arrangements by RCA's Don Pidgeon
and RCA Vernon Valley al lowed us to get out on
10. Then with the cooperation of RCA Americom
we were cross-strapped at Vernon Valley and re-
transmitted out via Fl again on transponder 24
(where as you al l  know we were supposed to be
al l  a long) .  That  created another  couple of  f i rs ts
for  CCOS; the f i rs t  double-hop (up and down on
10, back up and subsequently down on 24) and
the f irst two-transponder use for (almost) simul-
taneous sate l l i te  t ransmiss ion of  an event
carr ied so le ly  wi th in  the U.S.A.

We cannot say enough good things about the co-
operation, the bending of rules and corporate
policy or the super assistance that the CCOS uplink

te lecast  exper ienced f  rom RCA. They came
through when the chips were down, and their Don
Pidgeon has got to be the greatest practical satel-
l i te uplink engineer walking around loose in the
world today.

Get t ing up,  against  t remendous odds,  was the
big story coming out of CCOS '78 but i t  was
hard ly  the fu l l  s tory .  When we f  ina l ly  got  onto the
bi rd Tuesday morning the te lephone cal ls  s tar ted
ro l l ing in to Founta inhead Lodge f rom al l  across
the Nor th Amer ican cont inent .  A chap in  Oregon
called to ask us about some solar panels he had
seen Ol iver  Swan d iscuss on the 8 AM Coop's
Corner telecast; a lady in the Yukon called to ask
us why her husband had a red face (that was Rod
Wheeler 's  wi fe  watching on the i r  pr ivate termi-
nal); a Florida operator wanted to thank us for

",,

WOULD YOU BELIEVE A BIRD NEST!!!  Tony Bickel, buried
inside the transmitter rack, discovers a nesl of straw in the
klystron cavity. At 5 AM in the morning nobody was surprised
aboul anylhing.
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covering a problem he was having with his TVRO
receive s i te  in  a mid-morning panel ,  and so on.
The Microdyne plant staff,  watching their David
Alvarez on the ' tube' promptly went out and
brought  young David a pai r  o f  Hol lywood sun
glasses and a scarf. And then there was the
cable operator who unpacked his TVRO receiver
Tuesday morning,  hooked i t  up on t ransponder
24 and turned it  on. When he saw the CCOS tele-
cast  he prompt ly  ca l led the suppl ier  and com-
plained. . .r iot about CCOS (we hope!) but rather
that he had been sent a receiver "on the wrong
channel". He just knew he was supposed to be
get t ing HBO on 24;  not  some bunch of  "c lowns"
in  Oklahoma p lay ing te lev is ion !

The fu l l  CCOS story is  much too b ig to  te l l
here in  the August  issue of  CATJ.  We wi l l  do
better next month as we attempt to sort out the
pieces, review the master "air-check" tapes
made of the sessions (Yes. . .we did put i t  al l  on
master tapes and they wil l  be made available in
some form,  e i ther  ent i re ly  or  in  program-pieces,
th is  fa l l )  and wade through the te lephone cal ls ,
telegrams and letter that are already pi l ing up in
our off ices as we head to press with this interim
report.

Technically, the sessions were superb. We
were forced into the small-studio approach by
the confines of the premises. The biggest com-

THE CLOCK lS RUNNING-England's Birki l l  ( far left  behind
transmitter rack), Big Ralph Haimowitz (behind ITC's Pete
Warren in foreground), Bickel (to r ight of Warren) and Yukon's
Rod Wheeler (far r ight) start the check out sequence.

plaint we heard was from people who would have
prefered to be able to attend the "l ive" sessions
and not be forced to watch the telecast on the
projection receivers scattered throughout the
lodge or on their in-room TV receivers. We
agree. . .everyone should have the opportunity to
be "where it  is happening". And next year there
wil l  be expanded seating for several hundred
people per  sess ion.  Through the magni f icent
cooperation of the General Electr ic Company,
CCOS '78 had a ten foot GE theater projection
screen system in the exhib i t  ha l l ,  and,  three of
the new GE Widescreen 1000 (50 inch) projection
sets scattered throughout the lodge. Everywhere
you turned CCOS was "on screen". Ed Taylor
told us after the close down Wednesday that he
has been wrest l ing wi th  a conceptual  problem
for  the new Hol iday Inns sate l l i te  serv ice;  t ry ing
to determine how b ig groups could hold meet-
ings at  (say)  one Hol iday lnn locat ion,  and then
share those sess ions nat ionwide v ia  sate l l i te ."Your approach of bringing three or four or five
knowledgeable people into a small studio where
they could relax in a round table atmosphere and
kick around the subject matter looks like the right
approach for our Holiday Inn program as well"
noted Taylor. "Thank you for proving it can work
and work well". You are welcome Ed.

Throughout the CCOS period there was consi-
derable concern on the part of established sup-
pl iers who did not take kindly to the appearance,
on s i te ,  o f  "pr ivate terminal  equipment" ;  largely
from suppliers not previously in the TVRO mar-
ketplace. Duke Brown of Microwave Associates
said i t  best when he noted "l  am concerned that
cable operators will look at a $2700 price tag
twenty-four channel receiver with switchable 6.2
and 6.8 MHz sub-carrier audio and other typically
home-terminal features, and figure that type of re-
ceiver is good enough for their tuneable needs for
their systems. We all know that this new breed of
home or private terminal gear is not capable of
maintaining specs which the commercial gear is
built to and that there are many shortcuts in that
type of receiving equipment. I hope the CATV
operator does not let the price tag get in the way of
his good judgement". Duke's concern is well
taken; the Northern Satel l i te System receiver
just described was developed jointly by RDC's
Steve Richey and Rod Wheeler for a part icular
application in Canada where private terminals
are just now start ing to come on l ine. The pro-
ject 's backer, Rod Wheeler, is in fact adament
that he does not recommend the receiver be uti-
l ized for CATV terminal use primari ly because
"there are shortcuts in the receiver design which
for long term use the CATV user would not find
satisfactory". But for backyard terminals? Well,
that is a quite different story.

Another at-COOS-news item that missed most
people held the hope that perhaps the present
crunch relating to NEC GaAs-FETS may be
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FROM THE STUDIO-Microwave Associates' Duke Brown (left),
Steve Richey, Inlernational Microwave's John Coiro and Norm
Wilcox (r ight) discuss the current status of low cost micro-
wave gear.

broken soon. Hewlett Packard wil l ,  by the middle
of  August ,  be announcing a new 112 micron
GaAs-FET device with an 85 degree Kelvin device
noise temperature at  4  GHz ( that 's  1 .1 dB)and 14
dB of  ga in.  Pr ice of  the new HP device is  to  be in
the $250-$300 range per device (at or sl ightly
lower than the present  NEC devices)  and they
te l l  us the del ivery wi l l  be " rap id and regular" .
The same device has a 3.0 dB noise f igure and 9
dB of gain at 12 GHz; a set of specs which
exci ted England 's  Steve Bi rk i l l  because of  h is
work with the new OTS bird now operating in
Europe.

Another new receiver seen for the f irst t ime at
CCOS came from SATCO (Lewisvi l le, Texas).
This  receiver  ut i l izes a master  and s lave ap-
proach where the master receiver takes a 4 GHz
input  s ignal  down to baseband v ideo and audio,
p lus,  i t  prov ides a output  o f  the broadband UHF
region h igh lF so that  one or  more addi t ional
receivers can be fed from the master receiver.
The slave receivers operate as UHF (high lF)
input receivers that take the input signal to de-
modulated baseband audio and video. The con-
cept  is  that  there is  on ly  one master  4 GHz to
h igh UHF lF conver ter  s tage;  thereby removing
the h igh cost  o f  these f ront -end-of - receiver
stages f rom subsequent  channels  to  be demo-
dulated to  baseband.  This  br ings the pr ic ing
down; the master receiver is a $3500 price range
single channel  receiver  whi le  the s laves that
plug into i t  are around $1800 each. l f  you add up
say four  channels  of  sate l l i te  serv ice us ing the i r
master plus (three) slaves approach you come to
around $2200 per channel.

In the September issue of CATJ We wil l  have a
much more extensive repor t  on the actual
sessions, what was said and who said i t .  The
1979 CCOS wil l  be held at Lake Geneva, Wis-
consin and because there are twin upl ink termi-
nals at Lake Geneva for both RCA and Western
Union (wi th in  approx imate ly  4 mi les of  the CCOS

THE UPLINK TERMINAL-wlth the 11 meter constructed-by-
hand 12 ton transmit antenna wlth the 8 by 8 by 16 foot oloc-
tronics enclosure sit l ing b€neath the dish for th€ waveguide
connection, and then to. .  .

1979 s i te)you can be reasonably  sure that  up l ink-
ing of  the CCOS '79 program wi l l  occur .  In  the
inter im the industry  can be exceedingly  proud
that  i t  d id  pul l  th is  one of f ,  and that  once again
cable te lev is ion has innovated to  push just  a
l i t t le  b i t  f  ur ther  the f  ront iers  of  technology.

THE SATELLITE where i t  was lransmitted via iransponder 10
back to RCA Americom in Vernon Valley and then re-trans'
mitted on transponder 24 coast lo coast and border lo border
to TVRO receive sites including the CCOS receive site where
seminar attendees watched the proceedinqs less than 100
foet lrom the studlo, delayed by a lull half second after having
traveled nearly 90,000 miles, on wide-screen proiection re-
ceivers!
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Feed Forward Arrives

225 MILETRUNK RUN IS FEATURED IN
NEW MANITOBA INTERGITY BROADBAND

GOMMUNIGATIONS SYSTEM

by
W. E. Evans, J. C. Rohne, E. S. Walker
Manitoba Telephone System
P.O. Box 6666
Winn ipeg,  Man i toba
R3C 3V6

Introduction
The in i t ia l  spur  to  the development  of  an

intercity broadband delivery network in southern
Mani toba occurred in  August  o f  1975 when the
Canadian Radio-Telev is ion and Telecommunica-
t ions Commiss ion (CRTC) issued a ca l l  request-
ing CATV l icence appl icat ions for  the three
largest southern communit ies outside of Metro-
poli tan Winnipeg: Brandon (Manitoba's second
largest city), Portage la Prair ie and Selkirk. In
September of 1976 l icences were awarded for
these three communit ies, and several weeks
later  the Commiss ion advised i t  would consider
CATV l icence appl icat ions f rom other  rura l
communi t ies in  southern Mani toba.

On November 10,  1976 the Federa l  Min is ter  o f
C o m m u n i c a t i o n s  a n d  M a n i t o b a ' s  M i n i s t e r

responsib le for  Communicat ions.  announced
they had jo in t ly  s igned what  has come to be
called the Manitoba-Canada Agreement. This
Agreement  c lar i f ied the responsib i l i t ies of  each
level of government with respect to broadband
services. Federal jurisdict ion over broadcast
programming serv ices,  inc lud ing Pay Telev is ion,
was c lear ly  upheld,  whi le  prov inc ia l  jur isd ic t ion
over  te lecommunicat ions serv ices and the r ight
of  the Mani toba Telephone System, a publ ic ly
o w n e d  u t i l i t y ,  t o  o w n  a n d  m a i n t a i n  t h e
broadband delivery hardware was recognized.
The stage was set for MTS to provide the intra
and in ter-c i ty  fac i l i t ies which would compr ise a
b r o a d b a n d  " e l e c t r o n i c  h i g h w a y "  o p e n  t o
t ransmiss ion  use  by  CATV opera to rs ,

F

U

Wlrlng all ol the prlncipal communltles In a Canadlan
provlnce could bs qulte a chore. Manitoba Telephone
Sy8lom ls worklng on prevlously uncharted ground as they
set oul wlth lho lato8t feed-forward ampllfler technlquos to
dellver 8 'lorward' dlrectlon channels through s/r Inch
trunk systems approachlng 225 mlles In length. Nothlng
quite like this has ever been attempted previously in CATV
and whlle such lechnlquos may ultlmatoly proye to be ysry
useful In rural reglons, thore are many appllcations loi'suporllnear trunkg' In metropolllan reglons as well.

This is not a blue sky system. A 60 mile tost system has
been ln operatlon since February of 1978; connectlng
Selklrk, Manltoba to Wlnnlpeg and back again vla a O0 mlle'superllnear' lrunk. B.andon, Portgage la pralrle and
Carberry will receive service thls Septembsr while Rivers,
Mlnnedoga, Neepawa, Gladstono, Stonewall, Teulon and
BeauseJour are scheduled lor esrvlce on December 1 ol
this y6ar. The balance ol 25 communities will be served
by the lall ol 1 979.

ln selecllng thls particular cabled approach to wlrlng
rural i,lanltobs, the syslgm oporalor carefully consldered
soveral other prgsont and 'promlslng' forms of technology.
Thls Included flber optlc cable, 8 GHz mlcrowave and i5
GHz mlcrowave. Slmilar sludies were done io study AM
transmlsslons systoms yorsus various Ftrl (wlde devlation)
6yctems. For the roasons stated In lhe roporl hgre,
convonllonal 6 MHz wlde NTSC lransmlsslon was chosen ln

conJuncllon wlth the appllcatlon on ultra-modern'superllnear' food lorward trunk 6ystem6. Wrlter W.E. (Bll|)
Evans nolos 'Progress with technology in the NTSC 6
MHz wide format is not dead. . . "the new Digital Noise
Reduction units from GBS Labs, Telemation and others
promise the provision of 60 dB SNR using the standard 6
MHz wide channel format over distances as great as 200
miles" of trunklng.

Anothor poetulatlon offered to the Msnlloba syotom
operator was lhe dellvery of lhreo nehrork slgnats, the
Canadian (CTV) lndependonl seryice, a Canadlan
oducatlon channel, a U.S. PBS channel and the Housg ol
Commons iolecasls vla ANIK satollite relay. The sstelllto
system proposed was based upon servlce to not only
Manltoba bul throughout Canada at tho base rate of 90
cents per subscrlber por monlh for 7 channels of satglllto
delivered programming. Evans notos ,,The Manitoba
Telephone $ystem quotation is for four U.S. signals to
be delivered to the rural Manitoba systems at a rate of 65
c€nts per subscriber per month, all inclusive. The Telesat
(ANIK) proposal really amounts to around $1.70 per month
per subscr iber  when ground stat ion 'c iv i l  works costs '
are included. Moreover of the three 'extra channels, pro-
posed via Telesat, CTV is already available off.air in all
communities, ETV is a provincial responsibil i ty (and
Manitoba has yet to add it in that province); leaving
just the Parliamentary telecasts from Ottawa as an
added service".
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governmen t  agenc ies ,  educa to rs ,  med ica l
interests and business entrepreneurs.

The broadcast television signals available in
sou the rn  Man i toba  a t  p resen t ,  o r  i n  t he
foreseeable future, which wil l  require intercity
t ransmiss ion e i ther  to  a l l  GATV communi t ies or
on a regional basis to some communit ies, are
summarized as fol lows:

(1) The three U.S. commercial networks (ABC,
cBS, NBC).
The U.S. Public Broadcasting Services (PBS).
The Winnipeg English independent station.
The CBC French service.
Regional community programming.
Reg ional educational programm i ng.
Provi ncial educational television.
Possible services delivered via satel l i te to
regional earth stations such as

- Parl iamentary telecasts
-Second CBC service (TV-2)
-lndependent French service (TVA).

In addit ion to broadcast television signal
ca r r i age ,  marke t  p ro jec t i ons  i nd  i ca te  a
considerable potential for inter-city transmission
of new broadband telecommunications services
s u c h  a s  h i g h - s p e e d  d a t a  a n d  f a c s i m i l e ,
teleconferencing, and closed-circuit medical and
educational television services.

The substantial bandwidth requirements of
these exist ing and potential services, coupled
with the need to provide CATV service to al l
major  communi t ies in  southern Mani toba no
later than September 1979, st imulated serious
MTS interest in development of a coaxial cable
in te r - c i t y  t runk  sys tem,  us ing  super l i nea r
ampl i f iers .  lnsta l la t ion of  the cable,  us ing tne
ploughing technique,  was known to be h igh ly
attractive from an economic viewpoint by virtue
of southern Manitoba's ideal terrain and soil
condi t ions.

Key  to  the  en t i re  concep t  was  the
development of a broadband amplif ier with
internal noise and distort ion generation low
enough to permit cascaded amplif ier system
l e n g t h s  s u b s t a n t i a l l y  i n  e x c e s s  o f  t h e
permissible standard CATV trunk length of some
30 miles. The feed-forward amplif ier technique
seemed to offer the potential required.
Feed-Forward Concept

The principle of feed-forward is not really new
and  ac tua l l y  p reda tes  the  more  common
negative feedback technique by over a decade.
Because of  the extensive development  of
negative feedback, the use of feed-forward for
error  contro l  in  CATV ampl i f iers  has unt i l
recently been largely overlooked.

The basic block diagram (f igure 1) of a feed-
forward amplif ier shows that i t  consists of a pre-
amplif ier (Al), two amplif iers or gain blocks (A2
and A3), two delay l ines (DL 1 and DL 2), and four
directional couplers (DC 1 to 4). To signif icantly
reduce the distort ion inherent in the signal
output of the main amplif ier (A2), a small port ion
of the distort ion is f irst extracted by subtracting

Al Dcl  Dt t  Dc3

EASIC BIOCK OF FEED FORWARD AMPTIFIER

Figure I

the input signal, after an appropriate delay
through DL 1,  f rom the output  o f  the main
ampl i f ier .  The ext racted error  s ignal ,  now
appearing at the output of DC 3, is then amplif ied
by the error amplif ier (A3) to an appropriate
level, and is subsequently combined through DC
4 in  opposi te  phase wi th  the main ampl i f ier
output  s ignal .  This  resul ts  in  the cancel la t ion of
the majority of the distort ion signals produced in
the main ampl i f ier .  This  abi l i ty  to  cancel  the
distort ion products of the amplif ier al lows the
implementation of relatively long coaxial cable
systems whi le  s t i l l  mainta in ing a qual i ty  s ignal
at the far end.

The key to the feed-forward concept is the
recognit ion that the amplitudes and phases of
the signals on the upper and lower paths of each
stage be perlectly matched. To take advantage of
the ful l  benefits available with the feed-forward
output stage, one must consider uti l izing feed'
forward design in the preamplif ier i tself,  since
otherwise it  may become the l imit ing stage for
distort ion production. In fact, both preamplif ier
and output stages may be virtual ly identical
sharing the gain requirements of the overal l
Superl inear Amplif  ier.

I  nvestigations i nto feed-forward developments
by  Man i toba  Te lephone  Sys tem des ign
engineers gave optimism for up to 20'30 dB
improvemenls in dlstortion performance over the
conventi onal broadband CATV am p I i f iers. r,z,s,r
System Gharacterization Development

Awareness of  the developments in  feed '
forward design prompted Manitoba Telephone
Sys tem eng inee rs  to  i n i t i a te  a  p re l im ina ry
system study in May 1976. The purpose of the
study was to  invest igate the feas ib i l i ty  o f
cons t ruc t i ng  a  coax ia l  cab le  t runk  fac i l i t y
ut i l  iz ing super l inear  ampl i f  iers .

The or ig inat ion point  o f  the system was
assumed to be the City of Winnipeg, the major
cultural and economic centre of the province. A
disiance limit of 225 miles was selected as the
maximum trunk length thereby covering most of
southern Mani toba.  The three major
communi t ies to  be potent ia l ly  served by the
system would be Selkirk, Portage la Prairie and
Brandon ,  26  m i les ,  52  m i les  and  132  m i les
respectively f rom WinniPeg.

Pr io r  t o  de te rm in ing  the  t ransmiss ion
performance requirements of the trunk, i t  was

(2)
(3)
(4)
(s)
(6)
(7)
(8)
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necessary to model a hypothetical community
that might be served at the end of the 22S mile
trunk. The model for community "X" assumed a
12 channel 220 MHz system, with a maximum
Local  Broadband Network (LBN) ampt i f ier
cascade of  n ine t runk,  one br idger  and four
d i s t r i bu t i on  amp l i f i e r s .  These  assumpt ions
would f i t  a community larger than any actually
requir ing service at the end of the 225 mile
system. The ca lcu lated t ransmiss ion
per formance parameters of  communi ty  "X" ,
when combined with the Intercity Broadband
Network trunk values, must equal or better the
Canadian Depar tment  of  Communicat ions
Broadcast  Procedure #23 min imum
requirements at the worst case subscriber's
television receiver location. l t  was considered to
be advantageous to  consider  the Bp-29
requirements as "bare minimum" and in turn
select more str ingent objectives for a higher
quali ty signal to the subscriber.s

n8[t t

Ol/TRALI, MTS TRANSMISSIOIl PERfORMANCi
oEJECI|VtS toR A 225 Mil.t lCSti

loBtl ITS 0wrtl
Cmmunit "I" SuD.rtrunl Prct.rld

hnmatm +PmmahB = Iinimums

Slgnal-tonolsc 53 dB 45 dB
n.tlo
Cro$modulation
Distor t ion -59 -57
Socond O.dor
Dlslorllon -63 -65
Hum Modulat lon -43 -40

4 4 d B  4 0 d 8

The Mani toba Telephone System overa l l
Preferred Transmission Minimum parameters
were based on providing the subscriber with a
picture that 90% of the viewers would consider
to be f ine or better (60% of viewers consider
excellent).uThrough a process of interpolation,
the Intercity Broadband Network trunk minimum
transmission objectives were developed, from
the community "X" contribution, to meet the
MTS overall Preferred Transmission levels.

The technica l  feas ib i l i ty  o f  const ruct ing a
coaxia l  cable system to meet  the ln terc i ty
Broadband Network min imum t ransmiss ion
levels was confirmed by applying anticipated
feed- forward ampl i f  ier  d is tor t ion product
per formance improvement  va lues.  Opt imiz ing
amplif ier input and output levels to various low
loss large diameter coaxial cables provided the
proposed spacing of the amplifiers and expected
signal - to-noise rat io .  This  resul ted in  the
development of a System Specif ication, as well
as a Superl inear Amplif ier Specif ication which
were made available to North American and
European broadband equipment manufacturers
in the fal l  of 1976.
System Speclf lcation Hlghllghts

The System Specif ication basical ly cal ls for a
75 ohm system, uti l izing conventlonal6 MHz AM
vestigial side band transmission with amplif iers
employ ing feed- forward l inear izat ion
techniques. The system performance objectives

must be met or exceeded through the ult imate
maximum length of 225 miles for eight "forward"
channels in the 50 to 106 MHz band, and for four"reverse" channels in the band of 5 to 30 MHz
through duplex operation over a single coaxial
cable. The majority of any route is expected to
traverse terrain suitable for direct ploughing of
the cable, taking advantage of the economics of
this mode of construction.
Superlinear Amplifler Specif ication Highlights

The Superl inear Amplif  ier specif ication now in
its second issue calls for an amplif ier meeting
the system requirements when cascaded for 225
mi les .  The  amp l i f i e r  i s  modu la r  i n  des ign
conta in ing the forward and reverse ampl i f ier
modules,  d ip lex ing f i l ters ,  s tatus moni tor ing
modules, redundant power supply module and
the necessary AC, RF and DC test points. The
power modules operate from a 100 volt (rms) 60
Hertz quasi square wave source, al lowing as
many as nine amplif iers to be powered from one
supp ly .  The  ma in  power  supp l i es  a re  f i e ld
mounted uninterruptable uni ts  equipped wi th
bat ter ies to  prov ide power in  the event  of
commercial A.C. fai lure. The forward amplif ier
module operates within the band of 50 to 106
MHz wi th  a nominal  ga in of  30 dB at  106 MHz.
The normal operating Input level to the amplif ier
wil l  be 17 dBmV and the output level + 47 dBmV at
106 MHz. The noise f igure of the amplif ier does
not exceed 8 dB across the operating bandwidth.
The performance requirements are detai led in
Table 2, with the corresponding typical IGBN
transmission performance graphed in f igure 2.

Crosamodulsllon

T  B t t 2

SUPERI.II{TAR AMPTINTR SPTCIFIC,AIION
TETD.TORV{ARO AMPI.IFIER
PERFORMAIlCT OBJECIIVES

- 106 dB (8 channel synchronous toading
at + 47 dBmV)

SecondOrderDis to r t lon  -88d8(a t+4TdBmVoutput )

Tr lp loBea lProduc ls  -115d8(a t  +4TdBmVoutput )
HumModurarion 
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The reverse amplif ier module operates within
the band of 5 to 30 MHz with a nominal gain of 16
dB at 30 MHz. The normal operating input level to
the ampl i f ier  wi l l  be 19 dBmV and the output
l eve l  +35  dBmV.  The  no i se  f i gu re  o f  t he
ampl i f ier  does not  exceed 11 dB across i ts
operating bandwidth.

,rrr*un*, o,lliff ,', sprcrrcATror{
,,#"'-'^ili#J:iil,,,

Crossmodulallon -103 dB (4 channsl synchronous load.

second order Distortion - uu ot ,iin-1tu-o3t'XT,Ylr,
Tr lp leBe l lProduc t !  -106d8(a t+35dBmVoutput )
Hum Moduration -* *J:H 
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Each  amp l i f i e r  i s  equ ipped  w i th  a  m ic ro .
processor based status monitoring and fault
locate transponder which can be interrogated
from the head end or ig inat ion point  v ia  the
downstream path (50 to 106 MHz) and the

8P.23
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transponder status information is returned via
the upstream path (5 to 30 MHz). The status
monitor transponder is equipped to provide two
analog measurement channels, six on-off control
f unc t i ons ,  f ou r  on -o f f  l im i t  f unc t i ons ,  and  a
distort ion analyzer f unction, to indicate fai lure or
degradation of a feed-forward amplif ier stage.
The head end terminal for the status monitoring
system is capable of interrogating and analyzing
up to 256 amplif ier stations and consists of a
microprocessor  based v ideo d isp lay terminal
with hard copy output and keyboard instruction
entry. A telephone touch-tone interface is also
provided for remote command insert ion.

Manufacturer Selection
In February 1977 after detai led evaluation of

the techno-economic persentations of six North
Amer ican manufacturers,  Mani toba Telephone
System engineers recommended the amplif ier
development proposal of Century lll Electronics
Inc. of Vancouver (formerly Anaconda CATV Ltd.)
as best  meet ing the requi rements of
performance, product availabi l i ty and cost.

Also important to the economic and technical
v iab i l i ty  o f  the system is  the se lect ion of  a
suitable coaxial cable. General Cable 0.750 inch
Fused Disc Coaxial Cable was selected for the
in i t ia l  ICBN systems.  This  cable of fered the
advantage of  low loss,  thereby reducing
elect ronic  costs  which,  for  th is  system, are
higher than conventional broadband amplif  iers.
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TYPICAI ICBN IRANS'IAISSION PERFORMANCE
(Forword Ampll f ler-8 Chqnnel Loodlng)

Figure 2
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Economlc Justlf lcatlon
In November 1976 a cost/benefit  comparison

of the proposed Intercity Broadband coaxial
system was made with currently available 8 GHz
microwave radio on an overbui ld  bas is  for
delivery of television channels from Winnipeg to
the communit ies of Selkirk, Portage la Prair ie
and Brandon. Though init ial capital costs for
constructing the ICBN systems were similar to
microwave for  a  bas ic  requi rement  of  three
channels, i t  was obvious that the coaxial cable
system offered signif icant savings in cost per
channel for f ive or more channels. There was
also the added bonus of the reverse channels on
the coaxia l  system. Wi th th is  economic
advantage def ined,  the Mani toba Telephone
System proceeded wi th  the design and
development  of  a l l  phases of  the In terc i ty
Broadband Network project.
Performance Testlng

In October 1977, extensive performance tests
were completed at  the Nat ional  Research
Council  Vancouver environmental test chamber
on 20 Gentury l l l  super l inear  ampl i f iers ;  a
cascade equivalent lo a24 mile working system.
These tests conducted in temperatures ranging
from -32'C to +55oC, confirmed Gentury l l l 's
compliance with the specif ication, as wellas the
operational capabil i t ies of the status monitoring
system. Based upon the success of these tests,
Manitoba Telephone System signed a contract
with Century l l l  for the provision of amplif iers for
the two routes serving Selkirk, Portage la Prairie
and Brandon. Since that t ime, the Winnipeg to
Selkirk system (flgure 3) has been completed and
is now under evaluation. Test results (table 4)
ind icate that  the ICBN system meets a l l
requi rements imposed by the appl icable

speci f  icat ions.  Construct ion has now
commenced on the Winnipeg to  Por tage la
Pra i r ie  and Brandon route,  wi th  turn-up
ant ic ipated in  the fa l lo f  1978.

TTBI.E I

II{TERCITY BROADBAND NTMORK
yilNNtPEC.SEtKtRt(

MEASURED TRAI1SMISSIOI{ PTRFORMAIiCI
(26 M[-tS, 23 AMpLTflER CASCAoE, 8 CHAI{riEt toAD[ic)

Slgnal.lo.nolse
Crossmodulation
Inlormodulatlon Producls
H u m

57 dB
- 8 8 d 8
- 8 5 d 8
- 5 5 d 8

Overall Network Technology Deflnlllon
In order to define the optimum technology,

from a cost/capabil i ty viewpoint, for the overal l
network extending beyond Brandon, Portage la
Pra i r ie  and Selk i rk  to  the other  26 rura l
communit ies, intensive studies were made in
late 1977 and early 1978 to compare the ICBN
techno logy  w i th  bo th  conven t iona l  I  GHz
microwave and new 12115 GHz Very High
Capacity Microwave (VHCM), developed in the
United States for mult i-channel CATV delivery.

The cost  s tud ies compared ICBN system
construction general ly with overbuil t  microwave
or  VHCM s ince  MTS has  ex i s t i ng  towers ,
bu i l d ings  and  l and  i n  mos t  o f  t he  ru ra l
commun i t i es .  Th ree  fundamen ta l  se lec t i on
criteria were used to compare the technologies:

(1) Network conflguratlons would include both
communit ies now l icensed for CATV and
those likely to be licensed in the near future.

(2) A mlnlmum channel capaclty of five was
required in the western part of the province
-four in the east.

(3) The technology selecled should allow mini-
mization of total capital costs-MTS costs,22
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plus those of the CATV operator. Tradeoffs
ex is t  between CATV operator  head end
requi rements and MTS terminal  equipment
costs .  VHCM and ICBN can,  in  fact ,  e l imi -
nate the need for local head ends in all com-
munit ies, whereas conventional microwave
cannot at reasonable cost.

l n  sp i te  o f  t he  obv ious  cos t  economics
real ized in  overbui ld ing VHCM and convent ional
m ic rowave ,  ICBN techno logy  was  genera l l y
f  avoured f  or  most  par ts  of  the proposed
broadband network.  Convent ional  8  GHz
microwave radio will be employed in the northern
communi t ies beyond the 225 mi le  system
limitation and for three and four channel trunks
in the area south of  Winnipeg.  VHCM did not
prove advantageous in any part of the network,
a l t hough  i t  was  ve ry  c lose  where  the
conf i  g uration of commu nit ies was star-shaped.

In general, ICBN proves more favourable than
microwave whenever  the requi red number of
te lev is ion channels  exceeds fouror  f ive.  ICBN
lends  i t se l f  t o  a  g r i d  con f i gu ra t i on ,  a l l ow ing
relatively easy and inexpensive CATV service
addi t ion of  communi t ies e i ther  on or  o f f  the
t runk routes.  Future addi t ion of  serv ice
communi t ies is  much easier  wi th  ICBN than wi th
either VHCM or conventional microwave.

Future Transmission lmprovements
The development of a feed-forward superl inear

ampl i f ier  o f fer ing a 106 MHz upper  band is  on ly
the  f i r s t  s tep  i n  t he  poss ib le  t ransmiss ion
performance enhancement process considered
t o  b e  a t t a i n a b l e .  T h e  u s e  o f  m o d u l a t i o n
techniques differing from the NTSC standard AM
vest ig ia l  s ideband (VSB) f  ormat ,  such as
suppressed carrier VSB or FM transmission, can
produce further improvements to received signal
p i c tu re  qua l i t y .  The  emp loymen t  o f  FM
transmission is reported to offer improvements
in SNR ranging from 10 to 15 dB, but at the cost of
greater channel bandwidth.T Suppressed carrier
VSB wou ld  resu l t  i n  reduc t i on  o f
crossmodulation and intermodulation products
of 12 and 6 dB respectively.
Future Services

Al though pr imar i ly  in tended for  CATV s ignal
delivery, a host of other broadband services are
expected to be readily accommodated with the
adven t  o f  ICBN.  These  se rv i ces  encompass
many f ields, but may be broadly categorized into
the Broadcast, Medical, Educational, CATV, Data
and Telephony technolog ies.
Broadcast Servlces

P lanned  fu tu re  te lev i s ion  b roadcas t  uses
inc lude in t ra-prov inc ia l  t ranspor tat ion of
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network video to remote transmitter sites on a
fu l l t ime basis ,  us ing v ideo FM modems on the
ICBN for  h igh grade v ideo qual i ty  wi th  SNR's
approaching 60 dB.  Simi lar ly ,  the widespread
employment  of  ICBN throughout  Mani toba wi l l
permi t  e f fect ive l ive coverage of  var ious
commun i t y  even ts  v ia  occas iona l  use  ICBN
v ideo  l i nks .  The  f  eed - f  o rward  amp l i f  i e r
technology used in ICBN may well prove useful
for long studio transmitter l inks, in many cases
replacing microwave faci l i t ies.

Radio broadcasters should f ind ICBN an
excel lent  fac i l i ty  for  carr iage of  h igh qual i ty
monaural or encoded stereo signals from various
remote origination sites to central studios or
transmitters.
MedicalServices

In  the  med ica l  f  i e l d ,  ICBN w i l l  p rove
invaluable. A two-way interactive video l ink for
med ica l  l ec tu res  and  t ra in ing  sess ions  i s
p resen t l y  work ing  i n  W inn ipeg  on  l oca l
broadband network (LBN) plant. With the ever-
increasing cost of travel and the l imited t ime
avai lab le to  many doctors and medica l
personnel, communit ies remote from the central
teaching hospi ta ls ,  pr imar i ly  in  Winnipeg,  may
enjoy a cont inuous program of  t ra in ing and
consul ta t ion through the advanced v ideo
serv ices of  ICBN. Not  rest r ic ted to  regular
television transmission, ICBN is expected to be
well suited to the transmission of X-Ray and

other medical scan operations through image
processing. l t  is anticipated such services wil l
be processed in a wideband digital format and
app l i ed  to  the  ICBN v ia  spec ia l i zed  da ta
modems. A two-way 5 Megabit medical data l ink
proposal  for  image processing is  be ing
evaluated at  present  in  Winnipeg on local
broadband network plant, and it  is expected
p rov inc ia l  cen t res  may  a l so  reques t  s im i l a r
service via two-way ICBN faci l i t ies.

Educational Services (ETV)
Of considerable impor tance are the

educational benefits which may be derived from
the  capab i l i t i es  o f  ICBN.  Educa t i ona l
programming v ia  ICBN may be d i rected at
pr imary,  secondary,  adul t ,  un ivers i ty  and
professional training. Some of the init ial ETV
services are expected to center on information
retr ieval methods using a central ETV l ibrary.
Future developments in  f  rame grabbing
techno logy  w i l l  p rov ide  a  h igh  vo lume
intormation data base. This wil l  permit l i teral ly
hundreds of  users to  access a centra l ized
computer data base on a variety of topics for
educat ional  or  re ference purposes,  wi th  the
essent ia l  t ransmiss ion l ink to  areas outs ide
Winnipeg being provided via ICBN.

CATV Services
Although the init ial services of ICBN are the

downstream distr ibution of CATV signals to rural
communit ies, the CATV operators wil l  f  ind ICBN
ideal for other future CATV services, such as pay-
TV or the exchange of l ive or recorded local
programming material via the two-way intercity
capabi l i ty  o f  ICBN.
Data Services

Da ta  t ransmiss ion  on  ICBN i s  i n  genera l ,
usual ly  l imi ted only  by the capabi l i ty  o f  the data
modems.  As prev ious ly  ment ioned,  the ICBN is
ideally suited to high speed transmission of data
at  ra tes current ly  unachievable by normal
te lephone  fac i l i t i es .  The  f l ex ib i l i t y  o f  tCBN
permits the mixing of both slow and high speed
services as required by the user, with only data
modem changes necessary. No l ine condit ioning
is required on IGBN as is on conventional paired
wire faci l i t ies. The variety of data services that
could be prov ided ranges f rom low speed
te letype serv ices to  medium speed FAX
services, to very high speed data services such
as image processing.
Telephony Services

Conventional ICBN is expected to also play a
use fu l  ro le  i n  t he  ca r r i age  o f  vo i ce  c i r cu i t
transmission. Experimentation is underway to
evaluate the prov is ion of  te lephone voice
c i rcu i ts  us ing PCM dig i ta l  modulat ion,  as wel l  as
ana log  mu l t i p lex  techn iques .  Up  to  f i ve  T1
streams may be carr ied on one te lev is ion
channe l  o r  ana log  techn iques  may  pe rm i t
carriage of 300-600 voice channels with exist ing
technology. Indeed the wideband capabil i ty of
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ICBN and i ts  low per  channel  cost ,  wi l l  promote
extensive use of ICBN as a medium haul coaxial
te lephone and v ideo carr iage medium.

Only re l iab i l i ty  considerat ions,  which can only
be determined by operational experience, seem
to l imi t  ICBN's potent ia l  a t  th is  t ime for  use as an
integrated communicat ions serv ice, ,e lect ronic
h ighway" .

While f ibre optics promises to offer most of the
advantages of ICBN, much of the MTS network
w i l l  be  cons t ruc ted  and  i n  se rv i ce  th i s
year-meet ing customer requi rements which
cannot wait for optic technology. We believe that
ICBN techno logy  w i l l  se rve  many  use fu l
purposes in  ' improv ing the qual i ty  o f  l i fe  for
res idents of  our  southern rura l  communi t ies.  and
look forward with excitement to the usage of this
new fac i l i ty .
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You Don't Hear l t
Perhaps you have run your

tuneable 24 channel TVRO re-
ceiver through the transponders
and noticed that whenever you
swi tch through t ransponders
2 or  10 (on SATCOM l l ;  10 onty
prior to the start up of SHOW-
T IME se rv i ce  on  March  7 th )
that there is a modulation pat-
tern present. l t  doesn't look l ike
v ideo ,  and  the  aud io  e i t he r
hisses or growls at you, so you
move on not quite sure what to
make of i t .  But certain that un-
less you can see a picture there,
no th ing  o f  much  in te res t  i s
happening.

You are probably right. What's
happening there is not of much
direct interest to CATV types,
at least not r ight now. Not un-
less you are one of those vision-
aries who sees your terminal as
a 'gateway to the world';  a de-
v ice through which many d i f -
ferent forms of communications
wil l  one day be routed to your
town.

AUDIO AND DATA GHANNELS
ON THE SATELLITE

Transponders 2 and (until now)
10 have been in use on SATCOM
l l  for  qu i te  some t ime for  vo ice
and data t ransmiss ion.  When
sate l l i te  communicat ion types
talk about transponders they
speak in terms of data-capacity-
per- t ransponder .  When we
speak of  te lev is ion,  we th ink in
terms of  a  s ing le h igh qual i ty
te lev is ion s ignal  (wi th  accom-
panying aural sub carrier) per
transponder; or for Alaska, two
video carr ier  per  t ransponder
(the so-called'half-transponder'
format). With 24 transponders
available, that works out to 24
high qual i ty  v ideo (p lus)  audio
channels  per  b i rd ,  or  48 lesser
qual i ty  ha l f  t ransponder  v ideo
(p lus audio)  channels  per  b i rd .

'  But  the same 40 MHz wide
transponder that can accomo-
date a s ing le te lev is ion s ignal
can a l ternate ly  accomodate
as many as 900 (one-way) voice
c h a n n e l s  u s i n g  s o m e t h i n g
called frequency division mult i-

p lex (FDM-fm),  or ,  500 s ingte
channel per carrier (SCPC sig-
nals (fm-FDMA), or 60 Mb per
second of  d ig i ta l  data.  In  other
words,  te lev is ion t ransmiss ion
i s  w i th  sa te l l i t es  as  w i th  a l l
spect rum uses and users a
rather  inef f ic ient  t ransmiss ion
system and for the same equi-
vi lent 'bird-space' a great deal
more ' in te l l igence '  can be ac-
comodated.

As wi th  a l l th ings in  communi-

This report, detailing audio and
data transmission services via satel-
lite, was preparod last February. In
it we make lrequent reterence io
SATCOM l l  and specif ic trans.
ponders (on which audio data was
at the t ime being transmitted in
the SCPC format). Subsequenily
the  SCPC. in -use  t ransponders
were moved olf of F2 lo Fl and there
they now occupy vertical lrans-
ponders.

Anyone looking for SCPC slgnals
these days will find th6m elther on
th6 vertical transponders on Fl or
on somo of ths prior-video (hori-
zontal) transponders ol F2.
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cations, i t  sort of boi ls down to
money. For example, i f  a ful l
t ime TV carr iage t ransponder
use r  i s  pay ing  $100 ,000  pe r
month f or 24 hour use of a bird
channel (that 's about $2.31[5]
pe r  m inu te ) ,  t he  peoP le  who
lease out  the sate l l i te  could
realize the same gross income
if they leased out 900 voice'
grade channels for $111.11 each
per month. In theory, then, a
company could rent  fu l l t ime
interconnection between say a
Los Angeles off ice and a New
York City off ice for just a tad
over $100 a month for the satel '
l i t e  po r t i on  o f  t he  i n te rcon -

nect ion.  t t  w i l l  be th is  tYPe of
economy wh ich  w i l l  aPPear
when the SBS satel l i te sYstem
is put into operation earlY in
the 1980's. Even today satel l i te
rates are far less costlY than
standard terrestrial microwave
or  bel l  c i rcu i ts .  For  examPle,
Hewlett-Packard leases a satel '
l i te  c i rcu i t  f rom Rol l ing Mea'
dows,  l l l ino is  to  i ts  Palo Al to
(Cal i forn ia)  headquar ters  for
$1,050 per month; some 407o
lower than the AT&T terrestr ial
circuit.  PPG Industries looked
at leasing a circuit from Pitts-
burgh (Pennsylvania)  to  San
Franc i sco .  Be l l  b id  $1 ,388  a

NO VIDEO HERE-typical appoarance ol trsnspondor bhannel on TVRO vldeo
monitor when the lransponder is carrying mult lple audlo services. Llght and gray
areas constantly move sboul as modulatlon paramelers of recelved transponder
bandwldlh change.

month while a private carrier
(SP Communicat ions)  of fered
a terrestr ial l ink for $990. RCA
came a long  w i th  a  sa te l l i t e
l ink b id  of  $705 per  month.

The system, how it works,
and what is bejng done with
it today is the subject of our
interest here this month.

Smaller Everything
While we as an industrY have

had our attention focused on
video services via the bird, there
has been a fair amount of acti-
vity with the audio PeoPle as
we l l .  On  the  SATCOM b i rds
the major voice activitY is over
on the Alaskan bird (PresentlY
F2) where RCA Provides the
majority of the intra and inter
s tate vo ice grade communi '
cations to the 49th state. RCA
installed a dozen terminals (from
the 98 foot or 30 meter antenna
at  Bar t le t t /Anchorage to the
4.5 meter terminal at Dil l ingham)
to provide two-way voice grade
communicat ions both wi th in
(intra) and outside of ( intefl  the
state of Alaska. FDM-fm is
uti l ized between Juneau and
terminals throughout the state
in  communi t ies such as Nome,
Cordova and Bethel. Between
Juneau and Anchorage there
is  fm-FDMA (SCPC) serv ice
whi le  Alaska communicates
with the balance of the countrY
through another FDM-fm circuit
that terminates in the big 48
at Point Reyes (California) via
the Anchorage terminal. This
Alaskan system is currentlY
preparing for another large ex'
pansion and bid awards are
expected short ly to construct
addit ional terminals.

Over on SATCOM l, or 'our

bird' (for now) voice communi-
cation circuits have been slower
to catch on. One of the earliest
demonstrat ions of  potent ia l
mass use of satel l i te intercon-
nection was conducted during
the summer of 1975 when the
Muzak Corporation used Westar
I  and the RCA upl ink fac i l i t ies
at Valley Forge, Pennsylvania
to link six different sites (border
to border, coast to coast) with
background music service. This
test (see diagram here) utilized
4 foot parabolic antennas, 30
dB gain rather modest noise
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speci f icat ion (4 dB NF) ampt i -
f iers and down converters with
an lF output in the FM broad-
cast band range (88-108 MHz).
In this test Muzak wanted to
transm it relatively narrow-band'hi-f i '  audio (50 Hz to 8 kHz).
S im i l a r  success fu l  t es t s  by
Western Union led to the ac-
ceptance of  sate l l i te  in ter -
connection by the Mutual Broad-
casting System and the pending
application for approximately
500 receive-only small earth
terminals now before the Com-
mission (see CATJ for January,
page 42).

The basic operational dif-
ference between SCPC and
FDM-fm warrants some dis-
cussion. With an SCPC system
i t  is  fa i r ly  s imple for  the upl ink
transmitter to be located any-
place where it  is needed. After
making sure the uplink frequency
is  c lear  ( i .e .  i t  w i l l  not  in ter -
fere wi th  any other  up l ink s ig-
nals coming to the bird), one
merely turns on the uplink trans-
mi t ter ,  zeroes the t ransmi t
antenna in on the appropriate
bird and 'starts talking'. The
satel l i te does not 'know' your
uplink signal is not coming from
a central upl ink station, i t  simply
accepts your  upl ink s ignal  and
frequency translates i t  to the
appropr ia te downl ink output
channel and sends it back down
to earth. There is nothing how-
ever to prevent one or more
SCPC signals from originating
at  a  s ing le upl ink s i te  inc lud ing
those sites that are also being
ut i l ized for  f requency d iv is ion
mul t ip lex (FDM-fm) upl ink ing.
The primary advantage of SCPC
(or fm-FDMA) is that it is flexible
and requires far less ground
terminal  equipment  (on e i ther
end). But coming back through
the b i rd  i t  w i l l  sound l ike a nor-
mal FDM-fm signal i f  everything
is operated properly. The SCPC
approach is the approach plan-
ned by the SBS satel l i tes in the
early 1980's; eac|r business
user wil l  have his own transmit
and receive terminal, using one
or more on-site generated up-
l ink carriers each with i ts own
modulation information.

The  FDM- f  m  up l i nk ing  i s
more suited to those up and
down l ink sites where many.
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many voice grade channels are
originating and where the econo'
mies of scale can be emPloYed
to reduce the quantitY and com-
plex i ty  of  RF uPl ink equiPment
required to get into the bird.

ln the FDM-fm format RCA or
another carrier operates much
like a terrestrial telePhone com'
pany. Using radio links, landline
l inks or microwave l inks voice
grade data is fed to the uPlink
site from many different sources.
One example of this now found
on SATCOM is the UPI Radio,
AP Radio and GBS Radio net'
work feeds originating PrimarilY
in the New York CitY area. These
' rad io-broadcast '  grade c i r '
cuits are sent via SATCOM to
one or more RCA receiving sites
where again using radio l inks,
terrestrial microwave and land-
l ines they are distr ibuted to
broadcast radio station cus-
tomers (see diagram here). In
most cases the various voice
grade circuit sources do not
converge on the uPlink site
singly but rather theY are col'

lected at something called a
CTO (Central Terminal Office),
operated by RCA, where theY
are processed and combined
into the FDM-fm format. From
the CTO they are then trans'
mitted via terrestrial microwave
( typ ica l ly  11 GHz) to  the uPl ink
site.

In the RGA scheme of things,
then, the CTO is a regional mes'
sage receipt and transmission
distribution center; for one-way
circuits (such as AP audio feeds
to radio stations) the incoming
circuit from AP is added with
other incoming circuits from
other RCA customers and sent
onto the aPProPriate satel l i te
via the nearest RCA uPlink site.
For two-way communication
circuits (such as the oPen cir '
cu i t  mainta ined bY Hewlet t
Packard between l l l inois and
San Francisco) the local CTO
combines the outward bound
voice or data channel with
others for transmission to the
bird, and in the receive mode
takes the downlink signals and

separates out the sPecif ic in-
ward bound H-P data channel
for terrestrial deliverY to the
regional H-P off ice.
Getting lt AllTogether

The terrestr ial l inks (tYPicallY
leased l ines)to the CTO Points
are typical ly bandwidth l imited
by the limitations of the circuits.
For voice and slow speed data
the common (more or less) 3
kHz bandwidth telco circuits
suffice. For higher quality 'broad'

cast '  audio special telco l inks
are uti l ized which Pass the 100
to 8500 Hz range essentiallY
flat and extend down to 50 Hz
and up to 15000 Hz with elect '
ronic emphasis on both the low
and high end materials.

Taking a typical voice grade
circuit,  as shown in the diagram
here, the incoming audio sig-
nal is fed through a 300'3400 Hz
bandpass f i l ter for 'shaPing'

and then to a balanced modu-
lator. This device cancels the
carrier present leaving two equal
'sideband' signals; one each
upper and lower. Then the two
sideband signals are fed through
a lower sideband bandPass
fi l ter in which the uPPer side'
band created in the balanced
modulator is removed' This
produces a single sideband
suppressed carrier signal ready
to be introduced into the satel '
l i te  up l ink equiPment .

This works f ine as long as
you are only after a single voice
circuit;  but the name of the
game is volume so some tech'
nique must be employed to
combine a fair lY large quantitY
of these ' treated' voice circuits
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in to  a s ing le upl ink t ransmi t ter .
RCA (and others) borrow a page
from the Western Electr ic data
engineering handbook to ac-
compl ish th is  mul t ip le-channel
system.

In the diagram here we see a
total of 12 separate voice grade
circuits ( left hand side of dia-
gram) each of which is fed or
modulated by i ts own assigned
customer audio source.  ln  th is
system there are 12 carriers
generated, start ing at 64 kHz
and working upwards in 4 kHz
steps to 108 kHz. Each of the
12 input audio sideband signals
ends up being assigned (through
a frequency translation or mix-
ing process) to i ts own 'carrier
frequency'. This part icular for-
mat is cal led a 'Group B' ap-
proach and it  is very similar to
something called the Western
Electr ic Type 'J'  system origi-
nally developed for the Bell
system for use in medium and
low density terrestr ial circuits.
The important thing to remem-
ber here is that 12 separate
audio grade channels are com-
bined at 4 kHz spacings to form
a'group' or 'block' of data. Each
of  the ind iv idual  'channels '  re-
tains i ts own message charac-
terist ics but for transportation
purposes th is  group of  12 chan-
nels ' travels together' from the
outward bound CTO to the up-
link station, through the satellite,
back to  the downl ink terminal
and back to the second CTO.
There it  is separated into i ts 12
component parts so that each'customer 'ends up get t ing h is
own audio grade channel de-
l ivered to his off ice via the f inal
terrestr ial i  nter-con nection.

As neat as this system is, i t
is hardly adequate for the volume
of traff ic you might expect to
f ind on a transponder. With the
FDM-fm system you wil l  recall
that RCA talks in terms of 900
voice grade channels per trans-
ponder. Twelve channel 'groups,
are along way from the 900
channel capacity. The answer
is that these 12 channel groups
are further mixed or combinbd
in blocks of f ive groups into
something called 'super groups,.
This sixty voice grade channel'block' is created when f ive
separate 12 channel groups are
futher mixed with a new set of

'carriers' to create a new larger
block (see diagram here). As
shown here in our example 12-
channel -groups 1 through s
(left hand side of diagram) are
mixed together to create a 240
kHz wide 'super  group ' .  The
individual carriers assigned to
each 12 channel group is ac-
tually 60 kHz above the top fre-
quency l imi t  o f  the 1st  ( top in
this case or highest frequency)
channel in the 12 channel group.
This is done so that when the'super group' is downconverted
to the original 240 kHz wide
bandwidth spot on which it  left
the upl ink s i te ,  the low s ide-
band signals come out 'erect ' ,
or as lower sideband (as op-
posed to upper sideband) sig-
nals.

As you might  suspect  th is
can go on and on a few more
steps. Super groups can be
combined in assemblies of f ive
super groups into something
called a master group and then
three master groups can be
c o m b i n e d  i n t o  s o m e t h i n g
called super master groups.
However for most satel l i te ap-
pl ications the series ends at
super groups since we are able
to modulate an uplink trans-

mi t ter  just  as convenient ly  wi th
separate (as opposed to com-
bined) super groups as with
h igher  order  groups such as
master and super master.

A l l  o f  th is  mix ing and com-
bin ing is  done pr imar i ly  for  two
reasons: to make the least
amount  of  (RF) equipment  do
the most work practical, and, to
al low various customer group-
ings to be put together at up-
l ink and downl ink CTO's to
faci l i tate the processing of the
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AUDIO SERVICES RECEIVER-a communlcatlons recelver (colllns 5'lJ4 wlth
product detector for slngle sldeband here) plugged Into tho baseband output
it a TVRO recolver ls the essentlal 'addltlonal ingredl€nt' to addlng audlo recepllon
to a TVRO recelve slte.

signals on terrestrial paths. For 'video') output from. your TVRO
ex'ample, if say ten customers receiver and feed it into a video
are located in one area of chi- monitor, and tune up a trans.
cago, they could be combined ponder such as six with video
int6 6ne 12 channel basic group on it, you see WTCG. But if you
so that for terrestrial distri- take the baseband output of
bution they could stay as one your TVRO receiver and con-
,group' untit  tne last ecbnomical nect i t  to a single sideband
(Ferh'aps microwave) hop had communications receiver, and
6een made. lt is far easier to then tune the receiver to the
dis t r ibute ter rest r ia l  s ignals  in  bas ic  0 '4 .5 MHz f requency
groups of mult iple signals than range while placing the TVRO
io ndve to deal at each repeater receiver on say transponder 2,
and sub station along the way you wil l  hear the FDM-fm traf-
with individual audio channel f ic there. See diagram here'
s ignals  present .  The communicat ions re-
Tuning The Band ceiver is designed to receive

lf you have fol lowed us to signals in the (typical ly) 500
this 

-point, 
you probably have kHz to some higher (such as 30

alreaby figured but whit may MHz) frequency range' What
be going 

-on. 
For example, if you have coming out of the

you-takelhe baseband (marked baseband (marked video) out'

put spigot of your TVRO re-
ceiver is the range from just
above DC (0 kHz) to somePlace
around the upper bandwidth
l imit of your TVRO receiver
baseband amplif ier (4.25 MHz
is a fair ly common uPPer fre-
quency 'v ideo pass band'  l imi t
for most TVRO receivers). BY
plac ing the communicat ions
receiver in the lower sideband
reception mode you are com-
patible with the lower sideband
transm ission/reception f ormat
of the satel l i te service.

What do you hear? Well first
of al l ,  most i f  not al l  of what
you hear you are not supposed
to be l istening to. This is Private
communications intended for
specif ic users who are PaYing
money to the carrier (RCA) for
the transportation of their com'
munications. The privacy of
this message traff ic is Pro'
tected by something called
Section 605 of the Communi'
cations Act of 1934; it is against
the law to (1) intercePt these
transmission, (2) or i f  You 

' in-

adver tent ly  in tercePt '  such
traffic to (3) reveal its Presence
(i.e. existence) or (4) content to
any other Person. AnY use of
anything which you 'inadvertently

intercept'  for private purposes
or f inancial gain is also a no'no.
In other words, i f  in the course
of pursuing your own technical
evaluat ion of  your  s i te  You
should happen to stumble across
a choice bit of 'gossiP' on an
FDF-fm (or SCPC as far as that
goes) circuit, forget You heard it
and repeat it to no one.

Obviously not al l  of the mes-
sage traff ic on the bird is of a
private nature. Some of it is
actually broadcast tYPe material
being relayed from one (net'
wo rk /o r i g ina t i on )  Po in t  t o
another (network/transm ission)
point. Ult imatelY it  ends uP
being played through AM or FM
broadcast  t ransmi t ters  a l l
across the country. With some
degree of safety we feel we can
pass along to you where to
tune to  f  ind these s ignals
should you haPPen to want to
inves t i ga te  th i s  tYPe  o f
message traffic.

At the time of this PreParation
(in mid-February), before SHOW-
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TIME begins regular service on
transponders 4 and 10, and
before the big May switch to F1
of all CATV traffic, it appears
that the two most utilized trans-
ponders for message type traf-
fic are 2 and 10. Transponder 2
is principally uti l ized for west
to east (such as Los Angeles to
New York, etc.) traff ic while
t r a n s p o n d e r  1 0  i s  f o r  t h e
opposi te  d i rect ion (east  to
west). The logic of this shoutd
be obvious from an uplink and
downlink point of view, although
there is nothing special about
the arrangement.

The f irst thing you notice
when tun ing through the more
populated (by use) regions of
500 kHz to 2.100 MHz (on trans-
ponder 2) or 500 kHz to around
3.75 MHz (on transponder 10) is
that every few kHz or so there
is a carrier. Actually there is a
carrier every 4 kHz or so through
most of the 'spectrum'; refer-
ence the explanation of how
individual signals are combined
into groups and super groups.
Most of the carriers (you wil l
note) are unmodulated (i .e. AO)
although every now and again
you'l l  run across one that is
modulated with a tone, or a
cl icking noise or a buzz or
some other strange sound. The
spectrum also includes some
radio teletype, facsimile and
various forms of modest speed
dig i ta ldata.

lf you have a way to calibrate
your receiver you should be
able to dial up three closely
spaced 'channels' on trans-
ponder 10 (which wil l  probabty
be some other trgnsponder by
the t ime you read.this because
of the SHOWTTME start) and
f  i nd :

1)  CBS news feeds p lus
th ings such as the CBS
Radio Mystery Theater
on 1512 kHz;

2l AP Radio feeds (audio re-
ports of news events plus
some special for radio
news and feature pro.
grams)on 1528 kHz;

3) UPI Radio feeds (simitar to
AP Radio) on 1544 kHz.

Over on transponder 2 you
can f ind another or a paral lel

set of CBS news feeds (which
switches to relay of Los Angeles
KNX News Radio in the after
midnight period) on 766 kHz.

As you spin through the dial
growing accustomed to the 4
kHz spaced channels (again,
most of which are simply not
modulated) you wil l  notice that
every now and again the 4 kHz
spacing is interrupted by a'mid-channel 'spacing of  a  car-
r ier (usually modulated with a
low modulation level 800-1 kHz
tone) 2 kHz above (and 2 kHz
below) the normal 4 kHz assign-
ments. This is a 'pi lot tone' or
carrier established by the sys.
tem for reference purposes.

Another interesting use for
the baseband audio receiver is
to use it  for a signal peaking
device for your TVRO. lf  you
take the TVRO receiver off of
the AGC posit ion ( i .e. switch to
manual gain control), take the
AGG off of the baseband audio
receiver and tune in a stable
unmodu lated baseband carrier,
you can uti l ize the 'S' meter on
your communications receiver
as a highly accurate indicator
of TVRO antenna peaking on
the intended bird (this is more
di f f icu l t  to  do wi th  the FM
modulation format of TV sig-
nals in this service).

The Future Of Audio
Audio services in CATV have

never sold part iculari ly well .
Yet there remains the possibi-
lity that one day, perhaps soon,
someone wil l  develop a unique
audio grade circuit (whether
voice or data) that will catch
the interest of both CATV sys-
tem operators and more im-

portantly CATV system cus-
tomers.

Several are on the immediate
horizon. Many systems which
today receive their UPI/Ap,wire
service' news feeds may one
day reasonably soon expect to
find their feeds are more flexible
and. perhaps more appealing
wi th an augmented serv ice
provided via either an FM sub-
carrier transported along with a
standard TV transponder sig-
nal, or via one of the many
(available) '4 kHz' audio chan.
nels which are now available
on the bird. The technology is
present, and the hardware for
the most part is reasonably
priced (provided you have a
TVRO to begin with). Now it
remains for  an enterpr is ing
chap to create someway to
make money with the system
that is already in place!
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Dnill ing For Fun And Profit

When You've Seen One. . .
Seemingly  there is  not  much

new to be said about holes; the
k ind you d ig in  or  through the
ground from one side of some-
th ing to  the opposi te  s ide of
the same someth ing.  l t  would
be n ice when you 'shoot '  a  ho le
to get through to where You
intended to go in  the f  i rs t  P lace
and it  would also be nice i f  when
you got  there you hadn' t  'sunk '
your  company in  the Process.

The 'whole storY' on holes
has never been told ProPerlY;
possibly because manY of the
holes we dig, bore, Push'through
or grunt-out have a way of turn'
ing out to be f inancial disasters
and t ime consumers before
they are comPleted. The kind
of holes we are concerned with
here are the tYPe You create

tr
U

THE BORING JOB-from the entrance hole location where'crew' is assembled
to just beyond Spruce tree on righl side of photo.

STREET BORING NEED NOT
BE A DISASTER

to push either a piece of jacketed
coaxial cable through, or alter-
nately a piece of PVC or conduit
through which you wi l l  la ter
'thread' a piece or two of coaxial
cable. Anyone who has had any
exper ience wi th  underground
construct ion knows wel l  the
type of problem involved. l f  you
are into direct burial of coaxial
cable you already have a small
for tune t ied up in  specia l ized
equipment  that  d igs,  t renches,
bores and punches.  You a lso
probably know your insurance
man exceedingly  wel l  and most
of  the c i ty  u t i l i ty  people bet ter
than you wish.

Perhaps you never got into
direct burial yourself; You simPlY
'farm' i t  out to some unsuspec'
t ing sub-contractor who makes
his  ' l iv ing '  tear ing up s t reets

and people's front lawns and
driveways. You may do the
trenching yourself but leave
the tough street and sidewalk
and wall bores to an outside
contract ing f i rm.

Anyway you 'hack' i t ,  i f  You
have to cross under something
you can't trench through You
have big bucks involved. Years
ago the normal procedure for
crossing a street was to barri-
cade the traffic, get out the jack
hammer and rip your way across
to the other  s ide;  hoping that  in
the process you d idn ' t  run in to
some ut i l i ty  l ine or  P iPe that
was  a l ready  snug ly  s i t t i ng
beneath the pavement. After
that came sl i t  trenches: narrow
trenches just  wide enough to
drop a cable into but narrow
enough to keep patch ing uP
the street, sidewalk or drive-
way within the $3 to $5 a foot
range.

Then along came the trench-
ing equipment  people wi th  'a t -

tachments' that turned their
t r e n c h i n g / d i g g i n g  m a c h i n e s
into street/driveway/sidewalk
bor ing machines.  Such equip-
ment was a definite step forward
in terms of convenience and
time involved per 'bore' but
those $3,000 attachments were
not  a lways easy to  just i fy .
Besides, they had a habit of
chewing up expensive b i ts  and
a fe l low who is  used to  t rench-
ing along at a pretty fair cl ip
per  hour  is  not  anx ious to  t ie
up perhaps $10,000 in trench-
ing p lus at tachments equiP-
ment or spend a half hour set '
t ing up for  and bor ing under  a
thirty foot street.
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When you talk to a sub-con-
tractor about popping a hole
under a street/driveway or side-
walk you are in the $1.50 to $3.00
a foot region pretty fast. l f  you
have d i f f icu l t  'd igg ing '  or  a
maize of under-street-imPedi-
ments i t  might hit $5.00 a foot;
and even go higher in major
metropoli tan areas. l f  you have
a thirty foot street to cross with
an underground cable or cables
that works out to $90 or so for
the cross ing;  go ing down a
residential area with 75 foot lots
broken up with 18 foot drive-
ways is a good way to go into
the f inancia l  ho le in  a b ig  hurry .
That can add up to several thou-
sand dol lars  per  mi le  just  to  go
under driveways.

Semingly there should be
a bettery way to marry the rea-
sonably satisfactory straight-
l ine work of a trencher that
direct-buries the cable(s) with
a separate, low cost machine
that special izes in punching
holes under paved areas. That's
what  th is  is  a l l  about ;  a  com-
pany that has developed just
such a machine that may result
i n  d ras t i c  pe r -m i le - i ns ta l l ed
costs for underground cable
systems.

The machine is cal led the
'Under-Wunder' (model M-1) and
we' l l  g ive you the pr ice f i rs t ;
$723.00. At even $2.00 a foot
boring charges you could pay
for  th is  type of  machine in  just
a mile or two of residential
streets.

Here is what i t  does; as we
found out by having the people
who distr ibute the Under-Wun-
der nationwide bring a model out
to the CATJ Lab where we
punched a 38 foot hole about as
fast as you can sit down and
read this report. The machine is
a self contained package that
weighs in  under  100 pounds.  l t
looks l ike a lawn mower but
rather than cutting grass it 'cuts

a hole' in the ground in front of
i t .  This is accomplished by at-
taching a section of dri l l  stem
pipe to a rotating coupling on
the output end of the 3 HP gas-
oline operated Briggs and Strat-
ton engine mounted on the frame
(shown here). The drill stem pipe
(in mult iples of ten or twenty
foot lengths) carries water to the

THE UNDER-WUNDER was concelved by Dave Lamb of The Lamb Corporatlon,
Addlson, Texas; ls completely self-contalned wlth a 3 HP gasollne englne.

;iiiiii'illl!
:rlffi;;;;::;l

2.25 INCH BIT-three'hungry teeth'and an exit hole that allows the lubicaling
waler to exit the boring bit and force dirt back oul ol the hole to the rear.
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f  ront end where a special ly de-
s igned bor ing b i t  is  a t tached.
The water (f rom a small contain-
er you carry with you or from a
local  and convenient  outdoor
faucet)  prov ides a lubr icant
for  the bor ing b i t .  l t  a lso forces
the dirt, rock and what have You
back out  o f  the hole as the b i t
chews its way forward.

We first heard about the Un'
der-Wunder f rom a gent we met
locally. He described the ma-
chine as a 'Godsend to lawn
sprinkler i nstal lation companies'.
We had wondered aloud why if
th is  machine could bore holes
under 30 foot streets in 6 min-
utes t ime,  up to  6 inches in

diameter, why the same hole
that they were now shoving
PVC pipe through for  lawn
sprinkler systems could not also
be used to shove coaxial cable
through.

You would.  in  the normal
course of  us ing the Under-
Wunder ,  t rench up to  a curb or
driveway or whatever and then
pul l  the t rencher  of f  the job and
send it  to the opposite side of
the barrier where it  would take
off on its own again. Then you'd
come a long wi th  the Under-
Wunder  (which can be easi ly
toted in the back of a pick-up
truck and handled by one man)
and set i t  up over the trench

facing towards the pavement
barrier. l t  takes about 5 to ten
minutes t ime to set the machine
up; attaching the appropriate
lengths of  dr i l l  s tem (usual ly
the nominal  2 .25 inch d iameter
b i t  is  in  p lace on the end of  one
of  the s tems),  connect ing up a
water  supply  and pul l ing on the
rope starter like you would start
a  smal l  lawnmower.

At the CATJ Lab, where the
accompany ing  pho tos  were
taken and the tests run, we
presented them with a differ-
ent  problem. We wanted to  go
under  some 38  fee t  o f  tw in
sidewalks and beneath a well
rooted Spruce tree. So we had
to dig an entrance hole on one
side,  a l ign ing the Under-Wund-
er  wi th  that  ho le and the ex i t
ho le,  and then an ex i t  ho le on
the opposite end of the bore.

We determined that a 30 foot
hole should,  wi th  the typ ica l
cable and t renching approach
to the street on both sides, take
not  more than 15 minutes t ime
from the point  where your  man
pul ls  up to  the pre- t renched
locat ion,  un loads the Under-
Wunder ,  sets  i t  up,  makes h is
bore and then wraps the whole
th ing up and packs of f  on the
pick-up truck. We measured
around 15 gal lons of  water  ut i l '
ized in our 38 foot bore through
reasonably  tough Oklahoma
red clay. You could carry a water
tank wi th  you on the t ruck
i f  you wished (a 50 gal lon drum
would handle ten such bores)or
you could 'borrow' water from
a nearby house with a hose
you carried with you.

The bits are 2.25 inches dia-
meter standard and they are
available f or a variety of ground
mater ia ls .  Some of  the b i ts  in-
c lude carb ide t ips which wi l l
dr i l l  through most  anyth ing you
run across;  inc lud ing concrete
walls. After you get through with
the basic 2-plus inch hole i f  you
need someth ing larger ,  you
out f i t  the dr i l l  s tem end wi th
a 'reamer' which wil l  take you
up to 6 inches in  hole d iameter
in  three d i f  ferent  s teps (a l -
though in  most  so i ls  you can
jump f rom 2.25 inches d i rect ly
to the largest size hole avail-
able).

LUBRICATING WATER has a machine-mounted handle.valve to turn the water
on as you start up the machine and begin the bore.

DRILL STEM attaches directly to the coupling on the lront of lhe Under'Wunder.
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What is part iculari ly interest-
ing about  the Under-Wunder  is
that it has been around for more
than seven years put t ing in
thousands uoon thousands of
feet  o f  underground spr ink-
ler systems daily and apparent-
ly nobody in the CATV business
has ever stumbled across it 's
trai l .  Or at best, i f  they have,
they've kept pretty quiet about
i t !  Because i t  is  bas ica l ly  a
f rame p lus a t r ied and t rue
Briggs and Stratton engine plus
some decept ive ly  s imple me-
chanica l  coupl ing par ts  that
turn the 3 HP engine 's  output
into a bunch of torque to rotate
the dri l l  stem shaft and bit,  there
is  very l i t t le  here to  put  you in
the poor  house should some-
thing fai l .  l f  you have ever had
a $10,000 t rencher  'down s ick '
for  a  week or  two whi le  you
wait on an expensive or hard to
locate par t ,  be ing able to  quick-
ly  serv ice th is  s imple machine
should appeal  to  you.

How much can you do with
the Under.Wunder? The people
who manufacture i t  talk in terms
of maximum-bores of 150 feet
and wi th  the reamer hole s izes
to 6 inches. There are two ways
to use i t ;  the quick and d i r ty
' l ine i t  up and turn i t  on '  method
which gets you to the other side
in a b ig  hurry  wi th  perhaps a
foot accuracy on the exit point,
and then the ' take an extra two
or  three minutes 'approach and
use some specia l  a l ignment
tools (al l  available for just a few
bucks extra) with which we've
wi tnessed h i t t ing to  wi th in  two
inches of  the in tended ex i t
point from 40 feet away. The
guys who work wi th  th is  ma-
chine everyday sit around drink-
ing beer  at  n ight  swapping
stor ies about  h i t t ing 6 inch d ia-
meter circles drawn on the exit
ho le wal l  a t  d is tances of  150
feet through tough Texas shale
rock.

There are a few observations
we made whi le  wi tness ing our
'test bore'at the CATJ Lab:

1) lf you are using the Under-
Wunder in conjunction with
a  t rench ing  mach ine ,
there is  a  min imum of
hand digging required. The
trencher goes up as close
to the paved area as possi-

:irN:'!

READY TO GO-the dri l l  stem pipe is attached lo the f ront coupling and the
pipe al igned with hand driven rods lhat al ign with the exit  hole intended.

FOR PRECISION BORES the entrance angle (and direct ion) of lhe dri l l  stem
pipe is 'caref ul ly 'adjusted wilh a carpenter 's level;  accuracy to within 6 inches
at 150 feet is claimed.
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UNDER-WUNDER
FACTS & FIGURES

Product*Under-Wurder Model M.l
Price-$723.00
Blts-
2.25"  bor ing b i t . .  .  .  . .  .  . .  . .  $17.60
3 .5 " reamer  . . . . . . .  34 .48
5 . 0 "  r e a m e r ( * ) . . . . . . . . . . . .  6 9 . 6 8
6 . 0 "  r e a m e r ( ' ) . . . . . . . . . . . .  9 3 . 5 0

'-carbide cutlers, for dirt. Special
f ishtail bits with carbide inserts
f or extra-hard conditions also
available.
Stem-
20'with heavy duty
coup l i ngs .  . . . . . . $49 .00

't0'with heavy duty
c o u p l i n g s .  . . . . . . .  4 1 . 0 0

Source-
Gustom Buildlng Products
5508 N. Rockwell
(P.O. Box 32231)
OklahomaCity, OK 73132
(405) 495.1935

b le ,  l i f t s  up  the  d igg ing
chain and heads to the oP-
posite side where it  sets
back down and cont inues
to t rench.

2) The Under-Wunder stays
at ground level, back f rom
the entrance point  ho le,
and then works forward
towards the entrance Point
hole as the b i t  chews i ts
way towards the opposite
s ide.

3) The machine is very l ight-
weight; one man can Pick
it up and toss i t  in the back
of  a  112 ton p ick up t ruck
with ease; and the same
truck can carry the dri l l
stem pipe, water and hose
and a smal l  co l lect ion of
b i ts  and other  too ls  and
sti l l  have room for a load
of cable.

4) The water useage rate is
low enough that you can
carry water with you if  that
is required. You valve-on
the water when you start
the gasol ine engine and
valve-off when you pop
through.

5) Once on the far side of the
hole (the exit point)you can
t ie  your  cable or  a  pul l  l ine
or some PVC conduit onto
the b i t  us ing a specia l
swive l  and then back the
Under-Wunder out of the
hole, pull ing the cable (etc.)
back through as you go.

r{.$.,frSilf

AT THE ENTRANCE HOLE the driven guide slakes keep the dri l l  slem headed
in the correcl direct ion while water forced back out of the hole with lhe dirt
begins lo col lect.

6) There is not much to go
wrong with the machine.
The Briggs and Stratton 3
HP gasol ine engine can be
repaired by virtual ly any
jack-legged mechanic who
works on lawnmowers or
even replaced off-the-shelf
for  around $150.  The dr i l l
s tem pipe is  schedule 80
3/4 inch b lack p ipe found
in  mos t  p lumb ing  supp ly

. houses. The bits are rea-
sonably  pr iced (2.25 inch
is  $17.60 each)  and wi l l
apparent ly  last  a  long t ime
(depending of  course on
how tough your ground is).

The Under-Wunder people say
they have yet to f ind something

:i

that they couldn't bore through.
Perhaps the best part is the
p r i ce .  As  no ted  P rev ious lY ,
the basic machine is $723.00
(FOB Oklahoma City) and for an-
other  couple of  hundred dol lars
you 've got  a l l  o f  the dr i l l  s tem
pipe,  b i ts ,  gu ides and reamers
you probably  wi l l  ever  need.

We were impressed with the
machine and could spot  no
weaknesses in the product or
approach that bothered us. l f
you are having problems with
undergrounding,  we suggest
you look into the Under-Wunder.
It  may save you big bucks, lots
of  t ime and a mess of  publ ic
relation problems in the years
ahead.
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Towards Expanded PBS Satellite Use
Although PBS satell i te l inking began

early in January on WESTAR l, and the
use of a transponder for regularly
scheduled service began early in Feb-
ruary, the PBS use of their full set of
four transponders for ETV/CPB pro-
gramming wil l be gradually phased in
over an extended oeriod of t ime. The
current thinking is that full use of the
second transponder wil l begin around
May 1, the third transponder wil l come
into regular use around August 1, and
the fourth and last of the PBS trans-
ponders wil l go into service with the
start of the fall programming schedule
this year (around 1 October).

Beyond the transmission of PBS
(ETV) television and NPR (National
Public Radio) programming, the edu-
cational folks are eyeing other uses
and users for their transponders. CPB
has recently established a $42,485'grant' to the Public Service Satell i te
Consortium (PSSC) to allow PSSC to'examine the f uture of non-prof it public
service sharing of satell i te (delivery)
systems'. Plainly the educational folks
are looking for ways to 'spread' their
satell i te system investment, and to
iustify further its operation and ex-
pansion.  Addi t ional ly ,  making fu l l - t ime
(24 hour per day) use of the four trans-
ponders simply makes good 'cents'.
The $42K plus grant wil l look at such
uses at delivery of rural health care and
the creation of a'satell i te-based public
serv ice in format ion network ' .  The
study wil l investigate not only who
might use the transponders (along with
PBS), but when the transponders might
have time available and the costs
involved.

August Stals
FCC activity for the month of June

topped all previous months by a wide
margin; for both TVRO stations applied
for and for new licenses granted. A
total of 68 TVRO applications arrived at
the Commission and 57 applicants
received Commission approval in June.
In fact, our running 'data chart' had to
be increased in the vertical scale to
handle the in f  lux of  June act iv i ty !

Also, contrary to logical reason
applicants are back specifying multiple
satell i te program sources on their appli-
cations once again; even though the
Commission only requi res a s ingle
service per application. This month the
average applicant requested service on
3.19 satell i te delivered channels: a new
record in that department. The signifi-
cance of this l isting ('Average Chan-
nels' per application) is the crunch this
indicates on receiver manufactu rers.

For example, if one assumed all 68
applicants fi l ing in June wait unti l they
receive their l icense (typically 110 to
130 days), some 3-4 months after June
the industry wil l 'eat up' the following
number of pieces of hardware:

1) Antennas-68 (of which 2 wil l be
ten meter, 20 wil l be six meter, 22
will be 5 meter and 24 wil l be
4.2-4.5 meters in size).

2) LNAs-68 plus whatever number
of 'soares' 68 new terminals wil l
also purchase (we feel half of the
terminals buy a spare LNA, which
translates to 68 + 34 or 102 LNAS).

3) Receivers-217 (that's 68 termi-
nals and 3.19 receivers per termi-
nal).

This amounts to $2,313,632 in equip-
ment sales in the TVRO area for the
single month (not inclusive of any re-
placement equipment or new receivers
for existing systems adding new ser-
vices); an annualized TVRO business
activity base of $27,763,584.

In the services-requested area new
services began to show up in June
fil ings; FANFARE had 2 requests, UPI's
new news service 1, PTL had 3 re-
quests, San Francisco's KTVU 1 re-
quest, Chicago's wGN 3 requests and
ASN had its f irst formal f i l ing.

Potpourri Updaie
Dur ing the month of  June FANFARE

began regular service via RCA SATCOM
I on t ransponder 16;  prov id ing f i rs t
run (for pay TV) movies and sporting
events with a southwestern flavor to
cable systems in five southwestern
states.  The next  scheduled launch
date for a new service is the Home
Theater Network, now scheduled to
begin l imited operation on transponder
18 around the last week of July.

The scheduled August 1 launch date
for San Francisco's KTVU, on SATCOM
I transponder 18 (shared with HTN)
now appears cer ta in to 's l ip ' .  The
FCC has yet to approve the now nearly
one year old Southern Satell i te Sys-
tems application for satell i te carriage
of KTVU and Ed Taylor advises us that
there wil l be approximately 90 days
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CATV TVRO STATISTICS_JULY,  I978

Applications Filed/FCC
1) 1 ' l  meter
2) 10 meter
3) 6 meter
4) 5 meter
5) 4.5 meter
Tolal Apps
Cost Max.
Cost  Min.
Avg. Cost
Channels Requested
Average Channels
Requesting WTCG
Request ing CBN
Requesting HBO
Request ing.MSGE
Request ing SHOWTIME
Avg. Cost Per Channel
TVRO's Licensed/FCC

Apr i l1978
0
2

1 0
1 7
1 7
46

$145,000
20,250
37,942

132
2.93

29
37
33't9

5
$12,949

39

May 1978
0
4

1 8
1 2
1 9
53

$106,412
5,000

$37,1 20
124
2.3
36
31
36
1 0
6

$16,139
38

JUNE 1 978
0
2

20
22
24
68

$96,412
$22,500
$34,024

217
3.19

38
40
32
1 5
1 3

$10,666
57

Note: Data compiled from FCC sources, adjusts forward one month with each
tsSUe.
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between the date the FCC says 'go'

and the service begins operation. In
as  much as  i t  i s  imposs ib le  to  'guess '

when the FCC wil l  in fact move on the
SSS application for KTVU, there is no
sol id forecast for when the service wil l
beg in .

A  s imi la r  fa te  i s  ho ld ing  up  inaugura-
t ion of WGN (channel 9, Chicago) on
SATCOM l; by United Video. Lacking
FCC approval to provide lhe service,
UVI is unable to provide a sol id start
da te .  Un i ted  has  been around and
about with an announcement that WGN
service wil l  now be I cenls a month
rather than the previously announced
ten  cents  (per  subscr iber )  per  month
however.

The presenl l ine-uP of SATCOM I
t ransponders  and the  serv ices  they
provide today fol lows:

Transponder Service

PTL
(broken - no service)
wTcG(-)
CBN
SHOWTIM E/mounta in,

WEST
SHOWTI M E/east, central
KTBN/Trinity
FANFARE
HTN ( ' . )
MSGE/HBO reserve(* " )
HBO/mounta in ,  wes t
HBO/east, central

And the  as ter isks .  '  .WTCG has
decided that because the present cal l
letters are so well  known that their
plans to change the cal l  letters to WTBN
( 'Turner  Broadcas t ing  Network ' )  w i l l
be  dropped.  WTCG forever .  " 'Home

Theater Network scheduled to begin
service last week in JulY (see CATJ
f o r  F e b r u a r y ,  1 9 7 8 ) .  * " ' M a d i s o n

Square  Garden Events  has  a  much
d imin ished schedu le  dur ing  the  sum-
mer, wi l l  switch to vert ical transponder
9 when they start the heavier fal l  sche-
du le  in  September .  HBO's  use  o f  th is
transponder beyond that date is up in
the  a i r  as  to  how i t  w i l l  be  used;  HBO
has dropped plans to Provide a news
service.

More On Westar

It  is probably inevitable that as the
industry becomes more closelY in'
terested in the Western Union WES-
TAR l l  bird that we begin to uncover
more tacts about i ts operations. We
w e n t  t h r o u g h  a  s i m i l a r ' d i s c o v e r Y
oeriod' with SATCOM l l  and probably
st i l l  have that ahead of us for SATCOM
L

The WESTAR l l  bird is a Hughes HS'
333. Western Union took the del ivery of
the bird with only a 'part ial  set '  of an-
tenna range tests. Antenna range tests
are important because from those
tests the calculat ions are made as to
the expected footprints for the bird
once i t  is put into space. l t  is not practi '
cal to run about the countryside with
transportable dishes making hundreds
(or thousands) of descrete measure-
ments after the bird is launched, so
paper project ions ot the 'anticipated

EIRP levels'  are made from antenna
range tests of the bird. When the tests
are not thorough enough, there are
gaps in the information and the paper
contours result ing are at best very
loosely ref ined.

That is kind of the spot everyone is in
w i th  WESTAR l l .  The foo tpr in ts  one
sees predicted are at best un-veri f ied
and in some instances they may be
fanc i fu l  b i ts  o f  imag ina t ive  eng ineer ing
or press agentry. WESTAR engineers
are a careful bunch and they as a group
do not ever accept the 37 dBw contour
as  a  p lann ing  too l .  So  insp i te  o f  the
general forecasts that WESTAR l l  has a
37 dBw contour in some port ions of the
continental 48 on some transponders,
Western Union engineers Prefer to
start from a 36 dBw contour base'
Western Union engineers Prefer to
simply specify the 'minimum dBw con'
tours' that wi l l  be found (at any point
within the continental 48) rather than
actual levels. That is far saf er f  or them,
and this number for WESTAR I is 34
dBw and f or WESTAR l l  i t  is 33 dBw.

In  the  May issue we Pub l ished a  se t
of two purported-to'be WESTAR l l
footprint maps for transponders 1 and
12. These maps have been checked
against on-f i le maps done by computer
by Western Union, based upon the
Western  Un ion 's  'bes t  guesses '  o f
what the transmitt ing antennas aboard
WESTAR l l  are probably capable of
handling. However, be advised that

2
4
6
I

1 0

1 2't4
1 6
1 8
20
22
24

F
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'An inexoensive answer to PayJy' performance reouirements.
'The extra step in tgliahilisthrough State of theAn SemiconductorTechnoloov.
rAll the advantaoes of new eouioment at a fraction of the cost without the new
equipment "g!SS"
rModifications tailored to vour systems technical 4gg!g including transaent
overvoltage protection.
*Easy to follow instructions with less oroblems than repairs.
'Friendly, competent technical back-up from the Engineering Leaders at
BROAOBAND ENGINEERING, INC.

Call Now For More Details
1-800-327-6690

ROADBAND

NGINEERING.  INC.

38
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regardless of what set of WESTAR l l
maps you may see, al l  maps are based
upon some generous  amounts  o f
'computer averaging' prepared after
the incomplete antenna test range
tests were fed into the computer. There
is a word for this type of si tuation; i t  is
'beware'.  Unti l  the CATV industry has
made a few dozen (or few hundred)
instal lat ions on WESTAR l l  and has
real world C/N measurements with
wh ich  to  back  in to  o robab le  E IRP con-
tours, the maps we see in print are at
best est imates of the real world.

The WESTAR l l  loading problem is
apt to be a large factor in the f inal
transponder assignments for ASN and
other possible GATV users of WESTAR
l l .  AMSAT,  a  company tha t  buys  bu lk

transoonder t ime and re-leases i t  to
smaller companies on a common car-
r ier basis, is now moving onto i ts fourth
WESTAR l l  transponder. AMSAT SCPC,
FDM (etc.) customers seem to be grow-
ing at a rapid rate. There is consider-
able speculat ion that in the next year or
two AMSAT may even require a f i f th
t r a n s p o n d e r .  B e t w e e n  t h e  h e a v y
AMSAT use of the bird, the occasional
ne twork  use  o f  the  b i rd ,  and the
W e s t e r n  U n i o n  c o m m o n  c a r r i e r
requirements for the bird, there are
very few (i f  any) openings for addit ional
fu l l  t ime serv ices ;  and tha t  may we l l
inc lude some res t r i c t ions  on  ASN
(AmeriCom Satel l i te Network) as well .

One schoo l  o f  thought  w i th in  Wes-
te rn  Un ion  suggests  tha t  wh i le  the

company would l ike to wait unti l  1980-
1981 to  launch another  sa te l l i te  ( the
Advanced WESTAR bird which wil l  have
both 4/6 GHz and 11-12114 GHz trans-
ponders on board), i t  may not be able to
wait that long to gain addit ional trans-
ponder  capac i ty .  There  is  in  fac t
another Hughes H5-333 bird ( 'WESTAR
l l l ' )  s i t t ing  on  the  ground ready  to  f  i re
into orbit  on relat ively short notice.
However, i f  Western Union launches a
third HS-333 (4/6 GHz only), there are
concerns  tha t  the  FCC may take
another look at the total number of
WESTAR birds in orbit  and perhaps
require that when the f irst 'advanced

WESTAR' goes up that Western Union
uSe it  to replace a (rather than to aug-
ment the exist ing) bird(s). Western
Union can i l l  aftord to launch an HS-333
as a WESTAR l l l  i f  they have to pul l
down one of the f irst three birds to
make room for the advanced WESTAR
in 1980-81. By the same token the
rap id ly  d imin ish ing  number  o f  o rb i ta l
slots avai lable dictates that Western
Union probably cannot have f ive (and
perhaps  no t  four )  o f  ' the i r  own '  in  the
1980-81 era. l t 's a tough question, and
one tha t  i s  upper  most  on  the  minds  o f
Western  Un ion  manaoement  these
days.

ls  F l  " l l l "???

The July Coop's Cable Column raised
the question as to whether the ore-
sent RCA satel l i te in use by CATV sys-
tems in North America (F1 located at
135.0 degrees west) is operating pro-
perly. The subject came to the sur-
face because of a high percentage of
systems report ing to CATJ and sup-
p l ie rs  tha t  the i r  s igna l  leve ls  were  'e r -

rat ic '  or marginal on F1, having been
most satisfactory back on F2 at 119
degrees west.
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Dry cs Decth tlalley!
You know the problems mois-
ture ccln cquse in your system.
Now you ccn moisture proof
y o u r  s y s t e m  w i t h  t w o  n e w
product developments from the
Innovqtors ot LRC.

A series ot "F" style connec-
tors is cvcilcble from LRC thot
provides c moisture bqrrier
from the jccket to the "F" con-
nector qnd continues thot pro-
tection right through the "F"

femqle connector. Lqborqtory
testing hqs shown, when the
correct connector Ior your cc-
ble is properly instolled, the
seql is effective qt over 20 psi.

For totcl system protection
you'll wont to odd the feed thru

connector from LRC without c
center pin, the cqble center
connector does the job. A 40
psi moisture bqrrier is obtcined
from housing to coble for oll
three size cables. The new de-
sign eliminctes the need for qn
expensive, more complex pin
style connector. But you still
hqve c choice, center pin or
not, qnd both qre moisture
proof.

Mcke your system os dry os
Decth Volley with LRC con-
nectors.

Contqct  the Innovqtors qt
LRC for complete information.

LRC, the CATV Connector
Speciclists.

I R C  E L E c r R o N r c s , r N c ,
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ILLUSTRATION ONE-locations where F'l service is rated 'superior'to F2 service

for most
foam-poly

cables !
SST-A Cable Preparation Tools

75 OHM Cables
For Solid Aluminum Sheath Coax Cables
with Dielectrics of Foam Polyethylene,
Gas Injected Poly and Fused Disc.
Strips aluminum sheathed cable to the
same precision dimensions every time
. . . regardless of user. A must for the
proper installation of connectors. Assures
proper impedance of the cable where
other methods cannot uniformly meet this
test!
With this uniform trim, the coring opera-
tion can be accomplished without further
reforming operations.
Let the engineer "sleep nights", knowing
the cable is trimmed without distortion.
F A S T -  E A S Y - A D J U S T A B L E
UNIFORM-CLEAN CUTS-SAFE

Write lor literature and name of nearest
distributor.

RIPLEY COMPANY, INC.
UTILITY TOOL DIVISION
CRoMWELL, CT 06416 (203)63s-2200

The subject received some consi-
derable t ime and d iscussion dur ing
the recently completed CATA CCOS '78
and on July 19th an hour was devoted
to the sublect  wi th much conjecture
and a few hard facts offered. Late in
June CATJ sent a TVRO questionnaire
form out to approximately 450 TVRO
terminal l icensees. As of July 6th we
had 55 resoonses and a clear sel of
patterns were emerging.

We don't expect this wil l be the last
word on this subject; in fact we are
going through our data and that gathered

from other sources for a more ex-
tensive report to appear in our Septem-
ber issue. However the early data does
suggest a'pattern' to the problem and
we want to share that with you now.

We plotted al l  of the locations where
Fl service was superior to F2 (see il-
lustration one), all of the locations where
F2 and F1 service was essentially "the

same" (see i l lustrat ion two), al l  of the
locations where F2 service was superior
to F' l  (see i l lustrat ion three) and f inal ly
we did a composite based upon the
data plotted (see i l lustrat ion four). In
i l lustrat ion four, we cannot claim that

F
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ILLUSTRATION TWO-locations where F2 service and F1 service are rated 'es-

sential ly the same'



we have a clear picture of the ' l imits'

of the F1-is-superior service primari ly
because there was a sizeable area
throughout the Rocky mountain states
where  insu f f i c ien t  da ta  was ava i lab le
to indicate just what may be happen-
ing in say the states of Montana, the
western port ion of the Dakotas, Wyo-
ming, and port ions of Utah. The south
Texas data is also inadequate to clearly
def ine where F1 service is superior to
F2; i t  may well  be that F2 is superior
(with two isolated examples in north
Texas) al l  the way to the Rio Grande.

What impressed us most was the
'neat  f i t ' o f  most  o f  the  da ta .  We d id
end up with an area in Michigan where
approximately half  of the responses
indicated F2 was suprerior and the
other half  said F1 was superior; and a
similar area in Flordia. Otherwise the
reports were fal l ing into a pattern with
great regulari ty.

What is most disturbing about the
fourth i l lustrat ion is the fol lowing:

1) With the published and RCA sanc-
tioned F'l foolprinls, the western
USA was clearly expecting to lose
signal level in the switch. l t  gained
signal level, especially in southern
California and the Pacific North-
w6st.

2) The same published tootprints
led us to expect considerably
improved signal contours in New
England. All of the evidence sug-
gests the F'l levels are below F2
levels in New England.

ILLUSTRATION THREE-locations where F2 service is rated as superlor to F1
sorvice

Several readers have suggested that
the apparent real-world footprints we
now have on F1 are in truth closer to
those January CATJ published foot-
prints (which after we published them
RCA told us they were 'old' and no
longer in use) than the so-called current

footprints. The January footprints, we
submit, may be closer to what we now
have than the footprints we are sup-
posed to have; but In our opinion they
are not correct either.

The cooperation of those completing
our survey forms was excellent. In

Radiation Monitori ng
Mid State offers two systems that meet new FCC monitoring requirements. The ST-1 "Cuckoo" with

its proven reliability is now an industry standard. A low cost FM radio is used as a receiver to patrol for
leaks. The ST-1C is a crystal control led version for use with the new CR-1 crystalcontrol led receiver.
Write or cal l  for complete detai ls.

sT-1 $295 cR-1  $100 sr-1 c $395
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fact we acouired much more data than
space here  w i l l  a l low us  to  compi le  and
we wil l  deal with i t  in greater detai l
in September. Not al l  operators had
the equipment to make on-going C/N
(or S/N) readings. However most re-
ceivers are equipped with front panel
' re la t i ve  s igna l  leve l '  ind ica t ing  meters
and they were able, theretore, to note
whether the Fl signal was equal to,
better than or worse than F2 signal
levels. Others had made lF measure-
ments with 727 (etc. l  meters (hopeful ly
these were done with the receivers
in  the  manua l  ga in  mode! )  and s t i l l
others rated their F' l  vs F2 service on
the basis of subjective picture qual i ty,
the frequency of 'errat ic service' and
s igna l  ou tages  and so  on .  Wi l l iam J .
Mobbs o f  Midsouth  Cab lev is ion ,  Pear l ,
M iss iss ipp i  sums up the  comments  o f
dozens of others when he reoorts
"Quali iy of pictures on Fl does not look
as good as F2; and we have sparkl ies
on an irregular basis". Many systems
were so far above their respective re-
ceiver thresholds that they had never
seen 'sparkl ies' before. Troy L. Price
o f  C e n t u r y  H u n t i n g t o n  C o m p a n y
(Hunt ing ton ,  West  V i rg in ia )  pu t  h is
f inger on another apparent problem
wi th  F1;  the  cons iderab le  t ransponder
to transponder signal qual i ty dif fer-
ences .  "There  are  grea ter  random
var ia t ions  in  s igna l  leve ls  on  F1. . . " .
And Michael T. Brommer of Sammons
Gommunica t ions  in  Tur lock ,  Ca l i fo rn ia
ref lected the fruslrat ion of many when
he noted "We practical ly wore out the
dish adjustment mechanisms trying to
get Fl to look as good as F2. .  ." .  Mal-
colm Fussel l  of Seemore TV Company
in Bastrop, Louisiana noted a problem
mentioned by many others surveyed.
"(with F2) we had lroes in front of our
dish; when we changed to F1 w€ had to
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ILLUSTRATION FOUR-composite look at the pattern created by locating points
where service on Fl is superior (not shaded or diagonal areas), service is the
same (diagonal l ine areas) or F2 was superior (shaded area)

remove lhe trees to get a signal. The
service probably would have been betler
on F2 had we removed the trees in the
l irst case!". Several others indicated
that they had to do some Paul Bunyan
work before they could switch over to
F1.  And f ina l l y  o thers  such as  J im
Merriam of Gulf Coast Cablevision in
Nap les ,  F lo r ida  can 'measure '  the
difference in signal levels between F1
and F2, but they are st i l l  far enough
above their respective receiver thres-
holds that they have not been able to
detec t  any  'apparent ' change in  s igna l
quality. "The Terracom receiver sig-
nal level melers register 1 0 to 14 divisions

lower on Fl than on F2 but the pictures
look the same".

But not everyone has been that
fo r tunate ;  a  sub jec t  we ' l l  dea l  w i th  in
greater depth in the September CATJ.

PALAPA land l l

Domest ic  sa te l l i tes  (such as  ANIK,
WESTAR and SATCOM) are a relat ively
new phenomina in  the  wor ld ;  mosf
satel l i te systems being of the Intelsat
approach where through either com-
mercial t ies, cultural t ies or geographic
t ies several nations share the satel l i te
and i ts sub-systems. Indonesia is an
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exception to this present day rule with
a pair of Hughes HS-333 series satell i te
in orbit (Palapa I at277 east and Palapa
ll at 283 east).

The Indonesians have approached
the satell i te business with two objec-
tives in mind; to create an intra-nation
communications system (telephone,
data and other narrow band modulation
schemes) for within Indonesia, and, as
a means of providing leased trans.
ponder service to other neighboring
nations in the Malaysian Peninsulan
equatorial region.

With a pair of 12 channel birds in
orbit there is the capacity for 24 full
t ime television channels (with some
sub-carrier narrow band modulation) or
some combination of narrow band
dedicated transponders and television
dedicated transponders. Palapa ll at
283 degrees east is the primary bird
while Palapa I al 277 degrees is the
backup or'expansion' satel l i te.

Transponders 1-8 and 1'l are set
aside at the present time for lndonesian
intra-country use while transponders g,
10, and 12 are reserved for lease use by
other nearby nations. Present activity
has Indonesian television relay on
transponder L Phil l ipines television
and Singapore television (relayed to
Brunei) are presently occupying two of
the three'lease-available' transponders.
Other transponder assignments are: 1
SCPG telephony, 3 FDM telephony, 4
FDM telephony, 5 FDM telephony, 6
FDM telephony and 7 FDM telephony.
Transponder 2 is assigned as a backup
f  or  SCPC te lephony growth or
expansion.

There are presently forty 10 meter
terminals located at 26 province capi.
tals and 14 district capitals in lndo-
nes ia ;  t he re  a re  18 'ma in  t r a l f i c
stations'and 21 ' l ight traffic stations'.
The light traffic stations have TVRO
(television receive)capabil it ies plus a
pair of SCPC channels.

Expansion of the ground terminals
has a priority at the present t ime;
PERUMTEL (the agency operating the
satell i tes) has been continuing to shop
in the United States for additional
ground terminals, plus, through a tech-
nology trade agreement Indonesia has
acquired design data from one U.S.
supplier for lndonesian construction of
4.5 meter terminals.

Perhaps the most ambitious near.
term expansion is planned in neighbor-
ing West lran/New Guinea. A total of
5,000'small '  receive-only terminals (4.5
to 6 meters in size) are planned for tele-
vision delivery to this nation with 1980.
81 an indicated start-up time frame. Up
to four television channels for the
nation wil l be leased from PERUMTEL.

The EIRP contour mao shown here
for Palapa has been created from raw
data resulting trom both predicted
contour coverage and field measure-
ments. Although there are slight dif-
ferences between Palapa I and ll, and
for difference transponders on board
each, the conlour map shown here is
accurate to within 0.5 to 1.0 dB in most
instances.
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SHOWTIME's Front Row
CATV systems accustomed to

having a single video feed out of their
TVRO receivers wil l have to adjust to a
new form of technology by early fall as
SHOWTIME adds a new seryice on
their existing transponders (12 and 10);
it 's called Front Row and it is SHOW-
TIME Entertainment's offering in the
mini-pay field.

Front Row represents more than the
first dual programming source through
one transponder; it brings to CATV
some quite clever engineering in the
alpha-numer ic  and sub-carr ier  FM
transmission fields. Here is how it wil l
work.

A Front Row customer wil l see one
movie each day Monday through Friday
and two movies (or SHOWTIME lea.
tures) on Saturday and Sunday. That
works out to nine'events' per week and
they wil l be P and PG features only plus
SHOWTIME specia ls  such as the
recently shown'Jamboree In The Hil ls'.
Saturday and Sunday's "double-bil l"
wil l include one 'biggie' and one lesser
rated feature. The Monday through
Friday single features wil l be primarily
'encore '  or  repeat  f i lms or ig inal ly

shown  on  the  fu l l  schedu led
SHOWTIME channe l  pe rhaps  4 -6
months previously.

At the same time SHOWTIME is
introducing the new Front Row mini-
pay package they wil l also be adding a
second sub-carrier (probably on 6.2
MHz although 7.2 MHz is sti l l  actively
in the running)  which wi l l  be ut i l ized to
transmit aloha-numeric data to both
SHOWTIME and Front  Row CATV
affi l iates. With the addition of a new
piece of SHOWTIME hardware called
the'Program Separalor' either existing
SHOWTIME satell i te affi l iates or new
Front Row affi l iates wil l pick up 24
hour per day video capabil ity for the
purpose of providing either a dynamic
(i.e. moving) or static (non-moving)
alpha numeric display promoting the
upcoming  even ts  on  respec t i ve
servrce.

We'll see how all of this is possible
shortly. Front Row customers wil l see
three different features per week and
during a month they wil l see a total of
seven features. A premiere showing
will appear each week and then the
feature wil l continue to be shown for

three additional weeks, typically 1 or 2
nights per week.

Back to the engineering, which is the
exceedingly clever product of SHOW-
TIME VP John Sie 's  fer t i le  mind.  Sie,
you probabfy are aware, came to
SHOWTIME from Jerrold where his
'bag' was engineering. At SHOWTIME
John's duties have been largely in the
non-engineering areas. But you can't
keep a good engineer locked uP with
program guides and affi l iate relations
24 hours a day and John's Front Row
began to hatch more than a year ago.
After some field trials on video tape fed
affi l iates (a Orange Gounty, Cali lornia
CATV affi l iate and a San Antonio,
Texas MDS affi l iate) the system was
formally unveiled at the NCTA meet in
April. Now it is scheduled to begin
satell i te service this September.

The program separator connects
into the ' l ine' between your existing
TVRO receiver tuned to a SHOWTIME
transponder and your  ex is t ing RF
modulator. Into the Program Separator
goes the normal SHOWTIME video (and
audio), plus a sub-carrier demodulated
data channel. Most TVRO receiver
manufacturers offer as a $300 to $600
option a second sub-carrier output. The
sub-carrier feed from SHOWTIME will
contain data to drive an RF modulator
with either dynamic (moving) or static
(non -mov ing )  p romo t i ona l  a l pha
numer i c  d i sp lays .  The  P rog ram
Separator is an under $2,000 box being
produced under contract  for
SHOWTIME. lt has an alternate audio
input as well, into which you can
connect a local audio source such as
(FM) background music.

Out of the Program Separator comes
a single video line routed to the SHOW-
TIME modulator (if the system has an
affi l iation for the SHOWTIME service),
an accompanying audio l ine;  and,
th rough  a  second  v ideo  l i ne  a
connection (with accompanying audio)
to the Front Row modulator.

The lull 24 hour day is broken down
into segments which Sie labels T-Zero,
T-One and T-Two time periods. During
the T-Zero period alpha-numeric static
display data has been transmitted via
the sub-carr ier  to  the Program'Separator  

where i t  is  s tored in  a
memory. The memory is 'protected'
with a two-hour internal battery supply
that is trickle charged. Thus when the
SHOWTIME p rog ram channe l  i s
replaced on the bird by color bars the
last message sent to the Program
Separator is a command tell ing it to
switch off the regular video channel
and to replace that with the static
(memory stored) video display. The
multiple l ine static display promotes
upcoming program features and this
keeps video on the SHOWTIME or
Front Row RF channel at all t imes to
facilitate converter and descrambler
installs.

T1 is lhe dynamic display mode; a
moving multiple page alpha numeric
d i sp lay  t ha t  i nc ludes  no t  on l y
promotional material for the upcoming
events but also includes something Sie
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c a l l s  " a n  e n t e r t a i n m e n t  i n d u s t r y
g o s s i p  c o l u m n " ;  e s s e n t i a l l y  n e w s
briefs involving movie land celebreties.
The dynamic  d isp lay  runs  ahead o f  the
normal programming day on SHOW-
TIME and i t  runs  dur ing  those por t ions
of the SHOWTIME broadcast day when
Front  Row is  s t i l l  no t  p rogramming,
through the Front Row RF modulator.

Dur ing  tha t  t ime when one (o r  two in
the case of weekend days) features are
be ing  ' l i f ted  ou t  o f  the  SHOWTIME
s c h e d u l e ' f o r  t h e  F r o n t  R o w  R F
modulator, the dynamic marquee can
be uti l ized by the CATV system on i ts
o w n  ' m a r q u e e  c h a n n e l '  f o r
oromotion of the twin services.

There are several addit ional options
ava i lab le .  In  a  ten  l ine  d isp lay ,  the  top
n ine  l ines  are  cont ro l led  by  the  up l ink
material sent from RCA AmeriCom in
V e r n o n  V a l l e y  w h i l e  t h e  s y s t e m
operator can optional ly take control of
the  bo t tom (1Oth)  l ine  fo r  loca l  v ideo
inser t ion .  For  an  add i t iona l  $100 ROM
(read only memory) the operator can
have automatic two page displays with
one page his own and the other page
via RCA from SHOWTIME/Front Row. A
loop in and out system on the Program
Separator al lows the operator to crawl
the  bo t tom l ine  i f  he  w ishes .

There are basical ly two versions to
the Program Separator; version 'A' is
fo r  a f f  i l i a tes  w i th  bo th  SHOWTIME and
Front Row. This routes the stat ic and
dynamic displays so that Front Row
and SHOWTIME are both promoted
dur ing  the  o f f -p rogramming hours  and
i t  w i l l  a l low the  Fron t  Row cus tomers
to  be  'p romoted in to  fu l l  SHOWTIME
service' according to John Sie. The 'B'

version is for those systems that take
only the Front Row service; obviously
these systems would not wish to have
promotional materials directed at their
cus tomers  fo r  the  SHOWTIME 'up-

grad ing '  i f  the  sys tem is  no t  a  SHOW-
TIME a f f i l i a te !

Sie sees the twin-services as more
than simply a low cost way to step the
customer up into the more expensive
ful l  SHOWTIME service. "We feel the
CATV customers may in many cases
want the Front Row service in their
fami ly  rooms and they  w i l l  want  to  keep
the  fu l l  (R  fea tures  inc luded)  serv ice  fo r
say  the  bedroom.  Wi th  s imp le  t rapp ing
techno logy  th is  i s  poss ib le  and the
CATV a f f i l i a te  can o f fe r  the  tw in -

services for the price of the SHOW-
TIME serv ice  a lone. "

Sie also feels that by offering two
levels of pay, one total ly non-offensive
as to language and program content,
the CATV operator wi l l  be better able to
d e a l  w i t h  h i s  l o c a l  c o m m u n i t y
relat ions. " l t  is not that people won't
take  a  fu l l  serv ice  tha t  inc ludes  R
produc t "  no tes  John "bu t  ra ther  tha t
when you o f fe r  them on ly  a  s ing le
service they feel they have no choice in
the matter. Front Row gives them a
choice, for about half  the regular price,
and that outs the cable ooerator in a

bet te r  l igh t  w i th  the  c i ty  and h is
customers."

The Front  Row serv ice  w i l l  inc lude
i ts  own 'm in i -p rogram gu ide '  wh ich
un l ike  the '15  cent  per  copy  SHOWTIME
guide  w i l l  cos t  the  cab le  opera tor
approximately 5 cents a copy.

ls  th is  the  end o f  SHOWTIME pro-
gram innovation? Hardly. Long term
one might expect to see the basic inter-
woven service concept expanded to a
fu l l  24  hour  per  day  fo rmat .  S ie  h in ts
that the next maior innovation from
SHOWTIME wi l l  be  ou t  a round the  t ime
of the Cali fornia Western Show.
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Don't put
the lock on
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ilAilGltls

Before you decide on your money lender, consider Firstmark. For over 19
years, Firstmark Financial has provided the resources and protessional
guidance lo cable operators across the counlry. Competit ive rates coupled
with repayment lerms up to 12 years offer you the tinancial f lexibil i iy
you're looking for. For a confidential analysis of your tinancial requirement,
cal I Phi I Thoben at (31 7) 638.1 331. Firctmatk ls Cable Finance.

lF,tstrark Fmancnl
Fi rs lmark  F inanc ia l  Corpora t ion

C o m m u n r c a l r o n s  F r n a n c e  D  v  I 1 0  E  W a s h r n g l o n  S l  I n d r a n a p o l r s  1 N  4 6 2 0 4
3 1  7 / 6 3 8  r  3 3 1

Before you
check the
Master!

43



GdofiDes
caftfie

hoh cooper ditor in chieJ
CAT

t;?:wi,

Privale/Re-visited

In  our  Apr i l  i ssue we dea l t  a t  some
length with the emerging f ield of private
(mean ing  non-commerc ia l )  ear th  re -
ceive satel l i te terminals. Our bottom
line at the t ime is that there were per-
haps  a  few thousand in  ex is tance;
m o s t  o f  w h i c h  p r o d u c e  l e s s - t h a n -
commercial oictures for what is es-
sent ia l l y  'p r i va te '  v iew ing .  l t  may be
time to re-look at this aspect of the
TVRO bus iness  to  see where  i t  i s

ri

irnt tn

headed. Like any f luid area in tech-
nology i t  pays to check up on i ts pro-
gress from t ime to t ime so as to avoid
'su rprises'.

Since our Apri l  treatment of the sub-
iect l i t t le has happened to change the
basic situation. Very few people, yet,
have any  knowledge o f  sa te l l i te  te le -
v is ion  or  the  ease w i th  wh ich  these
s igna ls  can be  acqu i red .  l t  i s  no t  tha t
what  we are  do ing  is  a  ' secre t ' ;  bu t
rather that most of us are so busi lv

engaged in taking care of our own day
to day affairs that few of us have the
time to perform missionary work on the
'outside world' .  However, whereas in
Apri l  i t  seemed ' logical '  that at some
oo in t  in  t ime the  mass  med ia  wou ld
be discovering 'pr ivate satel l i te termi-
nals'  in August i t  is now a certainty. We
are aware of two maior, national publi-
c a t i o n s  s c h e d u l i n g  f a i r l y  e x t e n s i v e
'stories' concerning 'back yard termi-
nals'  in the fal l  oeriod ahead. Between
the two publications there are around
25,000,000 magaz ine  cop ies  pr in ted
per issue which suggests that before
fa l l  i s  over  many mi l l ions  o f  Amer i -
cans wil l  have been introduced for the
first t ime to the 'wonderful world of
s a t e l l i t e  t e c h n o l o g y ' .  B o t h  r e p o r t s
make extensive mention of cable tele-
v is ion 's  use  o f  sa te l l i te  te rmina ls  and
we therefore 'see' the need for you, as
e i ther  a  cab le  user  o f  sa te l l i te  s igna ls
or  as  a  ' cab le  oerson fami l ia r  w i th
satel l i tes' to be prepared to enter into
f r iend ly  d iscuss ion  w i th  peop le  who 's
cur ios i ty  w i l l  be  p icqued by  what  they
read.

Our best est imate of the number of
'p r i va te '  te rmina ls  now opera t ing  fa l l s
in the 3,000 region. I know, that is a quite
large number (when compared to the
number  o f  ' l i censed '  commerc ia l  te rmi -
na ls )  bu t  one must  keep in  mind  tha t
'opera t ing '  means s imp ly  peop le  o r
groups of people who have some form
of reception from satel l i tes. ln the real
world the reception quali ty for most is
far f  rom the reception quali ty you would
cons ider  min ima l  fo r  cab le  car r iaoe.
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Now you can have basic facts
in  minutes .  .  .  in  your  own of f  ice

More than f  i f ty  manufacturers make earth stat ion equipment.  That  makes
i t  d i t f  icul t  to select  the best  for  your own specia l  requiremenls.  Gardiner

. : i  Communicat ions can help you wi th i ts  new computer ized system. In
minutes you can have antenna or ientat ion and path loss,  at  your s i te,  for
every communicat ions satel l i te.  Using that  data and your system stan-
dards,  the computer provides a select ion of  earth stat ion equipment
conl igurat ions f rom several  manufacturers,  opt imised to meet your

.  requirements,  at  s igni f icant  savings.  You can see what 's  best  to sui t  your
problems, wi th pr ices,  in minutes!

Contact  Gardiner Communicat ions Corporat ion now wi th your earth sta-
i - i  t ion needs.  Gardiner provides engineer ing assistance,  equipment selected

i ' -1 ,  
' r ,  t rom major suppl iers,  and instal lat ion,  in a complete package.

2000 South Post  Oak Road, Sui te 1490
Houston, Texas 77056
(713) 961-7348
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Two examples of the 'cream of the
pr iva te  c rop '  w i l l  i l l us t ra te  the  type
of  te rmina ls  be ing  pu t  in to  opera t ion
and more importantly the type of people
put t ing  them in .  Out  in  the  Ca l i fo rn ia
foothi l ls, east of .Sacramento, a Stan-
ford University Professor by the name
of Howard has a orivate 4.5 meter
t e r m i n a l  i n  o o e r a t i o n .  H i s  t e r m i n a l
was constructed from what amounts to
surplus parts; the antenna is a radar
antenna s t r ipped o f  i t s  o r ig ina l  so l id
sur face  (because when he  acqu i red
it  the surface was badly damaged) and
re-surfaced with a 'screen wire mesh'.
I  know, the books say you can't  expect
adequate performance from a screen
wire mesh ref lector surface at 4 GHz.
The mesh has  sur face  open ings  in  the
0.1 inch (aperture) area and he located
the mesh material by prowling around
the Stanford 150 foot aoerture radar
as t ronomy d ish  and loca t ing  some
surplus (or left  over) screening material
a f te r  they  recent ly  re -screened the
monster Stanford antenna. He has a
300 degree Kelvin noise temperature
u t i l i z ing  Hewle t t  Packard  HxTR 6102 b i -
oolar transistor device as his LNA f ront
end and he measures a C/N of 8 dB
which he terms "marginal for CATV but
f ine for my own use". The receiver is
a much-modif ied terrestr ial Bel l  micro-
wave video receiver original ly in service
in  the  4  GHz band.

Those who atlended CCOS '78 saw
and perhaps talked with a Canadian
experimenter in this f ield; Rod Wheeler
of Whitehorse in the Canadian Yukon.
Wheeler is a special case. He is em-
ployed by the Whitehorse cable tele-
vision system and by the local White-
horse  te lev is ion  ou t le t .  Bo th  the  cab le
system and the CBC outlet survive on
week old video taoes f lown in from
southern Canada. To Wheeler, being
forced to l ive on week-old-fare when
there was current fare ' in the air '  was
someth ing  o f  a  s in .  So he  se t  ou t  in  the
early summer oI 1977 to do something
about i t .  He calculated the curve re-
quired to create a 4.5 meter sol id metal
sur face  parabo l ic  and he  des igned a
feed for i t .  Then he acquired an (SCl)
LNA and a Microdyne receiver. On
July 1 of 1977 he instal led and turned
on the syslem at the off ice ol the
Whi tehorse  CATV sys tem.  Whee ler
selected that date on purpose; he knew
that (Canadian) gdvernment bureau-
cratswere at that point on a long f ive-
day hol iday and that there was no way
that they could (1) learn of his non-
l icensed terminal, and, (2) order him
to shut i t  down before the Sth ol July.
So for f ive glorious days the White-
horse cable customers (some 2,500)
had their f i rst l ive television; from (you
guessed i t)  Atlanta's 'Super-17'.  Sure
enough on July Sth the government
acted and Wheeler was told to shut
i t  down. He did, but he expected a tre-
mendous uproar from the Whitehorse
residents; which he got. Some 8,000
letters, telegrams and other revengeful
missives found their way to the Can-
adian authorit ies; who duti ful ly noted
their presence but stuck by their guns.

PRIVATE TERMINAL of Cali fornia's H.T. Howard was constructed from surplus
4.5 meler radar antenna instal lat ion; surface is screen material original ly ut i l ized
in a 150 foot aperture Stanford Radio Astronomy dish.

No satel l i te ielevision (especial ly no
U.S.  sa te l l i te  te lev is ion ! )  fo r  Whi te -
horse. Wheeler felt  he had lost a batt le
but not the war so he loaded his home-
brew 4.5 meter terminal on a trai ler
and hau led  i t  ou t  in to  the  count ry -
side to his 30 foot by 30 foot square
log  cab in  home.  Which  is  where  i t  s i t s
today, operating, bringing to his remote

and wilderness surrounded log cabin
a  rece iver - fu l l  o f  U .S.  p rogramming.
W h e e l e r  m a n a g e d  t o  p r e s s u r e  t h e
Canad ian  au thor i t ies  in to  g ran t ing  h im
a 'private experimental terminal l icense'
fo r  h is  home;  wh ich  they  even re -
luc tan t ly  re -newed th is  pas t  spr ing .
They  kept  ins is t ing  tha t  he  ' l im i t '  h is
reception to Canadian satel l i te signals
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THE WHEELER TERMINAL outside of Whitehorse in the Canadian Yukon brings
together a pair of generation-separaled cultures. The 4.5 meter satellite antenna
with a 30 loot square log cabin for a backdrop points up how technology can jump
whole generations.
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( i .e. ANIK) and he kept refusing so again,
qu ie t l y ,  he  was gran ted  ' in te r im per -
m i s s i o n ' t o  u t i l i z e  U . S .  s i g n a l s  f o r
h i s ' e x p e r i m e n t s ' .  B e c a u s e  o f  h i s
t e n a c i t y ,  a n d  t h e  r e s u l t i n g  p u b l i c i t y
w h i c h  c o v e r e d  C a n a d i a n  m e d i a  ( i n .
c lud ing  CBC coverage)  Whee ler  has
opened the door just a crack for private
t e r m i n a l s  i n  C a n a d a .  H e  a t t e n d e d
CCOS '78  la rge ly  to  run  down equ ip-
ment  and techno logy  wh ich  he  fe l t
he  needed to  be  in  a  pos i t ion  to  p rov ide
others  in  Canada w i th  the i r  own pr iva te
TVRO termina ls .  The Canad ian  au thor i -
t ies ,  aga in  very  qu ie t l y ,  have assured
W h e e l e r  t h a t  t h e y  w i l l  c o n t i n u e  t o

l icense'private/experimental terminals'
i n  t h o s e  a r e a s  w h e r e  t h e  t e r m i n a l
operator has no access to any terres-
tr ial  television. Wheeler calculates that
in  Yukon a lone th is  amounts  to  a  min i -
mum of  200-300 te rmina ls  a t  'work

camps '  and o ther  smal l  se t t lements
where  groups  o f  peop le  number ing
from 50 to perhaps a few thousand are
clustered. Most of these 'work camps'
have very old, taped on cassette, tele-
v is ion  a t  the  present  t ime bu t  when the
weather  tu rns  fou l  and the  Canad ian
bush p i lo ts  cannot  f l y  the  tapes  must
be  run  and re - run  un t i l  a ' f resh '  supp ly
can be  brought  in .  Whee ler  no tes  tha t

he has to work l ike crazy in the short
Canad ian  summer  to  ins ta l l  te rmina ls
because after October f irst or so the
who le  o f  the  Yukon area  beg ins  to
shut  down w i th  the  approach o f  w in te r .
Th is  w in te r  perhaps  15-20 'work  camps '
w i l l  h a v e  t h e i r  f i r s t ' l i v e  t e l e v i s i o n '
thanks  to  Whee ler  and h is  peop le .

Sate l l i te  serv ice  cont inues  to  g row a t
a very rapid rate. Private terminals wil l
we fee l  p lay  an  inc reas ing ly  impor tan t
part.  in this growth and in our September
issue we ' l l  be  devot ing  cons iderab le
ed i to r ia l  space to  examin ing  how a l l
o f  th is  may impact  upon the  cab le
indus t ry .

l n  recogn i t i on  o f  t he  un t i r i ng  suppo r t  g i ven  to  t he
nat ion 's  CATV operators,  and thei r  never-ending quest
fo r  advancemen t  o f  t he  CATV a r t ,  t he  COMMUNITY ANTENNA T tLEVIS ION ASSOCIA-
TION recognizes wi th-grat i tude the ef  for ts  of  the fo l lowing equipment  and serv ice sup-
plgt j  !q . thq c j rb le te lev is ion industry ,  who have been " lco iaea AssoclATt  MEMBER
S T A T U S  i n  C A T A ,  l N C .

F
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AtL, lNCC., CCAIV CCCCC0lVllVlUNlCATlONS DlV, P.0. Box 552, Lansdale, PA 19446, (Ml, 32)215-822.ZSZ\
AmeriCom Satel l i te Network, Inc., 6350 LBI Freeway, Suite 148, Dallas, IX (S4) 214-341-4502
Anixter-Pruzan, Inc., P 0. Box 88758, Tukwila Branch. Seatt le, WA. 98188 (01) 206-251.6760
Applied Data Research, Inc., Route 206 Center CN-8, Princeton, NJ 08540 (M9) 609-921-8550
Avantek, Inc , 3175 Bowers Avenue, Santa Clara, CA 95051 (M8) 408-249-0700
Belden Corp., Electronic Division, P 0. Box 1327, Richmond. lN 47374 (M3) 317-966-6661
BESI0N ELECTR0NICS, lNC , 903 South }(ansas Ave., 0lathe, KS 66061 (M9 Character cenerators) 913-764-764.1900
Bestvision Home Cinema, lnc., 5540 W. Glendale Ave., Suite C-106, Glendale, Az. 85301 (S9 Pay.Tl,  proglamming and marketing) 602-931-9157
BtONDER-T0NGUI LABORAI0RItS, 0ne Jake Brown Rd , Old Bridge. N.J 08857 (Ml, M2, M4, M5, M6, M7) 201-679-4000
BR0ADBAND tNGINtERING, lNC, I525 Cypress Dr.,  Jupiter, FL 33458 (09, replacement parts) l-800.327-6690
Budco, Incorporated, P.0. Box 4593, Tulsa, 0K 74120 (Dg Security & ldenti l icat ion devices) 918-584-l I  l5
Cable TV Supply Company, I  1505 West Jeffenon Blvd., Culver City, CA 90230 (01, 02, D3, 04, 05, D6, 07, D8, M5, M6) 2 t3-390-8002
CCS HAIFIILDi CAIV DlV., 5707 W Buckeye Rd., Phoenix, AZ. 85063 (M3) 201-272.3850
C-C0R ILECTR0li lCS, Inc., 60 Decibel Rd., State College, PA 16801 (MI, M4, M5, S1, 52, 58) 814-238-2461
Century l l l  Iectronics, lnc.. 3880 E. Eagle Drive. Anaheim, CA 92807 (Ml, M3, M4, M5, M7, M8, Sl,  52, S0 630-3714
C0LLINS COMNIERCIAL TELEC0MIVUNICATI0NS, MP-402-101, Dallas, IX 75207 (M9, Microwave) 214-690.5954
cOMfvl/scoPE c0fvlPANY, Rt. t ,  8ox 199A, Catawba, NC 28609 (M3) 704-24t.3t42
C0MIVIUNICATI0NS EQUIIY ASSOCIAIES, 651 Lincoln Center, 5401 W. Kennedy Blvd., Tampa, FL 33609 (S3) 813-877-8844
CCCCComsearch, lnc., 2936 Chain Eridge Rd., 0akton, \A22124 (S8, S9 earth station placemenl lrequency coordination) 703-281"5550
ComSoncis, Inc., P.0. Box I 106, Harrisonburg, VA 22801 (M8, M9, 58, Sg) 703-434.5965
C R C tt tCIR0NlCS, INC., P.0. Box 855, Waianae, Hl 96792 (Mg Videotape Automation Equipment) 808-668-1227
Custom Euilding Products, Inc., P.0. Box 32231, 0kla City, 0K 73132, (S9, Underground Boring Equip.) 405*495,1935
Daniels & Associates, 2930 i .  3rd Ave., Denver, Colo. 80206 (S3, 59 Brokerage) 303-321-7550
DAIJCO, l l {C., P.0. Box 861. Batesvi l le, AR 72501 (Dl, S1, 52, 58) 501*793-3816
DF Countryman Co., l82l University Ave, St. Paul. lVlN 55104 (M2, Sl, 58) 612*645-9153
Durnel l  Engineering, Inc., Hwy.4 So., Immetsburg, lowa 50536, (Mg) Zl2-852-2611
EAGLE C0M-IR0NlCS, lNC., P.0. Box 93, Phoenix, NY 13135 (M9 Pay TV Delivery Syslems & Products) 3t5-695-5406
TALES c0lvl lvl .  & ANTENNA sERV , 2904 N.w. 23rd, Oktahoma city, 0K 73107 (01,2,3,4,5,6,7,s1,2,s7,E) 405-946-3788
FANFART IELtVlSl0N, l0 Greenway Plaza, Houston, IX 77046 (S4) 713-960-8731
FARIN0N ELECIRIC, l69l Eayport,  San Carlos, CA 94070 (M9, 59) 415-592.4120
FIRGUS0N cOMlvluNlcAIl0NS cORP., P.0. Drawer 871, Henderson, TX 75652 (sl,  s2, s7, s8, s9) 214-854-2405
Gardtner Communications Corp., 2000 S. Post 0ak Rd., Suite 1490, Houston, TX 77056 (M9 Tl,Ro Packages, Sl,  52, 58) l l3-96t-734g
GILBERT tNGINEtRING C0., P.0. Box 14149, Phoenix, AZ 85063 (M7) 602-212.6871
G I t  SYLVANIA, 3046 Covington Rd., Marietta, GA 30062 (Mt, Dl) 404-993-1510
Heller-0ak comrnunications Finance corp., 105 w. Adams st, chicago, lL 60603 (s3) 312-621-7661
H0lvlt  BOX 0FFlCt, lNC., 7839 Churchi l l  Way-Suite 133, Box 63, Dailas, TX 75251 (St) 214-387-8557
HUGHES MICR0WAVE C0MMUt{lCATl0tlS PR0DUCTS, 3060 W. Lomita 8lvd., Torrance, CA 90505 (M9) 213-534-2146
Ind. Co. Cable W Inc., P.0. Box 3799, Batesvi l le, AR 72501 (Dl, Sl,  52, SEI 501-793-b872
International Microwave Corporatron, 33 River Road, Cos Cob, CT 06807, (Ml, M4) 203-661-6277
ITT SPACT C0MMUNICAIIONS, lNC.,69 Spring St.,  Ramsey, NJ 07446 (M9) 201-825-1600
l!!lollt Electtonlcs Corp., P 0. 8ox 487, Byberry Rd. & PA Turnpike, Hatboro, PA 19040, (Ml, M2, M4, M5, M6, M7, D3, D8, St, 52, 53, Sg) 215*674.4800
JERRY C0l{t{ ASS0CIATES. 1ilC.. P.0. Box 444. Chambersburg, PA 17201 (D3,04, D5, D6,07, DB} 7It-263-8258
Klungness Electronic Supply, P.0. Box 547, 107 Kent Skeet, lron Mountain, Ml 49801 (Dl, Dt, SZ, Stl 906-774-1755
LARS0N ELECTR0NICS, 3l I  S Locust St.,  Denton, IX 76201 {M9 Standby Power} 8l Z-387-0002
LRC Electronics, Inc.. 901 South Ave., Horseheads, N.Y. 14845 (M7) 607-739-3844
Magnavox CAIV Divisjon, 133 West Seneca St.,  lVlanl ius, N.Y. 13104 (Ml) 315-682-9105
MICR0WAVE ASS0CIAIIS, lNC., 10920 Ambassador Drive, Suite I  lg, Kansas City, M0 64153 (M9 Microwave Radio Ststems) 816-891.8895
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CLASSY-CAT adverl ising is handled as
a no-charge membership service ol and
by CATA, The rules are as f ol lows:

1) Any member of CATA (member-
sY$tem, Associate member, indi-
v id i la l  m6n ibgr )  qua l i f ies  fo r
CLASSY-CATadrertising space f ree
of any charge ( l imit 50 wordsl

' nqmbers per issue);
2) Member.syslcms pay regular dues

to  CATA an a  month ly  bas is ;  As-
soclate members pay a one t ime
annua l  fee ;  " lnd iv idua l "  members
pay  a  one t ime annua l  fee  o f
$25.00 per year.

3) CLASBV.CAT advertising is also
availablc to non-members at the
tol lowing rates:50 cenls per word
With a i t inimum per insert ion of

, $20fi .  A charge of $2.Q0 - 'per
insert ion ls made for bf ind-box
numbers  or  rep ly  serv ice .

4) Deadlines are the 15th of each
month  fo r  the  fo l low ing  month 's
issue.

5)  Terms fo r  non,members  , i s  lu l l
paymenl with order (no invqicing).

6) Address al l  CLASSY-CATmaterial
t o :  C L A S S Y , C A T  A d v e r l i s i n g ,
CATdt Suite 180, 4209 NW 23rd
ot|liltrfialci4+ok. 73 1 07.

OPERATIONS MANAGER-SMALL CATV
COMPANY
located in Arkansas/Ozark country.
Wi l l  be  respons ib le  fo r  opera t ions ,
main tenance,  and expans ion  to  smal l
sys tems (1150 subscr ibers ) .  Must  know
the technical asoects of CATV test
equ ipment ,  sys tem repa i r ,  and des ign
and cons t ruc t ion  or  expans ion  to  the
system. Send resume to:

V i l lage  CATV,  Inc .
Rt .6 ,  Box  80
Bentonvi l  le, Arkansas 7271 3
te l :501-855-92 '15
At ten t ion :J .F .  Gore

For Sale: Viking Weatherama with Con.
cord MTC-15 camera and spare Viking
ST-1000 Camera. Time, date, temp.,
w ind  ve l .  &  d i r . ,  re l .  humid . ,  baro ,  and
ra in  and s l ide  capab i l i t y ,  9500.00 .
Pick up at Hearne Cablevision, 205
Magnolia, Box 42'1, Hearne, Texas 77801.
PH . 713t279-5201 .

Instal lers needed. Consistent and co-
ordinated work. Excel lent ootential for
advancement. Tools and vehicle not
supp l ied .  Contac t :

Matrix Enierprises
David Norcutt Lenoir City, TN 37771
P.O. Box 219 615-986-6536

CATV Technicians
Leading MSO has immediate openings
in  i t s  l l l i no is - lowa ooera t ions  fo r :
.Manager Technicians
oChief Technicians
.System Technicians

Good sa la ry /benef  i t  package w i th
f uture growth potential.

Rep ly  in  conf  idence to :
T .R.  Jokers t
D i rec tor  o f  Eng ineer ing
.Qu incy  Cab lev is ion ,  I  nc
' t16  N.  s th  S t .
Qu incy ,  111.62301
217t222-5388
.An a f f i l i a te  o f  Cont inenta l  Cab le-
v is ion ,  Inc .

System Techs w/construction and f ire
up exper ience wanted .  New,  smal l
sys tems.  H ighes t  qua l i t y  p lan t .  Exce l -
lent ootential for self  starters. Send
resume with salary requirements to:

Matrix Enterprises
David Norcutt
P .O.  Box  219
Lenoir City, TN 37771
61 5-986-6536

Rep l ies  he ld  in  s t r i c tes t  con f  idence.

:
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MICR0DYNE C0RP0RAT|0N, P.0. Box 1527, 627 Lofshand La., Rockvi l le, IVD 20850, (M9 Satel l i te TV Recs.) 301-762-8500
Microwaye f i l ter Co., 6/43 Kinne St.,  Box 103, E. Syracuse, N.Y, 10357 (M5 Bandpass Fi l ters) 315-437-4529
MID STATE Communication, lnc., P.0. Box 203, Beech Grove, lN 46107 (ME) 317-787.9426
lvlSl IELEVISI0N, 4i88 South State St.,  Salt Lake City, UT 84107 (M9 Digital Uideo Equip.) 801-262-8475
N0RTHtRN CATV DISTRIBUI0RS, lNC., 8016 Chatham Dr., Manlius. NY 13104 (Dl) 315-682-2670
OAK INDUSTRIES lNC./CATV DlV., Crystal Lake, lL 50014 (Ml, Mg Converters, 53) 815-459-5000
PRODELIN, lNC., 1350 Duane Avenue, Santa Clara, CA 95050 (M2, M3, M7, 52) 408-244.4120
Q-BlT Corporation, P.0. Box 2208, l l lelbourne, FL 32901 (M{) 305-727-1838
RADI0 MECHANICAL STRUCTURTS, lNC,, P.0. Box t277, Xi lgore, TX 75662 (M2, M9, 52) 214*984,0555
R F SYSTEVIS, lNC., P.0. Box 428, St. Cloud, FL 32769, (M2, M6) 305-892.6111
RICHEY DEVEL0PMENT CORP., 6920 Melrose, 0klahoma City, 0K 73127 (Ml, M4, M8, 58) 405-495.3953
RMS CAW Division, 50 Antin Place, Bronx, NY 10462 (M5, M7) 212-892-1000
Sadelco, Inc.. 299 Park Avenue, Weehawken. NJ 07087 (ME) 201-866-0912
Scienti l ic Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA 30340 (Ml, M2, M4, M8, Sl,  52, 53, 58) 404-449-2000
SCIENTIFIC C0MIVUNICATI0NS, lNC., 3425 Kingsley Rd., Garland, IX 75041. (M4 Low l loise & Parametric) 214-271-3685
Showtime Entertainment. lnc.. 1211 Ave. of the Americas. New York, NY 10035 (S4) 212-575-5175
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ 85036 (M3) 602-268-8744
TERRAC0M, 9020 Balboa Ave,, San Diego, CA 92123 (M9 ttlicrowave Earth Stations) 714-278.4100
TEXSCAI{ Corp., 2446 N. Shadeland Ave., Indianapolis, lN 46219 (M8 Bandpass Fi l ters) 317-357-8781
The Associated Press, 50 Rockefeller Plaza, New York, NY 10020 (S4) 303-825-6046
Theta-Com., P.0. Box 9i28, Phoenix, AZ 85068 (Ml, M4, M5, M7, M8, Sl, 52, 53, 58, AML MICR0IIAVE) 602-944-441 I
TIMES U,IRE & CABLE C0., 358 Hall Avenue, Wallingford, CT 06492 (M3) 203-265-2361
Tocom, lnc., P.0. Box 47066, Dallas, TX 15241 (Ml, M4, M5, Converters) 214-438-7691
T0MC0 COMMUNICATI0NS, lNC., 1077 Independence Ave., Mltn. View, CA 94043 (M4, M5, M9) 415-959-3042
Toner Cable Equipment, Inc., 418 Caredean Drive, Horsham, PA 19044 (02, 03, 04, 05, D6, D7) 215-6i5-2053
Trenco Inc., P.0. Box N, 385 South 300 West, Salem, UT 84653 (S1, 52, 57, 58, 59 Consulting) 801-798-8633
Triple Crown Electronics Inc., 42 Racine Rd., Rexdale, 0ntario, Canada MgW2Z3 (M{, M8) 416-743-1481
TURNER CCOMMUNICATI0NS CORP., (WICG-IV), P.0. Box 4064, Atlanta Stadium, Atlanta, GA (S9) 404-522-7250
UNITED PRESS INTERNATIONAL, 220 East 42nd St.,  New York, NY 10017, (S9 Automated l{ews Svc.) 212-682-0400
UNI IEDSIATEST0WER&FAB.C0. ,P .0  Drawer"S" ,A l ton ,0K74331(M2,M9)918-257-4257
Varr Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (M9, Automated ladder Equipment) 712-262-5810
VIDEO DAIA SYSIEMS, 40 0ser Avenue, Hauppauge, NY I I  787 (M9) 516-231-4400
VITEK ELECTR0NICS, lNC., 200 Wood Ave., Middlesex, NJ 201-469-9400
WAVETEK lndiana, 66 N. Frrst Ave,, Beech Grove, lN 46107 (M8) 317-183-3221
WEATHERSCAN, Loop 132, Throckmorton Hwy., 0lney, IX i6374 (09, Sony Equip. Dist., M9 $leaiher Channel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX 76901 (M2, Towen) 915-655-6252/653-3363
Winegard Company, 3000 Kirkwood Street, Burl ington. lowa 52601 (M2, M3, M{, M5, M7) 319-i53-0121

llOTE: Asociates listed in bold face are Charter Members
Distributor: Manufaclurers: Seryice Firms:
Dl-Ful l  CATV equtpment l ine Ml-Ful l  CATV equipment l ine SI-CATV contracting
D2-CATV antennas M2-CATV antennas SZ-CATV conshuction
D3-CAIV cable |V3-CATV cable S3-CAMinancing
D4-CATV amplifiers M4-CAIV amplifiers S4-CATV software
DS-CATV passives MS-CATV passives S5-CATV bitling service
D6-CATV hardware M6-CATV hardware S6*CATV publishing
D7-CAIV connectors M7-CATV connectors S7-CAIV drop installation
D8-CATV test equipment M8-CATV test equipment S8-CAIV engineering

M9-0ther
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OID TASUTffiND PNTONS
From America's Oldest CATV Distributor!

ErrYERYTHING YOU NEED-ONE STO]
Antennas and pre-amps Pole line hardware
Headend equipment Cable and strand
Test equipment Drop materials
Line extenders Safety equipment
Trunk amps Tools of all kinds
Pedestals and mounts Staple guns

une Day Shipment- Help When You Neer
(since 1949!)

Call or write: DAVCO, Inc., P.O. Box 2456
Batesville, Arkansas 7 250 1
501-793-3816
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lmpressive quol i ty.  .  .  surpr is ingly low
price. Just $2695 for the most-relioble
unit ovoiloble (ot ony price!).

Ve hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post 16 yeors. Ve know whot you
need ond we l<now how to monufocture it. For
reliobiliry ond performonce.
The Veother Scon lll comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 intedoce sync. Includes Time, Temperoture, Boro-
metric Pressure, Vind Velociry, Vind Direction, plus
four cord holders. Compoct cobinet is just 3B" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.

,&4 | ^l l':
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l f f f i tTEMs, rNc
,t33 W SENECA ST., . MANL|US, N.Y. .t3.104

Phone: Toll-free, West of Mississippi: 800-448-5171
East of Mississippi: 800-448-9121
Also: 315-682-9105

l l t

Along with its proven performance and
reliability, the Magnavox MX-504 offers you
NEW five-level protection against AC shorts
and high-level transient surges...

tr Surge protecdon on all ports.
I Thermal brealrers to assure r€ltablllty

of surge amestors.
I Prlmary transformer ovedoad protecdon.
I Power supply secondary high voltage

protection.
I Flodule oycrvoltage pnotection.

Five more reasons why the Magnavox MX-5M
is the right amplifier for your new system,
rebuild, or eldension!




