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Model
CTS-22 lor 75 Ohm Antenna Input
CTS-20 for 300 Ohm Antenna Input

WINEGARD COMPANY -  3000 K rkwood S l ree t
Bur l rng lon  lowa 52601

IYy.$=u-E-GnnR

THE WINEGARD
CABLERfiATtr TV

SIGNAL SELECTOR
HELPS SWITGH

CATV PROSPEGTS
INTO

SUBSGRIBEFIS.

Winecard introduces an cxclu-

And that 's  exact ly  what i t  does.  Helps your customer
sclcct  thc s isnal  hc wants.  Cablc when he wants cable.
Antenna whln hc wants antenna.

Which mcans you gct  cxtra hclp in convcrt ing a pros-
pcct  into a subscr ibcr .  Especia l ly  a l l  those prospccts
who want thc nrany advantages of  cablc TV but  aren' t
rcady to g ivc up their  TV antennas.

Cablemate is  a lso helpfu l  in thc event of  a possib le
outagc.  So no mattcr  how infrcquent or  how br icf  the
interrupt ion,  your subscr iber kceps his temper.  And
you kcep your subscr iber.

Cablematc,  of  course,  is  not  an ordinary swi tch.  l t  has
specia l ly  designcd c i rcui t ry wi th 58db isolat ion to pre-
vent  inter fcrcnce bctwcen cable and antenna s ignals.

And bcst  of  a l l ,  evcryth ing' that  Cablcmate does,  i t  does
reasonably.  Bccause Winegard has kept  costs in l ine
and produced Cablemate at  a low pr ice.

Cablemate.  I t  even sounds helpfu l .

r l
Winegard Company o CATV Sales Dept.
30fil Kirkwood St., Burlington, Iowa 52601
Please send pr ice and order informat ion,

At ten t lon

F i rm Namc

Add rcss



50% CD II{ATCHING FUNDS

NOW AVAILABLE
FOR CADCO MODEL CEAS
EM ERGENCY ALERT SYSTEM!

W H E N  T H E  W E A T H E R  T U R N S  B A D  o r  a n y  f o r m  o f  l o c a l  e m e r g e n c y  c o n d i t i o n  e x i s t s
your  town needs more  than an  announcement  on  the  weather  channe l .  You need the
CEAS sys tem (C iv i l  Emergency  A le r t  Sys tem) .  l t  i s  con t ro l led  f rom your  loca l  CD,  po l i ce
or  f i re  s ta t ion .  l t  in te r rup ts  p rogramming on  every  channe l  s imu l taneous ly  and a le r ts  a l l
CATV v iewers  ins tan t lv .

NOW -  the  U.S.  Government ,  recogn iz ing
the  necess i ty  and need fo r  such an  a le r t ing
sys tem in  ALL CATV sys tems w i l l  pay  50%
of  the  in i t ia l  cos t  and main tenance (opera t -
ing)  cos ts  o f  a  CEAS sys tem.  U.S.  Govern-
ment  CD match ing  funds  are  ava i lab le  r igh t
now.  And usua l ly  your  town is  more  than
wi l l ing  to  pay  the  ba lance o f  the  cos t .

IMPORTANT -  the  CADCO CEAS sys tem func t ions  w i th  any  head end!  Th is  inc ludes
s t r ips ,  he t rodyne processors ,  de-mods and re -mods,  and v i r tua l l y  any  number  o f  sys tem
channe ls ,  f rom 1  to  40 !  cADCo ins ta l led  the  f i rs t  cEAS sys tem near ly  rwo years  ago .  .  .
dozens  have been ins ta l led  s ince .  We are  the  innovators  o f  th is  en t i re  concept .  CADCO
knows the  " ins"  and "ou ts"  o f  ge t t ing  CD match ing  funds  and w i l l  even he lp  you "se l l

your  c i ty "  on  p ick ing  up  the  o ther  50% o f  the  cos t  o f  the  CEAS package( " ) .  No town
shou ld  be  w i thout  a  CEAS sys tem.

(D

t;ADt;tl

Computer  g rade des ign  and components
th roughout .  Numerous  sa feguards  bu i l t  in ,
i n c l u d i n g  v i s u a l  a n d  a u r a l  w a r n i n g s  i f  a n y
por t ion  o f  the  sys tem fa i l s .  l t  cons tan t ly
checks  i t se l f  and te l l s  you  i t  i s  ready  to  per -
fo rm when needed!  A  typ ica l  1  2  channe l
a le r t  package se l l s  fo r  $3 ,000.00 .  And the
U.S.  Government  w i l l  pay  50% of  th is !  F ind
out  more  today !

* -Contac t  CADCO's  B i l l  Smi th  fo r  he lp  a t :
P .O.  Box  18904,  Ok lahoma Ci ty ,  Ok.  73118
{405)  681-5377

I

The TU People
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- I h e  (  o m m u n i t y  A n t e n n a  J e l e v i s i o n  A s s o c i -
a t i o n .  I n c .  i s  a  n o n p r o f i t  c o r p o r a t i o n  u n d c t
C  h a p t e r  I  9 .  T i t l c  I  8  o f t h e  S l a t u l c s  o f t h e  S l a r c
o f t ) k l a h o m a .  N o  p a r l  o f t h e  (  o r p o r a l e  a s s e l s
r r r  i n i , , m c  r h a l l  h c  t h c  l t , , f c r l )  r r f  r t \  m c m -
b e r s l  s u c h  a s s e t s  a n d  i n c o m c  s h a l l  b c  d c v o t e d
e x c l u s i v c l y  t o  t h e  p u r p o s c s  o f  t h c  (  o r p o r a ,
I  t o n .

(  o p y r i g h t  O  1 9 7 4  b y  t h e  (  o m m u n i t y  A n -
l c n n a  T e l e v i s i o n  A s s o c i a t i o n .  I n c .  A l l  r i g h t s
reserved. Permissi()n k) rcpr inl  anv matcr ial
o r  p o r t i o n  l h e r e o f  m u s t  b e  g i v e n  b y  C  A T A .
l n c .  p r i o r  t o  r e - p u b l i c a t i o n .
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c h a n n e l s ,  t h r e e  o f  w h i c h  a r e  1 2 0  m i l e s  p l u s !
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I
KYLE D.  MOORE,  Pres ident  o f  CATA, INC.

Recent ly ,  Ca l i fo rn ia  a t to rney  Haro ld  Far -
r o w  t o o k  t h e  g i a n t  C a l i f o r n i a  e l e c t r i c  u t i l i t y
PG & E (Pac i f  i c  Gas and E lec t r i c )  to  task  fo r
f a i l i n g  t o  m a k e  " m e a n i n g f u l  p r o g r e s s "  i n
se t t l ing  a  po le  ra te  d ispute .  PG & E,  perhaps
tak ing  the i r  c lue  f rom Genera l  Te lephone and
Pac i f i c  Be l l ,  had  announced to  po le  a t tachees
la te  in  1973 tha t  1974 ra tes  wou ld  be  95 .00
per  po le  per  year .  Far row and h is  Ca l i fo rn ia
law f  i rm responded w i th  a  la rge  ($1 ,000,000. )
l a w  s u  i t ,  a n d  t h e r e  w e r e  i m p l i c a t i o n s  o f  a
p e n d i n g  c l a s s  a c t i o n  o n  b e h a l f  o f  a l l  C a l i f o r -
n ia  CATV ooera tors .

Th is  s topped PG & E in  the i r  t racks .  PG
& E opera tes  in  48  o f  Ca l i fo rn ia 's  56  count ies .
They  go t  in to  the  CATV a t tachment  b iz  in
1953,  on  a  very  smal l  sca le .  Because 90% of
Ca l i fo rn ia  po les  are  jo in t -owned,  fewer  than
10% of  the  po les  were  PG & E w i thout  jo in t
po le  r igh ts .  So on  the  average,  theCal i fo rn ia
CATV opera tor  had to  ta lk  to  PG & E about
a t t a c h i n g  t o  e v e r y  t e n t h  p o l e  i n  h i s  p l a n t ;  t h e
res t  o f  the  t ime he  went  to  see Genera l  o r
Be l lTe lephone PG & E never  bo thered w i th
messy  de ta i l s  l i ke  " f ranch ises" ;  a t  leas t  one
Cal i fo rn ia  county  (Mar iposa)  has  never  bo th-
ered  to  ge t  in to  f  ranch is ing  and the  sys tems
opera t ing  there  ( th ree  we know o f )  run
e s s e n t i a l l y  o n  P G  &  E  p o l e s  w i t h o u t  h a v i n g
any  lega l  county  (o r  town)  ins t ruments .

Ear ly  Ca l i fo rn ia  PG & E a t tachments  were
in fo rmal ;  the  opera tor  pa id  92 .50  per  po le
per  year ,  and the  ra te  s t ruc tu re  s t i l l  se ts
fo r th  an  ex t ra  charge o f  91 .00  per  po le
w h e r e  a n  a m p l i f i e r  i s  m o u n t e d ,  a n d  9 1 . 5 0
per  anchor  a t tachment  contac ted .  PG & E
is  a lso  in  the  gas  and water  bus iness  in  some
areas .  A  la rge  percentage o f  the  to ta l  PG &
E p lan t  i s  in  ru ra l  a reas ,  where  ear ly  CATV
sys tems sprung up  l i ke  Ca l i fo rn ia  go ld  nug-
gets .

Apparent ly  no  one is  s t i l l  a round f rom the
1953 era .  Most ,  i f  no t  a l l ,  CATV opera tors  o f
tha t  per iod  have passed on ,  o r  re t i red ,  and
PG & E o f f  i c ia ls  have a  d i f  f  i cu l t  t ime t rac ing
the  h is to ry  o f  a t tachments  in  the i r  own shop.

The new breed of CATV ooerator is hav-
ing  some d i f f  i cu l t ies  w i th  the  cur ren t  c rop  o f
PG & E regu la to rs .  Most  PG & E po les

4

where  they  own them so le ly ,  a re  40  foo ters .
Wi th  the  inc reas ing  cos ts  assoc ia ted  w i th  buy-
ingand se t t ing  these po les ,  PG & E ca lcu la tes
the  annua l  CATV a t tachment  fee  shou ld  be
s o m e t h i n g  a r o u n d  $ 1 4 . 0 0 .  T h e y  b a s e  t h i s  o n
the  25  year  l i fe  o f  a  po le  averaged to  12 .5
years ,  and they  ca lcu la te  the  use-advantage
of  the  po le  fo r  CATV shou ld  be  400/o  o f  the
to ta l  ins ta l la t ion  cos t .  Le t ' s  see .

l f  4Oo/o  o f  "X"  i s  $14.00  per  year ,  t imes
12.5  years ,  then "X"  must  be  $437.50  per
po le  se t .  How long wou ld  you s tay  in  bus i -
ness  i f  you  a l lowed yourse l f  to  bu i ld  a  cab le
p lan t  on  your  own po les ,  a t  a  per -po le -
ins ta l led  cos t  o f  $437.50?

Now PG & E doesn ' t  ask  $14.00  per  po le
per  year ,  a l though they  main ta in  tha t  i f  the
quest ion  was go ing  to  be  reso lved by  prepar -
ing  a  " ra te  mak ing  case"  f  o r  p resenta t ion  to  a
government  regu la to ry  agency ,  " they  cou ld
subs tan t ia te  tha t  ra te" .  What  they  have asked
of  Ca l i fo rn ia  opera tors  i s  $5 .00  per  po le  per
yea r .

The ar i thmet ic  o f  ca lcu la t ing  the  t rue  va l -
ue  o f  a  po le  a t tachment  i s  a t  bes t  d i f f  i cu l t  to
compute .  For  example ,  a  very  h igh  per -
centage o f  a l l  PG & E po les  are  in  very  ru ra l ,
very  rugged areas .  Set t ing  a  po le  in  the  ou t -
back  count ry  has  go t  to  cos t  a  few bucks
more  than in  a  suburban easement .  PG & E
wou ld  l i ke  the  CATV indus t ry  to  over look
th is  and to  be l ieve  tha t  a t  $5 .00  per  po le  per
year  we are  ge t t ing  a  barga in .

They  ca lcu la te  we wou ld  use  400/o  o f  the
space,  o r  16  fee t  o f  a  40  foo t  po le .  However ,
to  be  exceed ing ly  fa i r ,  le t ' s  con f ine  our  space
requirements to 40olo of the useable space. A
40 foo t  po le  shou ld  p ro t rude 34  fee t  ou t  o f
the  ground.  Subt rac t  f rom 34 fee t  the  usua l
mandatory  (wors t  case)  18  foo t  c learances
and we have 16  useab le  fee t  le f t .  Now g ive  us
our  I  foo t  work ing  space and c red i t  us  w i th
the  4  foo t  separa t ion .  That  i s  5  fee t  ou t  o f
16  le f t ,  o r  3L25o/o  o f  the  to ta l  po le  space.  To
pay fo r  40% o f  the  po le ,  we need to  use  no t
less  than 6 .4  fee t  o f  i t .  A l l  o f  wh ich  is  a  l i t t le
fa r  fe tched.  Good luck  Haro ld  Far row;  a l -
though we know you have the  mat te r  we l l
i n  h a n d !

t
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CAPTIONS

What  p roduc ts  o r  innovat ions  are  needed in  CATV? Most  o f  us  have a  pe t  sug-
ges t ion  or  two we cou ld  o r  wou ld  make to  a  manufac turer ,  i f  o f fe red  the  oppor tun-
i t y .  Perhaps  your  suggest ion  wou ld  app ly  to  a  spec i f i c  un i t  you  use ( i .e .  , ,The XyZ
l ine  ex tender  hous ing  is  such a  t igh t  f  i t  i t  i s  imposs ib le  to  ge t  a t  the  power  d i rec to r
p luS. " )  o r ,  i t  dea ls  w i th  some prob lem nobody has  ye t  so lved w i th  a  commerc ia l
u n i t  o r  d e v i c e  ( i . e .  " H o w  a b o u t  a  n o i s e  l i m i t e r  t h a t  w o u l d  c l i p  l i g h t n i n g  s p i k e s  b e -
fo re  they  t r igger  the  head end processor  AGC?") .  Te l l  cATJ about  your  suggest ion .
We wi l l  p r in t  (and c red i t  you)  the  bes t  o f  each month 's  suggest ions ,  and award  you
e i ther  a  f ree  GATJ wa l l  char t  o r  an  ex tens ion  o f  your  GATJ subscr ip t ion  fo r  one
year  fo r  your  thought fu l  suggest ion .  Address  your  suggest ions  to :  Heather  penn ing-
t o n ,  C A T J , 4 2 0 9  N W  2 3 r d ,  S u i t e  1 0 6 ,  O k l a h o m a  C i t y ,  O k l a h o m a  7 3 1 0 7 ,  A t t e n t i o n :"Our  Indus t ry  Needs Depar tment " .

Most  CATV types  are  no t  aware  o f  i t ,  bu t  the  FCC cranks  ou t  a  t remendous amount  o f
paperwork  every  month-  Dur ing  the  month  o f  August  GATJ kept  the  cop ies  wh ich  we
managed to  run  down dur ing  tha t  31  day  per iod .  A t  the  end o f  the  month  we measured the
h e i g h t  o f  t h e  s t a c k  ( 1 1 . 7  i n c h e s )  a n d  t h e  w e i g h t  o f  t h e  p i l e  ( o v e r  6  p o u n d s ) .  S o m e o n e  a t
CATJ has  to  read th rough every  b i t  o f  tha t  mater ia l  jus t  to  g lean the  few i tems we deem
n e w s w o r t h y  f o r  u s e  h e r e  i n  C a b l e  C a p t i o n s  o r  i n  o u r  C a b l e  B u r e a u  C o m m u n i q u e .  T h a t ' s  a  l o t
o f  r e a d i n g  f o r  i d l e  h o u r s !

One o f  the  more-  p leasant  announcements  by  the  Commiss ion  recent ly  was da ted  Ju ly
26.  Abraham A.  Le ib ( "Abe" )has  now been appo in ted  to  head up  the  Cer t i f i ca tes  o f  Compl i -
ance D iv is ion  o f  the  Commiss ion  and Rober t  J .  Ungar  i s  now Ch ie f  o f  the  Research  D iv is ion .
Le ib  made the  FCC meet ings  c i rcu i t  in  the  summer  o f  73  a t  Bo ise ,  Spokane,and Por t land-  By
our  measure  he  has  shown rare  ded ica t ion  to  the  indus t ry ,  go ing  ou t  o f  h is  way to  ass is t  ap-
p l i c a n t s  f o r  C A C ' s  t o  u n r a v e l  t h e i r  m i s f i l i n g s .  A b e  j o i n e d  t h e  C A T V  T a l k  F o r c e  b a c k  i n
i96B wh ich  makes h im a  rea l  ve teran  in  the  indus t ry .

The fu l l  Commiss ion  is  jus t  no t  go ing  to  be  pushed or  shoved in to  mak ing  any  long te rm
commi tments  to  sa te l l i te  te lev is ion .  The PBS (Pub l ic  Broadcas t ing  Serv ice)  peop le  wanted  to
procure  an  "ear th  rece iv ing  te rmina l "  fo r  hau l ing  around the  Un i ted  Sta tes  to  conduct  tes ts
and demonst ra t ions  o f  poss ib le  fu tu re  l ink ing  o f  PBS s ta t ions  v ia  a  b i rd  in  the  sky .  PBS
pushed fo r  approva l  because an  equ ipment  supp l ie r  had o f fe red  themobi le  sys tem a t  a  sub-
s tan t ia lsav ings ,  bu t  on ly  i f  PBS moved qu ick ly .  The Commiss ion  approved the  ear th  te rmina l
p ropos i t ion ,  bu t  on ly  a f te r  warn ing  PBS tha t  in  do ing  so  i t  was  no t  pass ing  on  the  qua l i f  i ca -
t ions  o f  PBS to  have (and to  use)  an  ear th  rece iv ing  te rmina l  nor  on  the  mer i ts  o f  fu tu re  PBS
in terconnect ions  v ia  sa te l  l i te (s ) .

Ever  wonder  why MSO's  seem less  concerned w i th  nondup l ica t ion  pro tec t ion  than Ind iv i -
dua l  sys tem opera tors?  One opera tor  in  New York  S ta te  suggests  a  reason.  Non-dup gr ie f  be-
g ins  and ends  w i th  the  opera tor  on  hand a t  the  sys tem.  He is  the  one who has  to  answer  the
p h o n e  c a l l s ,  t a k e  t h e  s n i d e  r e m a r k s  a t  t h e  c o f f e e  s h o p ,  a n d  r u n  t o  t h e  h e a d - e n d  i n  t h e  m i d d l e
o f  the  n igh t  when the  swi tcher  fa lse  swi tches .  When you own and opera te ,  you  are  the  same
guy who ge ts  a l l  o f  th is  "a t ten t ion" .  When you own f rom New York  o r  A t lan ta  and opera te
in  Podunk you,  as  an  owner ,  a re  sh ie lded f rom the  day  to  day  aggrevat ions  o f  non-dup,  Are
MSO's  rea l l y  no t  concerned about  non-dup? Probab ly  no t ,  a t  top  management  leve l .  l f  you
want  an  ear fu l ,  ta lk  to  an  MSO sys tem manager  in  a  sys tem tha t  has  to  non-dup pro tec t .
These guys  sound jus t  l i ke  the  owner /opera tors  ta lk ing !

West  V i rg in ia  P lan :  what  i s  i t?  The por t ion  o f  the  CATV indus t ry  tha t  be l ieves  there
shou ld  be  no  copyr igh t  payments  fo r  c lass ica l  communi ty  an tenna sys tems may one day  e-
rec t  a  p laque to  Char l ie  O.  Er ickson o f  Dur fee 's  TV Cab le  Company o f  Parkersburg ,  West
V i rg in ia .  Er ickson proposed and imp lemented a  we l l  thought  ou t  g rass  roo ts  adver t i s ing /
awareness  campaign  dur ing  August  in  West  V i rg in ia  and Arkansas .  Here  is  how the  p lan
works .  A  ser ies  o f  adver t i sements  a re  run  in  reg iona l l y  c i rcu la ted  newspapers .  The f i rs t  ad  in
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Somehow lt Gets Here

pagation anomalies. Regular world-wide con-
ferences on the whole subject, as well  as
small ,  l i t t le understood phases of the topic,
are routinely discussed, studied, and moni-
tored, and discussed some more.

Everyone knows that VtlF and UIIF sig-
nals travel routinely from the transmitt ing
antenna towards the visual horizon ( i .e. l ine-
of-sight).  Everyone also knows that when a
VHF or UllF wave front encounters some
obstacle (such as a hi l l ,  tree, bui lding, or the
horizon i tself) that the signal 's f l ight through
the relat ively uncluttered lower atmosphere
is interrupted. Beyond that point of inter-
ruption, i f  the signal continues to be pro-
pagated, i t  is at a lower (or lesser) signal level.
I t  is, from that point on in i ts travels, subject
to signal strength variat ions which deviate
substantial ly (or a l i t t le bit)  from the fore-
casted levels.

' l 'he f irst use of the VHF and UHF region
was during World War I l .  The modest use of
these frequency ranges prior to WWII pro-
vided only a small  insight to i ts true value,
but the assumption was made prior to WWll
that VFIF signals were going to be essentially
line-of-sigbt only. This assumption was only
brief ly shaken, just prior to WWII, by an a-
mateur radio operator named Ross Hull ,  who
living in Connecticut, spent thousands of
hours monitoring VIIF transmissions over
paths that exceeded by 100-200% "l ine-of-

sight". He found, much to the skeptical anal-
ysis of scientists of that period, that routine
every day weather fronts and patterns were
certainly capable of extending useful VHF
ranges by as much as several hundred miles.

I

MECHANICS OF VHF/UHF

WAVE PROPAGATION
THP: START

One of the lesser understood mechan-
isms in CA'IV circles is the mechanism by
which VIIF ancl UIIF signals travel that un-
cer ta in  rou te  f rom t  ransmi t te  r  to  rece iver .
Unfortunately, for anyone that possesses a
re ceiver, the signal path is se ldom straigLtt t tnd
true and when the path is not direct from
transmitter to receiver, we describe the ac-
tual path as a" propogation anomdly.

If  there were no anomalies in wave pro-
pagation, there would probably be a much
lower level need for CATV services. I f  al l
transmitted waves f lew straight and true,
without deviat ion or path irregulari t ies, a
very small  computer could spit  out a VHF
and UHI; ' IV channel al location schedule
which would assure each and every major
and minor center of populat ion in the United
Sta tes  (and Canada)  i rs  representa t ive  num-

ber of local broadcast services.
Propagation anomalies are a fascinating

subject. The VHF/UIIF world is resplendent
with "hard to bel ieve i f  tr ' ,s,e", and "harder to
bel ieve because they are (certainly!) true",
examples of places where distant VHF/UHF
signals wandered for short (and sometimes
not so short) periods of t ime, far from their
originating transmitter.

There is, in fac1, a fairly large family of
research scientists who are devoting their
very l ives to the study of propagation ano-
malies. In our own sphere, a number of
crack research people associated with the
Environmental Science Services Administra-
t ion (ESS,A), operated by our National Bu-
reau of Standards, do nothing but study pro-
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During WWII, use of VHF was primari ly
associated with the new in-f l ight communica-
t ions developed for the air force, and the a-
mazing new device cal led RADAR. In the
hurry-up rush of f ighting a war, U.S. and
other pi lots found just enough frequency to
propagation anomalies to cause the super-
secret people at the Pentagon to set up a
propagation study task force. One of the
factors that bothered the people at the
Pentagon was the preaious assumption that
i f  they wanted secure communications be-
tween two fair ly close ( i .e. near proximity)
points, that by ut i l iz ing VHF frequencies,
they would avoid any chance that the encmy
might  t tu t , rb t " r r  thc  communica t ions  a t  some
distant point.

I t  was during WWII that mil i tary users of
VHF ( then 30-150 MHz)  communica t ions  un-
covered the fact that signals in this range
covered distances far greater than l ine-of-
sight on a fair ly routine basis, and that in
some parts of the world paths of up to sev-
eral thousand miles were not uncommon as
much as 10% of the t imc. ' l 'he discovery had
mixed reactions. .  -mostly unpleasant to the
security conscious mil i tary comntanders.

Immediately fol lowing WWII our own
Federal Communications Commission set a-
bout reestabl ishing a VIIIr  al locations scheme.
Going into the "war" ini t ial  provisions for
television broadcasting had establ ished a
group of 18 VHF channels, srart ing with a
channe l  1  down around 50  MI lz ,  and then
proceeding upwards through channel 6 (as
now), jumping then to present day channel
7, and proceeding upward through what are
now our CATV-secure super band channels.
The p lan  was scrapped t i< i t l i ng  channe ls  l ,
and the original 14-18 in the process) when
the tremendous potential of the VIIF range
became apparenr during the war. The FCC
recognized that the 12 VHF channels re-
maining would hardly be adequate for the
grand "everyone wil l  have television" scheme
then set forth. But not al l  of the lessons of
the wart ime discoveries sank far enough into
the  Commiss ion 's  consc ious .  Becau ie ,  the
al locations scheme, revised in the immediate
post-war period, was hardly into operation
when propagation anomaiies jumped r ight

SEPT.,  1974

up and bit  the Commission in the hind end.
This resulted in a freeze on addit ional stat ion
construction permits, which lasted into the
year  1952.  In  the  in te rven ing  years ,  p ropaga-
t ion scientists went back to the f ield to f ind
out why their paper-models did not f ly. Why,
for example, was channel 4 in New york

City raising so much havoc with off-the-air
reception around Boston and Washington,
D.C., where channel 4 stat ions were also lo-
cated? And, what could be done to el iminate
the problem, i f  anything?

WEIRD WAVES

Whether a signal in the VHF or UIIF
range is carrying television program intel l i -
gence, radio broadcasting, two-way communi-
c a t i ( ) n  d a t r ,  o r  d a t a  f o r  a  c o m m u n i c a t i o n s
system, the signal, once i t  leaves the trans-
mitt ing antenna, is on i ts own and subject to
propagation anomalies. And, what may be an
anomaly in one part of the world, wi l l  not be
an anomaly in another region. Even within
the United States, dif ferenr regions of rhe
country have dif ferent degrees of anomalies,
although for al location purposes the entire
country is considered pretty much identical.

VIIIT and UIJF signals always travel bet-
ter, further, and longer over large bodies of
water than over land. l tor this reason, trans-
mission/receiving paths that cross over the
Great Lakes, or up and down the coasts, or
along the Gulf of Mexico just natural ly pro-
pagate further. Tbis is normal, and we expect
t  h is  to  be  the  case.

No matter where we are in the world,
once a VHF or UHF signal f inds i ts way ro
the radio horizon (1) i t  is on i ts own and an
anomaly can take over. ' l 'be 

borizo,n is actu-
al ly t t t ;o-part.  The f irst horizon the signal
"sees" is the pisual hctr izon, which is the last
point at which the signal wi l l  conrinue rravel-
ing through the lower atmosphere and begin
to grdze the earth. In CATV language, this is.
roughly equivalent to rhe Grade "A" signal
contour region, give or take a few miles. Now

(1) The radio-horizon begins where visual
line-of-sight transmission leaves off, and ex-
tends to the point where useful signal levels
are no longer avai lable.
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of course the path between the transmitting
antenna and the visual horizon may have a
few anomalies of i ts own such as a , 'shadow

region" created by a hi l l ,  mountain, or tal l
bui lding. Or, the horizon for visual l ine-of-
sight transmission may be artilicially sbort-
ened referenced to a smooth earth sDhere
because a  ta l l  obs t ruc t ion  such as  a  moun-
tain, or hi l l ,  jumps up along the path and pre-
vents the transmission wave from travel ing
a l l  the  way ro  rhe  ca lcu la re . l  l i ne-o f -s igh i
horizon point.

Seemingly, based upon theory and straight
l ines and tower heights above average terrain,
once we got beyond the visual l ine-of-sight,
we would be in deep trouble. I ;ortunately,
this is not quite true.

Whi le  V I IF  and UI IF  s igna ls  do  t rave l  in
what is essential ly a straight l ine ( i .e. radiat-
ing from the transmitt ing antenna onward
unti l  they bump into something sol id), they
also have the faci l i ty to bend just a tad dur-
ing their travels. In fact, they start bending
the minute they leavc the transmitt ing an-
tenna. In actual i ty, they are constantly bcing
bent just a fract ion of a l i t t le bit  as they
travel through the lower atmosphere because
of something cal led the rclrt tct ion index.

In  a  near  per fec t  vacuum,  the  V l lF /UI IF
waves would encounter l i t t le, i f  any, resis-
tance ( i .e. fr ict ion) to their passage. In a
sense, you would shoot a signal into the
vacuum at one end of the arena and i t  would
pop out the opposite end of the vacuum,
having traveled straight and true along the
way.

The lower atmosphere is sometbing otber
than a aacu'um. ' lhe air i tself  creates a drag
on the passage of the wave front (signals),

and when the air has moisture (any moisture)
in i t ,  the drag forces increase. I t  is this drag,
enhanced by moisture (and other factors we
shall  discuss) which creates a refract iue index

lbr tbe lower atmosphere. ' fhe refract ive in-
dex is merely a convenient tool for measur-
ing the amo unt of drag on the passage of the
wave front, as things like percentage-of-
moisture content vary within the lower at-
mosphere.

Because of this drag, something cal led the
radio borizon is created. When the transmit-
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ted wave front reaches the visual line-of-sight
point, i t  is already dragging as i t  were. This
drag is causing the wave front to travel at
something less than a true straight trajectory.
In fact, i t  is travel ing with a sl ight l ist.  ' l 'he

drag on the upper port ion of the wavefront
( i .e. that port ion furthest above the ground
below) can be said to be lesser than the drag
created by the sl ightly denser air down lower,
closer to the ground. This causes, we bel icve ,
the upper (highest above ground) port ion to
travel just sl igbtly abead of the lower (closer
to the ground) port ion of the wavefront. In
a sense, the wave is constantly ftying to tip
over ,  w i th  the  top  our  in  f ron t  (minu te ly )
of the bottom. fhis is the drag factor which
ends up bending the wavefront ever so sl ight-
ly as i t  travels onward and onward.

1'his drag or refract ion process startcd
way back at the transmitt ing antenna, and i t
continucs beyond the visual or l ine<rf-sight
horizon. ' Ihe zone crcated by ' l 'V srarions
which we normally rcfer to as thc Grade "B"

region ( i .e. that area that extcnds from the
end of the Grade "A" to the outer extreme
of the ( lrade "B" region, thc contour i tself)
is the radio-horizon area. Within the radio-

horizon zone, the signals are arr iving purely
on "drag-power" created by the refract ion
process within the lower atmospherc. I le-
cause the refract ive proccss is total ly depen-
dent upon the condit ion of the lower atmos-
phere (moisture content, temperature , etc.)
the extent of the "drag" creatcd changcs
daily (and hourly, and by the minute) as the
state of the lower atmosphere changes.

Thus, there are days (and hours and min-
utes) when the refractive index is bigb, and
the radio-horizon signal is reldtiaely bigb in
level. There are days (and hours and minutes)
when the refract ive index is /otr,  and the
radio-horizon signal leael is correspottdingly
/o'u. ' lhese change s in the refract ive index are
a major contr ibutory factor for fading ex-
perienced on received signals.

Because the drag or bending process is
in i t ia ted  very  c lose  to  the  t ransmi t t ing  an ten-
na, and continues to extend beyond the vis-
ual horizon, there is every reason to assume
that i t  continues indefinitely beyond the
horizon; and in fact i t  does. There is nothing

CATJ for



V I S U A L  H O R I Z O N
( G R A D E  " A " C O N T O U R )

\  ru rcn t rve  ANoNTALY
(SHADOW BEHIND HILL)

magic about thc outcr ct lgc of the radio-
horizon "r ing" of coverage, nor is i t  a sharp-
ly defincd sudclen cut-off point wherc the
signrr ls sar./r/ci t l .y distrp1teor from vicw (pardon
thc pun). I{ather, the ( lr t t t lc " l}" cottour is
sint l t ly d ni l t I l )ctnLtt i( : t l  ctr lcult t ion of lverage
signl l  strength, und r,vhen a stat ion clraws a
contour  l ine  ovcr  sonrc  p rcc isc  po in t  anc l  says
tl .)Ltt  l ,oint is t l tc e xtremc ct lgc ( l iounclary) of
the ( iraclc " lJ" cor-rtour, i t  is in f 'act stt t ing
tha t  "b lscd  upon ca lcu la t ion  and con)put : r -
t ion, t l . t tL l toirt t  sl totr l t l  ht:  thc locotioz rvhere
thc avera.ge reccivcd signal lcvcl shal l  be r ight
at the signal levcl prcscribcd by thc lr( l( l  for
n r in in rum scrv ice  lcvc ls  fo r  ( i rac le  "B"  cover -
agc"  (2 ) .

l l  i t t  Jirct the rr-rap loc:rt ion l i rr  thc et lgc of
thc ( irade "lJ" contour covcra.gc is l l tc loctr
/ ir .rrr rvhcre i t  real ly fal ls, rvhrt happcns a
mi le ,  two nr i l cs ,  o r  tcn  mi lcs  bcyonc l  tha t
po in t  ( i . c .  fu r thcr  ou t  f ro rn  thc  t ransmi t tc r )?
' l 'hc sxmc thing t l-rrt  happcns (:rncl was
happcn ing)  l  n r i l c ,  two mi lcs ,  o r  ten  mi les
closcr to the transmittcr. ' l 'he sign:r l  ckrscr to
thc transmitter wes sinrpl l '  on t l . te t tLt(t 'Llg.. ,  i r
l i t t lc slrolgr:r ' rvi th each rr i le one rnovcrl  clos-
er to the transnti t ter, anrl  thc signir l  furthcr
o t r t  s in rp lv  l ieconres  a  l i t t le  uc t l<cr  (on  the
ave rage ) rvi th cach passing mile .

Al l  of this is prett l '  stantlarcl.  ' l 'here are
reams of data rvhich the tclcvision broacl-
casting industry, ( lA'fV, :rncl other users of
the VFIF a.ncl UIIIr  spcctrum have createcl to
give us plcnty of rarv clata from "vl-r ich we can
itaerttge ourselves r ight into an anomalv situa-
t ion ,  qu i tc  fas r .
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W I I I I N  A N  A N O M A I . Y ?

(irade "A" contours (the rough equivzrlent
to visual l inc<rf-sight) are prerry hard to
utontl izc. I t  is a pretty ho-hum type of com-
putation that srarrs with the hcight of the
tr:rnsmitt ing antenna ancl some clementary
mathematics to dcrive how far away the sig-
nal wi l l  "see" rvhcn i t  lctves thc transmitt ing
antenna, bcfore i t  runs into the predicted
location of thc horizon- As notct l  previously,
we can havc  anor -na l i cs  w i t l . t i t t  the  Grade "A"

rcgion, but thcy tcnd to be ttLtgotiut:  Ltt)o?nLt-
/ ir : .s createt l  by tcrr:r in <lr man-rl lclc obstruc-
t ions .

l jven a.ssunring thc prcscnce of no ob-
s t ruc t ions  l long  the  [ )a rh  w i th in  the  Grade
"13" coveragc region, the computation of the
projectcci sigr-ral levels wil l  bcgin to sbow tno-
rarl l r : .s substantial cnough to give the ( lA' l 'V
systcm bui lder sorne f i ts. lJcc:ruse sutldenly,
as wc movc out of the visual horizon region
where rvc alrv:rys rcceivc some dircct, non-
anomaly signal levcl in the Gradc "13" rcgion,
-LL)( Ltt'( coililtii l,g oil Lt lotDt ol dil dttotnLtl.y t()
p roduce  s i gna l .  7 ' l r r r l , t t t 0 rn t l y  i s ,  0 l '  t : ou r sc ,
t l . tc  reJr t rct iuL:  i r tdt : . .  oJ tbc lozD.r  dt . t l tos l rhcre.

As ' "vc pntceed outwarcl  lnc l  t inrvard be-

vond the ( i radc " l l "  
region,  ancl  leavc the so-

cal lcd radio l inc-of-s ight  d ist r ic t ,  our anome-
l ies increase.  l ior  every mi le rve t rave I ,  wc : r re
subjcct ing the s ignal  that  has t ravcled some
t l is tance bevond t l ' re l israr l  l ine<rf-s ight  to a
Ltigl.tcr uutl l.tigl.tcr perct:nttrgc oJ total pdtl.t
trLrDeleLl 'Lt;it.l.tirt on trno tntl.y :oirr:. If visual
l ine<rf-s ight  (near-s i r l i lar  to ( l rat le "A")  

is
44 mi lcs,  by the t imc we reach 88 rn i les,  we

G R A D E  " B "

R A D I O  H O R I Z O N
R E G I O N

TROPOSPH E R IC
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have traveled 5Oo/o of our total path length in
a zone that was 1OO% anomaly dominated.
When we reach 132 mi les  (44x3) ,66 .660/oo f

our total path length was within an anomaly
dominated or inf luenced region.

Once we are inside of an anomaly path
region, i t  becomes convenient to begin think-
ing about positiue and negtttiae anomalies. A
posit ive anomaly enhances the received sig-
nal, whi le a negative anomaly degrades the
received signal.

But enhances ttboae wbttt  level? And de-
gr'a,'J,es helow what level?

Usually, the reference level is the average
lcvel we have measured, or the projected level
that lras been compute,/,  such as the "com-

puter survcys" prepared by one of the sev-
eral ( lA' l 'V antenna manufacturers.

So in actual practice , wben ttn t tnomtt lyl
Whenever the bcst est imates and computa-
t ions show one number, and thc ttctudl signal
leve I is something else.

WONDI IOUS ANOMAI , I I iS

I iarly in this report we mcntionecl that
s()me very strangc, not entirely unclerstood
anornal ies have bccn reportcd through the

years. Many more werc reported, as a €lroup,
in the carly clays of television, than in more
recent years. Some would attr ibute this to
"mis taken reccpt ion  ident i f i ca t ion" ,  wh i le
others would suggest that as thc number of
stat ions using the various channels and fre-
quencies have increased, the opportunit ies
to observe anomalics have diminished. ( ' l 'here

is one factor that runs true for virtual ly al l
anomalies: they are not usually tcrr ibly
strong. So, i f  you have a local channel 2 sig-
nal in your region, i t  becomes dif f icult ,  i f
not impossible, to identi fy an anomaly sig-
ir l  over, through, or around the lot:al signal.)

I f  this is true, then al l  that one would
have to do to dig into the world of wondrous
anomalies is to haul some sensit ive re ceiving
equipment to some remote spot on the globe
(where there are no local, strong VHF and
UHF transmitters) and wait for the anomalies
to occur. Unfortunately, f inding spots l ike
this is becoming more and more dif f icult  for
scientists who study anomalies with greater
and greater intensity each and every year.
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One of the favorite stories of the 50's
involved early pioneer KLE,E-TV, today
KPRC-TV, operating on channel 2 from
Houston, Texas. KLEE began operation on

January \,  1.949 and was one of the earl ier
occupants of the channel in the United
Sta tes .  Dur ing  the  ear ly  and mid  195O's ,  a
number of Bri t ish television viewers in and
around London, E,ngland reported seeing
programming, test patterns, and cal l  sl ides on
their television receivers which they identi-
f ied as KLEFIjIV. Now the English television
standards are dif ferent than those uti l ized
here. l ior one thing, they have no frequency
assignment that coincides direct ly with our
channel 2. For another thing, they have
polari ty reversal of their television modula-
t ion, and what is white here becomcs black
there , and so on. Sti l l ,  a number of indepen-
dent, non-aff i l iated viewers did see .sorzc-
t l . t i r ts. And herc is the corker. Al l  of the
rcportcd recepti()n occurred well  uJter May
195o rvhen the  s ta t ion  had been so ld ,  and the

cal l  lcttcrs changed to the present KPRC-'fV!
In effcct, y '  the signals seen u)ere KLLE 

' l 'V,

they had been travel ing somcplace for up to

six years between the t ime they left  the trans-
mitter and were picked up in England.
Cbalk one up lor mysterious anomaly!

Serious students of anomalies tend to
write off the KL,EE incident as something
other than a wayward signal that traveled for
nearly six years before coming "back tcr
earth". Others are not so easi ly writ ten off,
and are in fact part of the anomaly textbook
of  the  70 's .

Anomalies are not all that mysterious.
In fact, the greatest port ion of those reported
and authenticated are understood, i f  not
ful ly understood. There are four primary
propagation modes via which anomalies can
occur. Within the forms of propagation
anomaly we know about, and of which we

at least have a basic grasp or understanding,
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virtual ly every report of anomalous reception
can be catalogued.

( l )  Sporad ic 'E  Sk ip ,  Not  a l l  re f rac t ion
takes place in thc lower atmospherc. ' l 'he

layers above the lower atmosphere are known
(in order of ascension atrove the lower atmos-
phere) as the stratosphere, and the iono-
sphere. Within the ionospherc there e xists
three dist inct layers or regions which have
marl<edly dif fcrcnt inf luences upon broadcast
signals wl.r ich may wish to pass through them.
' l-he lowest ionospheric layer is cal led the
"D" layer, and i t  has virtual ly no known ef-
fec tsuponVl lF  o r  UI I I i  waves . ' l ' hey  tend to
pass through the "D" layer as i f  i t  were not
evcn there. Above the "I)" layer is the "E"

layer, which at an averal le height of 50-7t)
miles, does on occasion do some funny things
to VIIF- signals. Above thc "8" layer is the
"F" laycr, which has been known in ccrtain
years to have some intercst ing effects on VFIF-
signals, especial ly those in the lower port ion
of the VHF spectrum (say 30-71) MIJz).

For our ionospheric discussion here, we
wil l  l imit ourselves to the "E" layer, since ir
is the one which is most l ikely to cause
anomalies to VIIF signal transmission. The
"8" layer has dif ferent characterist ics in dif-
ferent regions of the earth. For example,
in equatorial regions, i t  has an almost dai ly
almost predictable ability to refract VHF sig-
nals back to earth at some distant point. I t  is
not at al l  unusual in regions near the Equator
for signals at 50-60-70 MFIz to be received via
"E" layer refract ion at distances of 500/1000
or  1500 mi les .

SEPT. ,  1974

This is also true in regions other than
near the Equator, although i t  is not as com-
mon an occurence. For examplc, well  north
of the Fi,quator and over the Malaysian Penin-
sula in the Pacif ic, there are certain paths
such as Korea to Viet Nom wherc signals in
thc 5O to 1O0 MI Iz rcgion propagatc over dis-
tanccs  o f  up  to  2 ,5 (X)  mi lcs  a lmost  da i l y ,  fo r
hours  on  end.  An AFRl 'S  (A i r  lo rcc  Rad io
'I 'elevision Service) television stat ion located
in Korea had regular viewers in the batt le-
f ie lds of Vict Nam during the recent skirmish
therc ,  and U.S.  t roops  s ta t ioned in  Korea
regularly l istened in (and some say part ici-
pated in) "f i re f ights" in Viet Nam on VIJI i
air-to-ground frequencies whicl-r were sup-
posedly "secure" beyond their local ized
l ine-of-sight transmission paths.

l f  the United States hatl  happened to be
s imi la r ly  loca ted  on  the  g lobe ,  our  V l l l i  te le -
vision al locations scheme probably never
would have been placed on VIIIr  at al l ,  be-
cause stat ions in Chicago would have torn the
devi l  out of stat ions in San Francisco day in
and day  ou t !

So fortunately for our general scheme of
al locations, the region of the world encom-
passed b1  t  he  Nor th  Anrcr ican  cont inenr  i s
,?ot subject to tbis kind of anomalous "E"

layer propagation. However, we are not en-
tirely free from the effects of the "F)" layer,
not by any means.

In the North American region, we have
something called Sporadic-E Skip, whrcll
simply means that on an infrcquenl, bere and
tbere basis, we do have anomalous "Ir" pro-

I
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pagation. Unlike the predictable (and there
fore not entirely anomalous) "E" layer pro-
pagation that occurs over the equatorial
regions and the (for example) Malayasian
Peninsula, our lrtrm of "E" layer propzgation
is about as predictable as earthquakes. And
probably less so.

But in spite of i ts " infrequent, here and
there"habits, i t  does have a format. For ex-
anrple, we know that i t  occurs most olten
between Apr i l  15 th  and September  1s t ,  a l -
thougl.r i t  can occur (and probably has) vir-
tual ly anytime in the year. We also know that
dur ing  the  14  week "summer  season" ,  i t  w i l l
occur from any given earth-locked vantage
point from 2-4o/o of the total t ime. We also
know tha t  i t  w i l l  occur  most  o f ten  be tween
B AM and 2 l ' �M, and 5 PM and 9 PM local

t imc. Uut again i t  can, and has occured at any

t lme.

(2)  ' l ' l . ta 
Co mnt iss ion , lc l ines ( ] rat le "A" 

at td
" 

li" couarttgc Lcaals us J'ollows'
At  5O' I t  o l  t l . te receia iug loL:at ior ts lor  ( t r t

least) 5O'I' oJ tl.te Lime, siguul leaels sbttl.l be

ntcusured dt  (or  gredter  t l . t t tn)  tbe Jol lowing:

Grade "A" Grade "B"

( lhanncls 2-6 17OO microvol ts I50 microvol ts
Channels 7-l 3 9OO rnicrovolts 160 microvolts
Channels 14-83 J5O mirrovol ts 110 microvol ts

' l 'L tcse 
ret td ings Lrre J 'or  medsurements

mdde ot l  t t  75 oLtm dipol .e autenna, 30 leet  a-

boue  g round .

We know more about Sporadic-E here
in North America than perhaps most other
propagation anomalies. I t  has been studied
time and t ime again. ISut even with a// that
we do know, we st i l l  r /o not know whzt
causes i t  to occur ( i .e. why i t  suddenly pops
up), or exactly what i t  is that is happening
within the rari f ied "F)" layer to n.rake i t  sud-
denly take on a very high refract ive index,
an index that is suff iciently high to ref lect
back to earth VIII .-  signals over distances of
typ ica l l y  50O-1  500 mi les ,  bu t  on  occas ion  as
much as 3,00O miles and further.

l3y observation, we know that wben i t
forms, approximatcly 50% of the t ime i t  wi l l
rcfract back to earth signals on frequencics
up to l lpproximately 50-60 MHz, which in-
clude s tclcvision channcl 2. We also know, by
observation, that higher frequencies (such as

channe ls  3 ,  + ,  5 ,6 ,  and the  FM band)  a re

progrcssively less frecluently refracted irs the
frequency increascs. Perhaps onLy 5t/o ol tbe
time that tbera is Sportt l ic- l i  does the "L,"

layer effect frequencies as high as 100 MHz
over the North American reqion. In fact, i t

1 0 0 9  m i l e  S p o r a d i c - E  S i g n a l ,  n o t i c e  g h o s t i n g  f r o m
m u l t i p a t h  r e f  l e c t i o n s .

1 2

2 7 5  m i l e  T r o p o s p h e r i c  B e n d i n g  S i g n a l ,  n o t i c e  l o w -
e r  a d j a c e n t  a u r a l  b e a t  i n  v i d e o .
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has been observed as high in frequency as
high band channels 7-13, perhaps as few as
fi f teen t imes in a t ime span, that began in the
late 1940's and runs through the present.

' lhis 
is not true in other regions of the

world where Sporadic-E is known to occur.
In the Austral ian region for example, Spora-
dic-E type reception at frequencies in our
high band TV channels is quite common, oc-
curing perhaps dozens of t imes each year.

Sporadic-E reception is therefore very
frequency and location sensit ive. I t  always
dppedrs ( i .e. is observed) f irst at lower fre-
quencics, and then as the rcfract ive index
bu i lds  up  w i th in  the  "E"  layer  ( i .e .  inc reases

in density) the higher and higher frequencies
(channels) are propagared via the "E" layer.
fhe cri t ical nature of the "8" layer refrac-
t ive index is such that the maximum useable

frequency (a term that describes the highest
frequency being propagated via the anomaly)
may fal l  within a TV channel. That is, you
may have oideo reception from a distant
stat ion on channel 2, but the aural carr ier
frequency, which is higher in frequency
(55.25  v isua l  vs .  59 .75  A i l I I z  aura l ) .  w i l l  no t
propLtgate. 'l'he 

cut-off may be so sharp and
so well  defined, that your video reception is
strong and snowfree, but there is not even the
faintest hint of an audio signal. 'l'ltis 

is ttte
u I ti mdt e ba nd pass filt er !

3l

s

n

n

27

25

24

23

22

21

20

1 9

l 8

1 7

1 6

1 4

l 3

1 2

t l

t 0

9

a

7

6

5

3

2

1

0

p 3 * : 1 3 : E E i
char t  dep ic ts  number  o f  days  per  month  in  recent  year  sporad ic  E  sk ip  was observed a t  channe l  2  o r  h igher
over  Nor th  Amer ican req ion  (so l id  l ines) ;  dashed l ines  fepresent  number  o f  days  w i lh  per iod  tha t  E  sk ip  was
noted  ar  100 [4Hz or  h igher  fo r  same per iod .  (Sourc€ :  VUD)
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(2) Tropospberic Bending: Gett ing back

down to earth now, recal l  that the refract ive
index within the lower atmosphere f luctuates
as a function of something cal led density.
' I 'he density is in turn determined by the per-

centage of moisture in the air ( the common
humidity factor),  and this in turn relates to
t h e  t c m p e r a t u r e  o f  t h e  a i r .

When the reJractiae index is bigb, thede'
g ree  r l f  s igna l  bend ing  l t i t ' r t ' . . t s t ' s  in to  r  posr t iuc

anomaly situation. That is, the signal strength
at some point beyond the visual horizon
(rvl-rether within the radio-horizon area or
beyond)  i s  h igher  than normal .

When the index over your region bui lds

up, signal strengths from stat ions within the
geographic zonc that the bui ld up occurs in
are stronger than "normal". In effect, the
beyond-the-horizon signals simply get strong-
er because the bending within the lower at-
mosphere be comes more eff icient. More and
more of the signal that normally escapes
through the lower atmosphcre and into t l ' re
stratosphere is held doztrt  cl<tse to the earth
for distances beyond the visual (or radio)
l ine-of-sight regions.

'l'l.tasc reliactiae i'ndcx incraases in Licn-
sity can occur oaer acry largc areas. ' l 'hey
tencl to form where t l-re air is .srable , and the
flow of moisture is either good into the re-

gion, or thc moisture is already present. 
' l 'he

latter is the case over large bodies of watcr,

such as the Gulf of Mexico, where evapora-
t ion  is  cons tan t  l y  d rawing  mois tu re  uP

through the lower atmosphere whenever the

sun's ravs are avai lable.

On the other hand, this type of anomaly

very seldom forms over very dry regions, or

over rugged ( i .e. mountainous) terrain where

vert ical,  or near vert ical,  updrafts (or down-

drafts) along mountain slopes keep the air in

a constant state of motion.
This type of anomaly occurs quite close

to the earth's surface, and unl ike the "8"

layer where the refract ion takes place 50-70
miles above ground, i t  happens r ight aLong

tbe ground, or just above i t ,  with tropo-

spheric bending. One of the nearby regions

where it is an dlmost consttttlt tltittg is along

the northern shore of the Yucatan Peninsula

in Mexico. -Ihere an almost continuous ( i t

has been measured as B0-85% consistent)
high refract ive index maintains VHF signal

propagation from locations such as Vera Cruz

east along the edge of the Gulf and the Penin-

sula to locations such as Ciudacl del Carmen

and Campeche, making possible VIIF 
' l 'V

reccpt ion  over  d is tances  o f  350-50O mi lcs ,
80-85% of  thc  t ime.

' l 'his, 
I ike the Fiquatorial-E skip, is prctt .y

dttrned prt:tlicttrble, and it begins t<t f all out

of the anomaly class. But, further north along

the Gulf Coast from 'fexas on around tct

l . ' lor ida, we have a "Malaysian" type of si tua-

t ion where tropospheric bencl ing occurs very

l iequautly but hardly constantly, so, that

systems constructed there becomc quite ac-

customed to 200-300 and 400 mile co-chan-

nel problcms.
Over land tropospheric bending becomcs

less frequent, although therc are certain

types of weather situations which can cre-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
l l

I 2 5 0  m i l e  c h a n n e l  3 4  T r o p o s p h e r i c  D u c t i n g  S i g n a l
( r e c e i v e d  i n  O k l a h o m a  C i t y ) .
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7 8 5  m i l e  M e t e o r  " B u r s t "  S i g n a l  r e c e i v e d  i n  O k l a -
h o m a  f r o m  D a y t o n ,  o h i o .

CATJ for



PU L Ls our, r rl"J"tt""T r""T?'^ili:.
- ) ' -  r  \

/ ' - \  )  )  )  )  .
\ \  )  - /  /  J  J  /  r
\  . )  - ; - ' -  ,our r r r ( ,  )

\  
' . / .  

ASWAVE FRI

\  R E F R A C T T O N  r v r E D r U M .  C R E A T T N G

\  
T E N D T N G  B E Y O N D  H o R r z o N

ate havoc for days on end. General ly, the
warmer, moisture laden months are the worst
for co-channel created by tropospheric bend-
ing. And, the early morning hours (up to 9
or 1O AM local t ime) are the worst of the
wors t .

Recall  that Sporadic-E, skip involvcs a
mechanism where the transmittecl wave tra-
vels through the visual zone, rhe radio-hori-
zon zone, and penetrates into and through
the troposphere and stratosphere unti l  i t  en-
countcrs a dense area witL)iu t l . te "L" layer
some 5O-7O miles above the earth, whercupor.r
i ts cl irect ion of f l ight (path) is changed to
re-enter the stratosphere, the tropospherc,
and the lower atmospl-rerc. In-betwecn the
point wl 'rere i t  l .cft  t l te lower atmosphere on
thc transmittcr end of the path, and wherc
lt  rc cnt.ercd the lower atmosphere on the re-
cciving side of thc path, is a substantial
region or zonc where the signal was not re-
ccivecl,  a so-cal lcd sl<i1-r zone. l t  was (way)
ovcr  I read w i t  h in  r  l r r r  reg ion .

' l ' h is  i s  no t  t rue  w i th  t ropospher ic  bend-
ing. ' l 'he high refract ive inclex that started
wi th in  the  pr imary  v isua l  and rad io -hor izon
zones of the transmitter kept the signal c/osc
I t t  t  [ ;  11y1f i ' s  surJ , tc t '  fo r  i t s  cn t i rc  journe l
from transmitter to your receiving location.
Any  po in t  a long tha t  pa th ,  no t  shadowed by
some (relat ively speaking) small  or big ob-
struct ion, would also be able to receivc the
tropospheric bencl ing propagated signal.

In effect, topospl.)eric bcnding tdtt  bc
likened to d drdmdtir: incretrsr: in tLte trtrns
mitt ing antei lna Lteiglst,  during the period
that i t  occurs. IJ 'yot could reach down from
above and l i l t  the transmitt ing antenna 1,000,
2,000, or 3,O00 feet higher above the earth
than i t  normally rests, you would of course
increase the visual l ine-of-sight and the radio-
horizon zone (distances). Flvery point within
the "new expanded tal le r tower zones" would
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receive increased signal strengths from the
new instal lat ion.

(3) Troposplteric Dttct ing, 1'ropospheric
bending occurs pretty much nation wide, al-
though i t  cannot. Iorm f<tr very great dis-
tances where intervening obstacles (such as
mountains) get in the way of the signal f l ight
between the transmitter and the receiver. I t
tvpical ly occurs within the f irst 1 ,(XX) feet of
lower atmosphere abovc ground, and i f  an
obstacle suddenly protrudes above average
terrain, Lt igLtcr t l tan t. l . te leaelat which the re-
fract ion is taking place, the "bcntl ing" signal
is stopped in i ts tracks by the obstacle.

' l 'hat 
is not necessari ly truc with another

f<rrnr of propagation anomaly ca.l led trcpo-
sltberic ducting. l)uct ing, as i t  is abbreviatcd
by  prop lga t  ion  typq .s ,  l ras  s , rn ie  o f  r l rc  pccu l -
iar i t ies of both Sporacl ic- l , i  skip and bending.
I t  occurs  w i th in  the  lower  a tmospherc ,  a l -
though i t  may typical ly be somcwhat higher
above the carth ( in i ts transmission f l ight
from transmitter to rcceiver) than bcncl ing.
It  frccluently has a "dcacl zonc" along irs
path where therc is no signal reccprion akin
to Sporadic-l i .

Our discussion of be nding has rclatecl the
bending or signal-cxtension (beyond the nor-
n-ral rangc) ro an increose in tl.te rclTd(:tiue in
Jr.\  t 'dtrS(J primari l .y l t .y ryrt ist urr ct)t t lcnl in
the lower atmosphere . Certainly this is a pri-
mary contr ibutor to bending, although otl-rer
lower atmosphere anomalics can contr ibute
as well .

One o f  these is  tempera ture . ' l ' empera-
ture normally descends with alt i tude, and i t
does so on a pretty progressive and even ratc.
For every increase in height above ground
under  "normal  cond i t ions" ,  there  is  approx i -
mately 20 Centigrade drop per 500 feet of
alt i tude above ground. However as air masses
move over land, and more part icularly where
they meet ( i .e. a cold air mass and a warm air

I
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mass), there is often a sudden change in this

standard dtmosphere condit ion. 
' l 'he drop in

temperature may be according to the stan-
dard for a few thousand feet, and then either
r isc sharpl.y (as when a warm air mass over-

runs a colder air mass), or i t  may drop sud-
denly (as when a colder body of air overruns a
warmer body of air).  When this happens, a
sharp boundary between the two dif fering
air temperaturc masse s is del ineated, and the
apparcnt refract ive index changes sharply ar
t b i s  p o i . n t .

. 5 0 5 1 0 1 5 4
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Norrnt t !  Icmp(rdt t t rc droSt pcr  r isc i ' t t  o l l i t . r rdc

is s l town i t t  sol iL l  l i t tc .  IJr t t l icn l inc s l . , r tws

meLlsurcd ztLtr idt t ( (  tut t lcr  ut t td i l  i t t t ts  l l t t t

supl t r t r tc t l  I . ropospl tcr iL:  L luct i t tg l tc lwt :L: t t

t r l idwcsl  dnd cLts l .cr t t  U.S.4.  Nolr :  
"dt tg 

lcg" t t t .

8OO Jt :c l  Lt tL l  . l2OO Jcct ,  prr t l t tb ly c lcoat i r t r rs

J'rtr duct.ing.

I f  this occurs at an elevation of 2,000-
6,000 feet above ground, and i t  occurs over a
large ( long) area, such as Kansas to Pennsyl-

vania, a phenomenon called a duct forms.

That duct isthe delineation line where the air
masses  o f  sharp ly  cont ras t ing  lempera tures
met, and the refract ive index r ises so high a-
long that l ine that VHF and UHF signals are
literally trapped by the line iust as il'tbey
were inside a piece oJ zaaaeguide.

Usually, an air mass temperature change
also includes a sharp change in the water va-
por content, al l  along that l ine, since water

vapor content (percentage) is a function of
temperature (remember dew point?). l -hus,
the combined forces of a sharp temperature
change, plus a dramatic change in the normal
water vapor content level,  interact to produce
supcr relroct ion.

One of the more interesting fcatures or

charactcrist ics of ducting is that i t  is usually
rcversc-frequency sensit ive . 

' l 'hat is, whereas
Sporadic-l i  is cffccted on thc lower frequen-
cies (channels) f i rst,  and then f ' the intensiry
of the refract ive index is suff icient, i t  bui lds
higher in frcque ncy; ducting works esscntial ly
in reverse.

Ducts . l /c frcqucncy sensit ive. 
' l 'hcy can

ol.most be visual izccl as waveguidc stretching
frorn near the tr:rnsmitter to near the reccivcr.

cap tur ing  w i th in  thc i r  boundar ics ,  o r  pcr i -
mctc rs ,  those s igna ls  wh ich  happcn to  " l ine

u1-r" with the path from transnrit tcr-to-duct-
rcccivcr. 'l'hey may only bc d lew lect. irt
l teigLtt,  and i t  is the hcight nrcasureme nt
wh ich  c lc tc rmine  s  the  i r  f rcqucncy  l im i ts .
When they  are  typ ica l l y  "shor t  in  he igh t "
only relat ivcly speal<ing, short wavelengths
ca-n f i t  insidc <>f them for transmission to a
distant point; and short wavelengths are high-
c r  f requency  wave lengths ,  such as  UI  IF - ' l 'V .

Ducts tend to form trcst over locations
whe rc the air is cxcee dingl l '  stable. 

' l 'his

would includc over water, ovcr the f lat plains

of the Midwest and N' l id-South, and east-west

over the ( lreat t .akes. Over water, they may

exist for a very high percentage of thc t ime.
' Iwo suclr dlmost cottt inuous ducts exist over

the Pacif ic, west of Los Angeles and San

Francisco towards I la'"vai i ,  and anothe r exists

over the Atlantic, extending westward from

12.000

Nornt , t l  
" t r t ix i t tg 

r t t l io"  (gr tns oJ wdt(r  lLtpor

per k i logrunt  oJ dry Lt i r )  is  s l . ,ozut t  i t t  sol id l i t t t :

J 'or  t t I t i tudc incrctst : .  lJrr tker t  l i t t t '  s / . tot t ts  t r tc t t -

surct l  adr ianca Ior  stmt cr t  r t r l i t i r t t ts  Lts tct t tpcr

t t lure c l t t r t  abouc.
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the t ip of the Afr ican coast towards northern
South Arncrica. In both situations, VHF air-
borne  communica t ions  in  the  120 Mt Iz  and
higher frequency ranges have almost dai ly
communications with ground based airport
two-way radios over distances as great as sev-
cral thousand milcs.

Natural ly a ' [ 'V (or FM radio) signal f ini l-
ing i ts way into such a duct wi l l  travel some
consiclcrable distancc, usually to as fbr as the
duct i tself  exists. I Iow signals get into ancl
out of ducts is l i t t le known, although i t  is
suspec tcd  tha t  duc ts  tend to  lowergradua l ly
towarcls the ground lcvcl on one <>r both ends,
just before termination. [- ike Sporadic-F|,,
therc may well be no reception aloug tl:e putLt
i l s , '11  .  t '  r t l . y  t t  l to t  l - t  t r t Js .

I)ucts propagate UIIFJI 'V signals (within
our  sphere  o f  in te res t )  bes t ,  h igh  band VI IF
nex t  bes t ,  and low band VI IF  las t  in  l ine .
Ducting at UIIF is very common in the late
spring, summer, and early fal l  months, but is
less common the balance of the year.

(4) Meteor Scutter: ' fhe last of our com-
mon forms of propagation to be discussed at
this t ime is something which probably is
more of an annoyance than a cri t ical si tua-
t ion .

Recall  that Sporadic-E propagation oc-
curs when the refract ive index within the "E"

layer reaches a degree of intensity so that the
VHF signal is bent in i ts travels back to earth
at some distant point.

Recall  also that we noted that scientists
are not yet certain what i t  is that causes this
refract ive index to r ise sharply. ( l f  they knew
what caused the index to jump so dramati-
cal ly, without warning, they would possibly
be able to forecast the event.) Actual ly, there
is one mecbanism which does raise the re-
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fract ive index within the "E" layer very
dramatical ly, and which scientists know
about. That is a (or several) meteorite(s).

' l 'hc earth is bombarded by minute partr
cles of space dust cach and cvery day. Some-
thing on the order of bi l l ions of small  clust
part icles arc either run down in space by the
rapidty traject ing earth, or are swept into the
earth's gravitat ional f ield. As these dust (and
larger) part icles are caught up by the earth's
f ields, thcy are pul led towards the earth i t-
sclf  by t l .re gravitat ional pul l  of the large
body. ' l 'hese part icles come f lying through
t[-rc "1." '  laycr of the ionosphere and the n en-
tcr the "Fi" layer of thc ionosphere. At the
spced at which t l .rey are tr:rvel ing (typical ly
22 t<t 72 l<i lonrcters per sccond), they en-
counter their f i rst real resistance to the
earth's rari f ied gascous membrane at around
60-65 miles above,the surface. ' l 'his 

encoun-
ter results in the .spr:crl plus tlte rza.s.s of the
small  part icle creating old fashioned fr ict ion.
' fhis fr ict ion causes the temperature of the
part iclc to increase unti l  i t  reaches a cri t ical
temperature and ignites.We commonly refer
to these part icles, when we are able to ob-
serve them with the naked eye, as "shooting

stars".
As these ignited or heated part icles speed

through the "E" layer, where they have en-
countered their f i rst signif icant resistance,
the heat they create forms a gaseous trai l  be-
hind them. Unless these part icles are very
large when they enter the "E" layer, this pro-
ce ss of ignit ion disintegrates them completely

3l ,rj: 
,t-. they reach an altitude of 5 0 miles

But in the process of disintegrating, and
leaving burning gas trai ls behind them, they
leave behind a very high refractive index. This

I l l E T E O R I T E  D I S I N T E G R A T I N G
W I T H I N  " E "  L A Y E R  C R E A T E S
B R I E F  H I G H  R E F R A C T I V E
I N D E X  C A U S I N G  D I S T A N T
R E C E P T I O N  " B U R S T "

I
I
I
i
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index, for as long as the gases stay in place in

an ignited column, has the abi l i ty to refract

a VHF signal back to earth at some distant

point. This is cal led meteor scatter, ot met-
eor bursts.

Typical ly, such a propagation anomaly
lasts perhaps a few seconds, and l ike Spora-
dic-E, i t  occurs most frequently on the low-
est of the low band channels, such as 2, 3, or
4 .

At the CA'I 'V served home, these bursts
of distant signal wi l l  typical ly only show up
as co-channel interference, and short l ived
co-channel at that. A part icularly large
meteorite part icle may produce "skip" that
wil l  last for a minute or two, but durations
longer than that are cxccedingly rare.

' l 'his type of anomaly fal ls into two broad
categories. I t  is either ddi ly, or "metcor

shower" related. I)ai ly, between 6 and B/9
AM local t ime, thc forward swcep of the
earth just natural ly runs into more space cle-
bris, and as a consequence the number of
"bursts per hour" is considerably enhanced
during this t ime pcriod. I ly the samc token,
dur ing  6  PM to  8 /s  PM,  i t  i s  very  r r rc .  s ince
a part icle would have to be travel ing Jaster
than the carth to even catch up with the
earth and be drawn into the earth's iono-
sphere during that t ime frame.

' fhere are pcrhaps a dozcn "annualized"

meteor showers which come around as regu-
lar as clock work each year. -[ 'hcy may occur
most anytime of day, depending upon where
they appear to originate in the galaxy ( i .e.

the radiant),  but is always known far in ad-
vance by astron()mers.

As a practical manner, meteor bursts are
not a part icularly damaging anomaly of pro-
pagation for CATV systems. ' fhey tend to be
a minor annoyance that wi l l  show up only
on low band channels received, and then
typical ly only on low band channels that ap-
pear at your antenna terminals with levels of
-15 dbmv or less. They wil l  only show up
during the early morning hours (or during
one of the annual shower periods), and only
for very brief periods per "burst",  typical ly
averaging a few seconds, or less, of co-
channel.

1 B
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V | S U A L  R A D I O
L I N E  O F  L I N E  O F
S I G H T  S I G H T

WHAT IT IS / WHEN IT HAPPENS

Irour eommon garclerr  var ic ty wavc pro-
pagation anomalies can give CATV ()perators
grief. Knowing what they are, and when
they are most likely to occur may savc y()u
somc nervous momcnts t ry i r rg to cxpla i r r
whcn they cause unexpected co-channcl  in-
tcrtcrcnce on your system.
Spo rad i c -E  Sk ip ,  P r ima r i l y  a  summcr t ime
phenomcnon; most  pronounced low band
channcls 2,  3,  and 4. ' I 'hc hours {3 AM -  2 PM
and 5 PM -  9 PM are thc most "c langcrous".

Signals avcragc 5O-1OO microvol ts on a 1o
db gain antenna pointed at  thc source,  aF
though lcvelsof  10,O(X) microvol ts have been
rccorc lcd on rare occasions.  Stat ions 80o-1,
2O0 nrilcs distant arc most corrlrnorl.
'fropospheric Bending: Prirnarily a warfil-
wcather month phcnomcnon. Low l ;and,
high band, and UI{F are cqual ly  cf fcctcd,  a l -
though high trand tends to bc thc worst cf-
fectecl .  Stat ions wi th in 2Oo-400 mi les are
most l ikely to bc t roul) le.  Morning hours
(sunrise to 9 AM) thc most common, firl-
lowed by sunsct  to midnight .  Signals avcrage
1O(150O microvol ts on a lO db gain antcnna-
'fropospheric Ducting: Primarily a warln-
weathcr phenomcnon, a l though fa l l  is  thc
peak per iod.  Ut lF and high l rancl  arc most
l ikely of fended channels.  7 AM-10 AM and 7
PM - I  I  PM arc the most common t ime s lots.
Stat ions 4OO-8OO mi les distant  are most
comrnon. Signals average 5(I2OO microvolts
on a 1O db gain antcnna.
Meteor Scatter (bursts): Like Sporadic-Fi,
pr imar i ly  a low channcl  phcnomenon. Most
susceptible arc channels 2, 3, and 4, where
the receiving antenna array is lxge (72-16
db).  Signals are short- l ivcd (1-3 seconds us-
ual ly) ,  peaking in the ear ly morning hours
(up to 9 AM).  Var ious annual  "showers" of
extra-heavy mcteorite concentrations (such

as annual Perseid showers every August
1O-14) increase f requency ( i .e.  rate)  of
bursts.

Future installments of this series will deal
in greater detai l  with the part icular weather
patterns and mechanisms which produce
common tropospheric (bending and ducting)
interference patterns.
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50% Ot The Way There

31,lg77

THE HORRORS OF PREPARING

FORII{ARCH
M d r c b  3 1 , 1 9 7 7 .

What wil l  tbc world be l ike? What wil l
yo'ur world be l ike? ' lhe nation's bicentennial
wi l l  have come and gone. Another national
elect ion wil l  have come and gone, and the
39th President of the United States wil l  have
been placed into off icc. (Perhaps the nation's
40th President wi l l  have becn placed into
off ice. )

On March  31 ,  1972,  the  Federa l  Com-
munications Commission made cffect ive the
rules and regulat ions of Part 76. Based upon
Commission records as of that date 2,839

HONEST CONJECTURE vs. OPINION
'Ihis rcprlrt is bound to anger some read-

ers.  Prcpar ing for  thc approach of  March 31,
7977 is probably not  one of  the favor i tc
light conversational subjects within our in-
dustry.  St i l l ,  l ike death and taxcs,  March 31,
1977 will roll around.

The road to March 37,1977 is f raught
with difficulties. There are no blueprints and
the questions of "what if. , ." far outnumber
the answers available.

CA' |J hel ieves that  i f  we are to surv ivc
the 1977 transition period, the problems
facingus in this change over must be laid out
frankly and discussed openly. Towards that
end we are attempting to provide a forum
for ideas,  thoughts,  ant l  yes,  even opin ions.
lf we, or anyone else, had a blueprint for
handling the 7977 change over, it would ap-
pear in pr int  here,  now. But  as th is report
suggests we are, as an industry, ill equipped
to make the transition into "full compliance"
by 1977. And i f  the FCC wants CATV to be
ful ly  in compl iance by 1977, they had bet ter
get a move on and provide the blueprint.
Iacking ilrat, 1977 may well be 1984. . .
seven years early!

CATV systems were in operation at that t ime.
All  2,839 of the then operating CATV sys-
tems were functioning with some type of per-
mit,  easement, franchise, l icense, or agree-
ment which when viewed against the stan-
dards set forth in Pzrt 76 was inadequate.
The Commission recognized that when i t  as-
serted the new rules and regulat ions of Part
76  these 2 , t ' l  39  CnTV sys tems were  go ing  to
have to have some period of tinte to adjust
to total compliance with these new rules and
regulat ions. And so the last in a series of
grandlatber clauses was invoked; a clause
within the rules and rcgulat ions which al-
lowed al l  of the then operating CA1'V sys-
tems to continue to operate unti l  March 31,
1977 under their present permits, easements,
franchises, l icenses or agreements but only
unt i l  Marcb  31 ,  1977.

After March 31, 1977 al l  CAI'V systems,
including the 2,839 in operation on March
31 ,  1  972 must  have permi ts ,  easements ,
franchises, l icenses or agreements with the
local franchising authorit ies which are in I 'ul l
complidnce (1) with the fules and regulat ions
as  then in  fo rce  on  March  37 ,  \977.

Ful l  compliance in 7977 has a double
meaning and many sub-meanings. First there
is the matterof the franchise, permit,  etc. To

(1) Many CAC applications nou being
granted are beinggranted only tbrougb Marcb
31, 1977. Tbis includes older systems wbicb
are seeking to add one or more new signals
to their sJ/stems at tbis time, but wbo are
putt ing off unti l  sometime between now and
1977 a full reaision of their francbising in-
strument.
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be in compliance in I977 the CATV system
must between March 31, 1972 and March
37, 7977 have gone back to the local fran-
chising authority and negotiated a new in-
strument with the ciry, county, etc. agency.
The new instrument must contain al l  of the
required provisions in effect at the t ime the
instrument was negotiated, plus the instru-
ment must have a bui l t- in provision so that as
new requirements, ref inements, etc. are a-
dopted after the date of the instrument,
they automatical ly become a part of the in-
strument within a period of one year's t ime
( 2 ) .

Secondly there is the mattcr of tccltnical
complidncc with the provisions of Part 76.
1'he port ion of the rules which relate to sys-
tem operating parameters and engineering
standards must bc complicd with not later
t h a n  M a r c h  3 1 , 1 9 7 7 .

And there are many sub-parts. I letwecn

M a r c h  3 1 ,  1 9 7 2  a n d  M a r c h  3 1 , 7 9 7 7  a t v a r i -
ous due clates along the way, broadcasters
with CA'l 'V system interests within their
Gradc A or IJ contours must have disposed of
these CA'l-V system intere sts. ' l 'elephone

companics with CA'I 'V intcrcsts in the same
areas or regions as thcir telcpl-rone interests
must havc l ikcwise disposed of those CA'I 'V
intercsts or have securecl "waivers of the
ru les"  p roh ib i t ing  co-owncrsh ip .

WI  IA ' I '  I ' I '  A  I , I ,  MI iANS
'l 'o the Commission, f ive years t ime to

"get into ful l  compliance" certainly seemcd
adequate  in  1972.  Unfor tunate ly ,  on  Scp-
tt :mber 30, 1971 ue tt i l l  be 5ot) l t  oJ't l . te wuy
to t l . te ful l  complidi lce tcrm lteriod. Not many
systems have actual ly begun on the work to
p lace  the i r  opera t ions  in to  fu l l  compl iance.  A
random sampling by CA'I 'J in July indicated
that of the approximatcly 50 systcms we

(2) Ful l  complidnce witb the proaisions
of 76.31 (rancbising stottdards) must include
a proaision in edcb francLtise tbat as FCC
rules are updated or amended, that tbese up-
dates or amendments ui l l  automatical ly be-
come a part of each local f iancbise, permit,
etc. uithin one year of tbe date tbey are
adopted by the FCC.
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talked with, only one had actual ly gone be-
fore the local authorit ies and obtained a
new franchise permit,  etc. and only four
were on a planned engineering revamp of
their syste ms for I977 technical compliance.

Tbe Commission, by i ts own ddmission,
l . tus not belped t l . t ings olong. In the area of
franchise, permit,  etc. reneg(): iat ion, there is
a natural reluctance on the part of exist ing
system operators to disturb the status quo
tl ' rey have with their municipal authorit ies.
More about this cri t ical asnect short lv. The
F( lC has  l ieen  nur tu r ing  th is  foo t -d ragg ing  rp -
proach along simply by i ts unclear and lcss
than prccisc leadership. As this is being pre-
pared, seven major amcndmcnts to the fran-
chising procedurcs section of Part 76 arc out
for comment and reply commcnts. And the
man wh<r goes todoy before his city counci l
and asks for a modif icat ion and renewal of
his franchise muy Learn early in 1975 that hc
has to z./r-r it all oaer again simply to covcr the
new changes adopted for the rules in the
intcrim. In the area of technical standards
tlrere is even mora confusion. ' l 'he technical
por t ion  o f  the  ru les  (sec t ions  7  6 .601 ,  7  6 .605 ,
76 .609,  76 .613 and 76 .617 o f  Subpar t  K)
were widely described as being " interim in
nature" by both thc Commission and indus-
try leaders when they were f irst announced
in March 7972. Since that t ime various Cable
Television Advisory Committees (C-' IAC)

have met and met again on where the pro-
visions <'; f  76.6 should be modif ied, excluded
or redesigned; but no hard suggestions, not
to speak of proposed rules, have evolved.
Again, the Commission must sbure part of
this responsibi l i ty in as much as the Com-
mission's CATV engineering staff has only
started to come to ful l  force the past 9
months and i t  is st i l l  bui lding. Unti l  just re-

cently the Cable Television Bureau had to re-
ly on other bureaus (notably the l l roadcast
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Bureau) for technical guidance in the f ield of
CATV.

So a CATV operator today has to face
the fact that 1977 ts but 2-l /2 years away,
and the industry st i11 does not know whar
form the franchising instrument must take in
order to win ful l  compliance in 1977. A
system bui i t  today with hard expensive dol-
lars to comply with 1977 technical standard
requirements mav be out of date before
1 9 7 7 1
T'HE LOCAI, PEI<A117'

Gnawing awa)/ at the pit  of every CATV
operator 's stomach is the verv real possibi l i ty
that when he goes before his city counci l  or
county board of supcrvisors to ask for a
francl-r ise rencwal and language redraft of his
loca l  ins t rumcnt ,  hc  w i l l  be  met  in  the  cham-
bers by ()ne or m()re new applicants for his
very system.

In effect, the Comn-rission has set out to
draft rules whicl-r woukl give assurance rhat
every singlc hamlet, town, city and county
area in the United States with operatin€l
CA'I-V systems would have granted such
authority to opcrate thcsc systems onl.y after
offcr ing a broacl ly based local populat ion
tl .)( opportunity t .o part ici l r i r lc in t l te l icens-
ing process. ' l 'hc ( lommission has adoptccl
this procedure becausc i t  honestl l '  feels that
local CAI'V wil l  one day becomc a nt()st im-
portant local communication medium. ' l ' l te

Commission fccls i f  CA'I 'V is to r ise to this
aspirat ion i t  must have t l-re total local in-
volvemcnt of evcryone from municipal auth-
ori t ies to local church groups, educators,
schoo ls ,  and the  mi l l ions  upon mi l l ions  o f

John Q. ( l i t izens who wil l  makc up the sub-
scr iber  l rasc  fo r  the  scrv ice .

Most  o f  the  d i f f i cu l t  sec t ions  o f  76 .31
(including those sections now before the
Commission for modif icat ion) relate to the
ful l  publ ic access to the franchising proce-
dure .  Sec t ion  76 .3 I  (a )  (1 )  in i t ia l l y  read:  ln
order to obtain a Certificate of Com-
pl iance, a CATV applicant must have a
franchise that contains provisions indicating
that "The 

liancl:isee's legul, cbaracter, finan
cial,  tecbnical and otber qual i . f icat ions
baae been approaed by the frdncbising autb-
ority as part of. a I'ull public proceeding aJr

fording due process.".
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By memo and memo-action this has been
subtly refined through the approximately
2-l /2 years since i t  went into effect to in-
clude such things as the "franchise" being
granted only at a regularly scheduled (open
to the public) meeting of t l .re local municipal
authorit ies and a f i l ing in a "publ ic place" of
the ful l  CAC application by the CATV
franchisee. Talk of expanding this to include
a public notice in a local newspapcr that the
CAC application has been f i led and a reci-
tat ion of what the application contains has
cropped up from t ime to t ime but has not
vet been adooted.

Cable Bureau sources indicate that ful ly
40% of al l  new applications for Cert i f icates
of Compliance are del 'ect iac and the majori ty
of these are defective because the instrument
itself is defective. -l'hese are zir:zu applications
for new systcms, systems which have been
proposed and started well  after the March 3I ,
l9T2guidel ineswere released (76.31). A high
percentage ofthese "defects" are resolved by
Cable Bureau staff attorneys taking the ini
t iat ive and working direct ly with the appli-
cant. When the staff attorneys bring thcse
problems to the attention of the applicant,
the applicant must go back to the franchising
authority and have one or more sections of
the instrument modif ied into comoliance.
Many o f  these mod i f i t ' a t ions ,  we suspcc l ,  a re
done without the due-process procedures.
Apparcntly the Cable Bureau has the same
procedures. Appare nt ly the Ca.ble Bureau has
the same suspicions; a " lzrge number" of
modif icat ions are val idated by " letters from
the Mayor of the municipal i ty" we are told.

Accordingly, the Cable Bureau has rec-
ommended to the Commission that "speci-

f ic guidel ines and requirements on tbe infor-
mation to be considered prior to tbe selec-
t ion of a franchisee" be adopted. This is
Rule Making Docket 20019 currently before
the ful l  Commission.
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Some CA'IV operators have quiet ly ac-

cused the Commission of "speaking out of
both sides of their mouths". Cable Bureau
people maintain a hardl ine image when i t
comes to "bending" the rules. Yet the pro-
cessing of Cert i f icate of Compliance applica-
t ions is the l i feblood of a struggl ing industry.
Without the coveted CAC the sophist icated
lenders simply won't disgorge the cash that
i t  takes to bui ld a new system. When CAC's
are rejccted or held up because of "technical

infract ions of the provisions of 76.37" the
industry progressively slows down. Charged
with administering the rules the Cable Bureau
is caught squarely in the middle. I f  they
"bend the rules" a precedent is establ ished
which slowly erodes away the worth and
value of the rules in the f irst place. I f  they
hold the l ine on the rules, people l ike Loren
Young at Heller-Oak Cable F'inance (:orpord-

t ion in Chicago get up-t ight because without
the CAC the system nevcr gets dimc one to
start construction. I t  is not dif f icult  to see
how fast someone's State Senator or Con-
gressman wil l  get a cal l  and a "plea for help
with those SOB's at the Cable Bureau" in a
situation l ike this.

And the Cable Bureau is quite concerned
with i ts own public image, especial ly within
the industry i tself .  I t  does not want to be
known as a bunch of IRS-type-agents who
are out to enforce the rules come hel l  or high
water. I t  wisely recognizes that the CATV in-
dustry operated for nearly two decades be-

fore the Cable Bureau came on the scene and
there is a simmering resentment just below
the surface that they are here at al l  now.

All  of this complicates the decisions a
cable operator must make. Wbat should he
do and tphen should he do it?

1'he problem is not going without notice.
CA'IA (Community Antenna Television As-
sociat ion) is addressing the problem by in-
augurating a series of reports in CA'I'J. A
lesser known effort by NC77 (National Cable
Television Associat ion) is apparently addres-
sing itself primarily to the problems encoun-
tered by being in frll tecbnical compliance by
1977. CATJ would l ike to make known its
desire to make available space in this publica-
tion to any group or individual who has con-
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structive comments or programs to offer. As
an industry we have been so wrapped up
fighting the brush f ires of copyright, non-
duplication, expensive money and pay-cable
during the pa,st 2-I12 years we have al lowed
50% of our grandfather period to sl ip away
almost unnoticed. We need to pul l  together
now and circulate as widely as possible those
well  thought out plans to attack this prob-
lem that will surely develop in the next six
months to one year.

OVER-I]UILD?

Wil l  the Commission grant more than one
Cert i f icate of Compliance for the same com-
munity? And for the sa'me srea in the same
communi ty?

'l'be answer is yes.

What is the Commission's att i tude to-
ward direct head-on competit ion between
cable operators slugging i t  out door by door,
street by street?

'fhe FCC has had precious l i t t le oppor-
tunity to comment on this problem to date.
The most recent example of a "statement of
pol icy" is found in Frankfort,  Kentucky
where the init ial  system operator (Consoli-

da ted ' l 'V  Cab le  Sera ice ,  Inc . )  has  been
overbui l t  by a quasi-municipal owned system
(Community Seruice, Inc.).  Recently Con-
so l ida ted  asked the  Commiss ion  to  in te rvene
in the local pole-use dispute. Consolidated
asked the Commission to rule that Commun-
ity was employing "unfair competit ive prac-
t ices" because (Consolidated al leged) the
quasi-municipal ly owned Community would
not al low Consolidated on poles in the town.

The Commission backed way off from
that one, for the time being, but it did state
"We baae neaer attempted to discourage com-
petition betuseen cable systems in the same
geogrdpbic area but baae encouraged sucb
head-on competition tbrougb tbe certifi-
cat ion oro cess: '  .
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OK. . .so the Commission actual ly wishes
to encourqge head-on competit ion. Unlike
the broadcast regulatory area, where only
one transmitter can operate on a discrete
frequency at one t ime, the Commission views
cable as a non-monopoly business.

Where does that leave the man faced with
going before his local authorit ies to obtain a
new (renewal) franchise, permit,  etc.? He
runs the r isk that hemay not get his franchise
renewed and will therefore have no way to
get  h is  Cer t i f i ca te  o f  Compl iance in  1977
(or  be fore) .

[ ,et 's suppose:
(A) You cannot get ^rtour renewal. At

the same t ime the local authorit ies
reluse to grdnt a" permit, franchise,
etc. t0 dTtyone else either. What
then?
(1)  I f  you  cann<) t  ge t  a  renewal ,

and no one else can get a pcr-
mit,  franchise, etc.,  we must
assumc the local authorit ie s
simply reluse to go along uitLt
tbe mandates set dou;n bntt tLte
F(. 'C. More and more of the
Commission's franchise stan-
dards provisions are spel l ing
out specif ic duties which the
Iocal authorit ies must accept
as a parr of the granting of the
franchise, permit,  etc- I t  is
conceivable that sooner or la-
ter a municipal group wil l  say

"tbe bell uitb Wasbington ".

(2) The local authorit ies might be
persuaded to grant you the re-
newal you seek, but they may
do it only in a format which
ttrey draft,  not one forced on
them by the FCC. At that
t ime you have a permit,  fran-
chise, etc. which total ly satis-
f ies the local authorit ies, and
as far as they are concerned,
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you can oPerate. But at the
federal level you will not get a
CAC. What happens then? Dtr
you sbut down your system?
Unl ike ly .

You get your renewal in a form sat-
isfactory to the FCC. At the same
time, someone else receives a per-
mit,  franchise, erc. You both go to
the FCC and assuming both fran-
chises, permits, etc. are identical and
sat is fac to ry  to  the  Commiss ion ,  you
both receive CAC's. ' Ihen what hap-
pens? You are  a l ready  in  opera t ion ,
the new fel low has to bui ld his
plant. A Frankfort,  Kentucky al l
over again.
You dre denied a renewal, but some-
onc  e lse  ge ts  a  f ranch ise ,  permi t ,  e t  c .
' Ihis 

is the "suppose" that scares the
pants off most of the 2,839 opera-
to rs in  p ldce  back  on  March  31  ,1972.

( lA' l 'V operator.44.s. Pol ly Dunn
speaking at the . lackson, Mississippi
Cdble lJuredu meeting June 6, 1973
asked CAI'V staff attorney 'I'ony

Caaendcr "Suppose a system did
upgrade i ts technical qual i f icat ions,
at a considerable outlay in capital
funds ,  to  meer  rhe  Mt rch  3 I ,7977

requirements. Now what assurance
wil l  the system have that somebody
who might covet your growing com-
munity antenna system might not
come in there and ourbid you?".

1'hat question seems to be uppermost in
the minds of grandfather CATV system oper-
ators. Everyone recognizes that some new
franchise instrument is going to be required.
Most people should recognize, after reading
this report,  that gett ing that renewal too soon
may cause the system operator to have to go
back before the municipal authorit ies again
before 7977, simply because the Commission
may so modify the rules in the interim that

( B )

(c)

I
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another major face l i f t ing is required on the
instrument i tself .

FCC staffer Cavender responded to Ms.
Dunn's question with "How are they going to
outbid you? We are simply saying that in or-
der to receive a Cert i f icate of Compliance
you have to get some authorization from the
local level,  and the city must make the judg-

ment who they want to operate in their town.
' I-hat seems to me to bc perfect ly reasonable,
don ' t  1 'ou  th ink  sg?" .

Which is the exact point where the FCC
mental i ty loses ground to the hard facts of
American i i fc. ' l 'he F(lC assumes by develop-
ing franchise standards and guidel ines that
uniform, nationwicle qual i f icat ion minimums
wil l  develop for CA'I 'V franchises. And that
i f  thesc standards are adherecl to, thc local
municipal authorit ics in effect wi l l  clo a
scrcening job of appl icants for "national

CA'IV l icenses" for the ( lommission. I t  is an
interesting example of local/ federal relat ions
where the federal government says "we wil l
tel l  you what to do ancl how to do i t" and
"after you do i t  wc wil l  cert i fy t l -re results"
(by issuing a CA(l).

It ntigl.tt work if the progr:rrn was thc
samc for evcryonc along the way. ' l 'o datc
the  thousands o f  ncw sys tem app l ica t ions
have moved througl-r the ( lornmission with
on ly  minor  p rocedura l  h i tches .  I  Iowever ,  in
ea.ch ucw OA'I 'V system situation there is n<r
exist ing property involved. ' l 'he man with an
application has a dream and somc plan that i f
hc  docs  th is  and tha t  he  w i l l  someday hope
to have bui l t  up some rarr l  proparty value (his

CA'I 'V system).
But when we come to the exist ing sys-

tems, l le systems u;Lt icLt l . tapc demonsftotcd
reaLprolterty aaluc, we have what Pol ly Dunn
czl ls "sometl. t ing t.o coaet". With high r isks,

(3) ln broadcasting ranks, a str ike appl i-
cation is one f i led by a group ttbicl . t  se eks the
broadcast l iequency (cbannel, etc.) of tbe

existing holder. S*ike applications are usual-
ly Jiled dt license renewal time. Congress is
presently inaestigating, after NAB prodding,
uays to preaent s*ike appl ications Jiom"enddngering l icense bolders" &t renewal
t tme.
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years of struggle and more unpleasant mo-
ments than pleasant ones, the 2,839 s) 'stems
in operation on March 31, 1972 suddenly
f ind themselves facing the very real prospect
thatbefore 1977 they wil l  f ind an unfr iendly,
unsympathet ic  o r  even covetous  c i ty  o r
county  counc i l .

Many of thesc CA'fV systems wil l  most
assuredly f ind their appl icat ions for renewal
opposed by one or more "sf i ike oppl icLtTtts"
(3). In the very best casc, t l .re cxist ing fran-
chisee wil l  win but i t  wi l l  cost a great cleal of
m o n ( ' y  a n r l  t i m e .  I n  t h c  v e r y  w ( ) r s t  c i r c u m -
stanccs he wil l  lose his OA'I-V systcm fran-
chise, which was his r ight to operate, and
son lcone c l ' se  w i l l  o l r l r in  a  n rw p t ' rm i t  o r
francl-r isc. As Polly I)unn tolcl  ' l 'ony Oavcndcr
"On March  31 ,  1977 anyone who h i rs  no t

),et obtained a ncw franchise wil l  be legal ly
w i thout  a  f ranch isc ,  what  the  n?" .

Indccd, wbat t l . ten/
' [ 'he Commission is not unaware of

the  prob lem.  In  fac t ,  FCC Docket  20022
specif ical ly asks the question. .bout cdrt
ue dllopt ruLes "req uiring lrdncbiscs to
conLtt in specif ic proaisiorts Lrnd proccdtrrcs rc'
I t t l ing to cxpirdt io t),  cuttt :cl ldl iort and coutiu-
uLtt ion oJ seraiL:c ?". What about the pcrson
l i ke  Ms.  I )unn and her  Miss iss ipp i  sys tcm?
Shoult l  she upgrade her systcm to ir t tempt
compl iance w i th  the  I977 tcchn ica l  requ i re -
ments ancl r isk losing any feir rcturn on the
ncw capital expcnditures?

In asking for industry comrncnts on
Docket 20022 the Commission wrote " l  i rst
as the franchise term draws to a close with
no assured renewal or fair compcnsation ( i f

there is no rcnewal) in sight, the cable opera-
to r  rcqu i res  a  s t rong. l i s incent ive  to  inu . . ,  n
needed ncw equipment that he cannot be cer-
tain of amort izing over the remaining term,
the result is obvious deteriorat ion of service.

The situation has in the past created
extreme and sometimes unwarranted pres-

I

I

I
I

I
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sures on the franchise authorit ies and system
operator to reach renewal agreements.

' lhere should be no cancellat ion or ex-
pirat ion of the franchise without fair pro-
cedures and fair compensation (to the exist-
ing nonrenewed operator).

I f  the decision (of the franchising auth-
ori ty) is adverse to the exist ing franchisee,
the  f ranch ise  shou l . l  l rave  somc prov is ions
for an assignable obl igation to acquire the
system at a pre-determined compcnsation
formula. ( i .e. I t  appears the Commission is
suggcsting that i f  you do not receive a re-
ncwal, that whomever does receive the new
authority to opcrate would be required to
buy out your interests at s()me pre-deter-
mined compensation base.) ln the case of
nonrencwa.l,  paymcnt (should be ) fair market
value of t l ' re syste m as a going concern; in the
case of cancel lat ion of the franchisc for ma-
tcrial breach of i ts terms, the compcnsation
cri terion might cal l  for clcprcciatcd original
cost with no value assigncd to the fr:rnchise."

So t l-re Comrnission is awart:  of thc prob-
lem; Ms. I)unn ancl others have secn to that.
I lut the ( lommission careful ly words ras corr-
ct:r lz artruncl J grcdter cotlccrn for a continua-
t ion of scrvicc to thc customcrs than a con-
cern frrr the 2,839 exist ing OA'I 'V systen.r en-
t re  p rene Lr rs  on  March  31  ,  1972.

' l 'he concern and sugge st ions may bc

nothing more than another demonstrat ion of

the fedcral mental i ty. For example, i f  a sys-
tem operator sintltly cailnot get along with
the local authorit ies and they have t l teir own
persortdl reasons for awarding the franchisc
for the operating system to another party,
what is to stop the local authorit ies from

call ing the nonrenewal a "breach of con-
tract"? 

' l 'his would immediately place the

exist ing operator in the posit ion of having to
accept only his depreciated value for his sys-

tem. If  the Commission is successful in mak-

ing "compensation for nonrenewal" st ick and

the nonrenewal was primari ly because some-
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one "coveted" your system, who for one
minute would bel ieve the "covetous party"
would be apt to offer you "fair market value"
when the provisions are in the law to force
you to accept "depreciated value". After al l ,
if the covetous party was influential enough
to cause you to lose your renewal in the f irst
placc, why also could they not inf luence the
decision as to which formula would be
uti l ized to "pay you off" for leaving town?

' l 'he franchise which extends rzozu beyond
March 31 ,  1977 is  in  par t i cu la r  t roub le  here ,
i f  this is adopted, because as far as the local
municipal authorit ies are concerncd, the
franchisc wil l  not cxpire and be renewcd; ir
ui l l  be tcrminated early. ' l -hat would probab-
ly be considered a material breach of con-
tract,

Ani l  i f  you were forced to acccpt depre-
ciated value, what are you going to tcl l  Loren
Young at Flel ler-Oak Cable l i inance Com-
pany? You have a seven year loan which runs
t l t rougf t  1979 eov t ' r ing  your  ( ' x tcns iv ( '  re -
bui ld. Now two ycars bcl i trc your loan is

paid off you losc your cash f low machine.
Sure you may be paid depreciated valuc (oh

God why did you elect a f ivc/sevcn year rap-
icl  uri te off  l )  but the small  pit tance you havc.
coming is a small  port ion of thc unpaid a-
rnount  you owc I le l le r -Oak Cab le  F inancc
Company.  Now what .  do  you d t t  abr tu t  tbe

hdlsncc ol t l . t t !  notcz
Someplace between the concern of Ms.

I)unn and thc sympathetic understanding of
the fcderal mental i ty t l -rere is the real wt>rlcl
of 2,839 1972 CA'I 'V systems who have their
work cut out for thcmselvcs.

OVEI I I ]U I I .D ING .  1974 SI 'YLE
'l 'he re are overbui lds in many places.

Some are relat ively minor where two sys-
tems bui ld into adjoining (probably non-city)
areas to serve subdivisions not direct ly a part
of a municipal area. Others are f lagrant at-
tempts to run the f irst syste m out of business.

Wby do operbui lds occur? Probably two
major factors contr ibute to overbui lding.
The f irst is greed. There is a system in the
outback of Texas which had original ly found
its funding at a local bank. ' l 'he system had a
potential ofperhaps 600 homes and the town
needed CATV in the worst possible way. The
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town is so far from any television stat ions
that even with careful choosins of the head
end loca t ion ,  Ia rge  an tennr t ,  *d  u l t ra  low
noise pre-ampli f iers, the 150 mile plus signals
just are not very rel iable. Sti l l ,  i t  is the best
service a man could afford to provide to a
town with so few potential subs and so far
from any TV transmitters.

The system did quite well .  About 450
homes connected up in fair ly short order,
and the local banker watched his loan secur-
rty grow. ' Ihen 

one day the banker decided
having a piece of the principal was betrer
than al l  of the interest so l-re went to the sys-
tem owner and made his demand. ' I 'he owner
balked and the banker then went to the town

counci l  and secured his own "franchise ' , .  ' l -o-

day the re are t l to s1/stems in that town, both
delivering essenrial ly rhe same quali ty ser-
vice. And each has around 225-250 sub-
scribers. Nobody wi.ns in this one.

' I 'hen 
there is the absentee owncr syn-

drome. A large MSO group had bui l t  a sys-
tem in  a  town o f  50 ,000 p lus  peop le .  1 'hc
system was badly needcd and the growth
rate was good. But the monelz the svstem
generated was going out of state to a distant
home off ice.

A local businessman saw the potential and
greed se t  in .  He pur  rogerher  a  l , rca l  g roup o f
investors and they bui l t  a second system,
paral lel to rhe f irst one, throughout the
town. Today both systems offer essential ly
the  same serv ices ,  and bo th  have 'a round
6,700 subscribers. Where one real ly f i rst rate
system of 13,000+ subscribers could be
heavi ly involved in off-the-air plus substan-
t ia l  (needed)  loca l  o r ig inar ion ,  rwo sysrems
with more than 325 miles of combined olant
f ight i t  our for drop offs and the orher sys-
tem's subscribers, averaging under 41 subs
per mile each when they have over 80 per
mile combined,. Again, nobody wins in that
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There is the second most "popular" rea-
son for overbui lding; pol i t ical persuasion.
Frankfort,  Kentucky is perhaps an example
of this sort of si tuation where the municioal-
i t y  i t se l f  gor  invo lved in  the  CATV ry r i . -
ownerslr ip, but i t  did so as a direct competi-
1or  o f  the  ex is t ing  pr iva tc  en terpr ise  sysrcm
already there (and struggl ing). A small  Okla-
homa town o f  1 ,750 peop le  and perhaps
500 potential subscribers is going ro be a real
tqst case before i t  is f inished. ' lhc original
system operator began service in 1962 with
a low band only system and f ive channels.
' l 'he 

system was constructed for the most
part on i ts own poles.

A local businessman who orreratcd a - l 'V

scrv ice  shop apparcnr  l y  l -e l t  hc  was be ing  su l r -
jected to discrimatory business practiccs b),
the system operator and he attempted to ger
the city counci l  to forcc the system operator
to upgrade his service. When the system oper-
ator refused, the local businessman/' l 'V repair
shop owner decidcd the only way ro ger the
system operator to move was to threaten to
bui ld a new "modern" svstem. Onlv after
the local businessman hai obtained , f ."n-
chise the system operator st i l l  refused to do
anything. So the local businessman, to save
face with his town, went abead and f i led with
the FCC for a Cert i f icatc of Comoliance and
proceeded w i th  p lans  to  L ru i ld  h is  own sys tem.

At that point the init ial  system operator
decided he had better do sometl) ing. Unfor-
tunately he went about i t  incorrectly. He
asked the city counci l  for a new francir ise, a
25 year term franchise (this was in 1973 lone
after the Commission had decreed 15 yeai
term maximums) and he promised that i f  he
got the 25 year renewal term he would up-
date his system for twelve channels and add
channels to the five he carried. The city gave
him his 25 year franchise and sure enough he
added four or five additional signals. Only he
did not botber to go to the FCC with his
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new franchise (which would have f lunked any-
how) or to get permission to add the new
channels to his system.

Today the  second sys tem is  near ing  com-
plet ion. I t  is carrying ten channels, al l  cert i-
f ied by the Commission. ' [he 

older system is
carrying nine or ten channels also, but the fel-
low who owns i t  faces some real problems in
Washington when the Commission discovers
he has a new out-of-compliance franchise

granted in I973 and has added numerous sig-
nals to his service without CAC action. Nor-
mally in a situation where an operator "errs"

and receives a new out-of-comoliance fran-
ch isc  and adds  channe ls  w i thout  CAC ap-
proval, the Commission would look f irst at
the impact on the community. I f  shutt ing
the system down, or forcing i t  to go back to
its original f ive channels while i t  appl ied for
CAC's on the new ones, would deprive the
public of needed cable services, the Com-
mission might tend to be lenient on the oper-
ator. However, when the town also bas zn

operating system with the same channels that
does haae i ts Cert i f icate of Compliance, i t  is
just possible that the Commission may throw
the book at the older grandfather operaror
who went ahead and obtained a new, out-of-
compliance franchise and added channels.

In the interim the older operator has cut
his monthly service rates in balf apparently
on the Gheory that he can starve the competi-
t ion out. Aguin, nt,b,tr ly wins in a si l t tat ion
l ike tbis.

Where is al l  of this leading us, as an in-
dustry? I ime wil l  tel l ,  and we wil l  see as this
series of reports on preparing for 7977 con-
t inues in future issues of CATI.

NEXT MONTH IN CATJ . . PART ONE/UNDERSTANDING FSM's

They know a l l  our  LRC connectors  a re  bu i l t  to
per fo rm wi th  the  h ighes t  ease o f  ins ta l la i ion .  When
our  cus tomers  suggest  mod i f i ca t ions  to  improve
our  p roduc t ,  we l i s ten .

Because we do  our  job  be t te r ,  ins ta l le rs  do
the i r  job  be t te r  too .  Ins ta l le rs  love  us  fo r  our  qua l i t y
connectors  and equ ipment .  When you ge t  to  know
our  p roduc t ,  you ' l l  love  us  too .

E L E C T R O N T C S ,  l N C .
$r  sou lH av€. .  HoRSEHEADS.  N,Y.  t4&5
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Serving Small  Communit ies

of the service to our subscribers. I f  i t  wi l l  do
both tbere may well  be a n.umber o/ small
tozuns ol 250 to 2,OO0 populat ion badly
in need of cable. l f  we use this approach we
can install CAI'V, but if we are J'orced to use
accepted trunk plus fceder techniques the
economics wil l  not al low a CA'I-V system to
be bu i l t .

7'be adadnt.ages to tbis dpprodcl.t

l l t l lows,
( I  )  No feeder l ines paral lel ing

l ines (el iminares expensive

drc ds

trunk
doub le

cab l ing) ;
(2) No expensive (relat ivc to l inc ex-

tenders) trunk ampli f icrs;
(3) No expensive (relat ive to l ine ex-

te nders) bridger ampli f iers;
(4) No overlashed cable (why nor sim-

ply use intcgrated messenger cable?);
(5 )  A  min imum of  cap i ta l  t ied  up  in

spa.re, standby ampli f iers or mod-
ules, since al l  ( l ine extender) units
use the same type of module ;

(6) Reduced maintenance costs (sirn-
ple system) and lower system com-
plexity ( i .e .  one ser of numbers for
the entire plant, not one set for the
trunk and one set for the feeders).

So much for the advantages. Natural ly
there are some disaduantages also.

(1) Possible disruption of service for
the entire plant beyond a certain
point i f  an ampli f ier quits or con-
nector pul ls (or a tap fai ls, although
this should be rare with today's high
quali ty taps);

(2) Possible picture degradation due to
unterminated drop i ines or feedback

BUILDTHEWHOLE PLANT

WITH LINE EXTENDERS
WHY NOI"?

When the majori ty of us think about l ine
ex lendcrs ,  we tend to  cnv is ion  a  ser ies  o r  cas-
cade of two to three units fol lowing a brid-
ger output. In larger systems there is no ques-
t ion (or wi l l  we suggest to rhe contrary) that
this is a must approach. I 'he integri ty of the
trunk must bc maintdinerl .  In older svstems.
w i th  mu l t ip lc  p ressure  raps  and/or  d i rec t iona l
taps without seized center conductors, the
idea of keeping the fecder l ines as autono-
m()us as possible from the trunk l inc was (and
is) a good idea.

I lut.  .wbdt about t l te new, nout be.i . t t34
dcsigttt:d, smtrll(er) syst.em; the system with
f ive to ten miles of distr ibution plant. On the
one hand we havc  cver  sp i ra l ing  cos ls  assoc i -
ated with incrcasing cable and hardware costs,
increasing ampli f ier costs and last but hardly
least the gradual crosion of the labor base
costs to instal l  a mlle of plant. l 'oday we l-rave
high-quali ty ( i .e. high isolat ion) direct ional
taps with seized center conductors. We also
have higher qual i ty ( i .e. better cross mod
rated) l ine extender ampli f iers. Perhaps i t  is
t ime for small(er) system bui lders to give .scr-
rous reconsideration to designing a plant with
a tapped trunk (or al l  feeder) approach.

THE E(:ONOMICS

Natural ly we are interested in this ap-
proach only i f  i t  wi l l  save money for ini t ial
capital outlay and not affect the quali ty of

b y '
S,K. Ricbey
Richey Deaelopment C ompany
Oklah oma City, Oklab oma
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through the drop from a runaway
local osci l lator in a TV receiver;

(3) Possible ampli f ier-addit ive degrada-
t ion due to l ine level changes;

(4) Possible trouble with cross modula_
tion because we must run the l ine
exrender at a fair ly high output lev_
el to facilitate eflicie.nt tltpping pro-
cedures.

As for savings, i t  should be readi ly ap_
parent that i f  you can el iminate the trunk
cable and trunk (plus bridger) ampli f iers, you
have saved several thousand dol lars.u.n in "
small  system.

The key, or at least one important key,
is. the quali ty of today's l ine extender ampli_
f iers. ' l 'o establ ish de sign cri teria for what fol-
lows, CA1'J looked at the specs for several
ampli f icrs n()w on the market and developed
the fol lowing standards for the systent de-
signs to fol low'

1 .  ( ] a i n . .  . . 2 4 - 2 6 d b
2. Cross Mod at 5O dbmv output for

1 2 c h a n n e l s . . . . . - 5 7 d b
3. Cross Mod at 42 dbmv output for

5  db  b lock  r i l r .  .  .  .  -73  db
4. Oross Mod at 35 dbmv output for

5 db block t i l t .  .  .  .  -B7db
5 .  N o i s e  F ' i g u r e . . . . . . . . 1 2 d b
6.  AGC.  . .  .ava i lab le  as  opr ion
7.  Equa l izer . .  .  .p lug  in  type
If you wil l  check these standards against

data sheets now avai lable from a number of
manufacrurers you will find that tbk type of
perJormance is aaailable from any number of
plant equipment manufacturers.

OBJECTION-CONNECTORS

To answer the f irst objection, i t  should
be obvious that a seized center conductor
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f i t t ing, properly instal led, should al l  but
total ly el iminate tbe cbance for a connector
related outage.

OBJECTION-AMPLIFIERS

Anyone currently using recent vintage
p lan t  I ine  exrenders  i s  a l ready  impressed w i ih
their rel iabi l i ty. I t  simply should nor be a
prob lem.  And when there  is  an  ou tage,  rhe
modular "snap-in" 

design of today's l ine ex_
tenders should facilitate quick service restor-
at ion.

By ut i l iz ing today's high quali ty direc_
tional taps or couplers from plant service
l ines to the home drop, ghosting caused by
non-terminated drops and local osci l lator
feed back should be not less than 40 db
down (plus the natural loss of the drop cable).
Runn ing  the  numbers  D iagram I  i s  a  dep ic -
t ion of three taps in a system with the tele_
vision set connected to the middle I)T and a
local osci l lator radiat ion output of 0 dbmv.

Notice that the level at the 22 db tao is
d o w n  5 2  d b  a n d  a t  r h e  l 4  d b  D ' t . t h e  u n d e -
sired osci l lator is down 44 db.ln both cases
this is adequately down to meet FCO specs
(  1  ) .

oIJJEC'r-rON - I ,EVEL S'rABILrT'y

Line extenders are avai lable today with
AGC for approximately $20.00 more rhan
with manual gain. I f  each and every l ine ex-
tender AGC'd by the AGC system, levels
should be constanr ar the end of a 10 amoli-
f ie r  cascade w i th in  2  db  w i thour  anv  need fo r
seasonal adjustments.

(1 - Section 76.605 (a) (1 1) states ,,Terminal

isolation prouided eacb subscriber sball be
not less tban 1B db, but in any eaent sbal l  be
sufficient to preaent reflections caused by
open-circuited or sbort-circuited subscriber
termindls", Section 76.605 (a) ( lO) states"The 

ratio of oisual signal leael to tbe rms
amplitude of any coberent (sucb as a re-
ceiaer local oscillator) disturbance sball be
not less tban 46 db".)

I

EC TI O N-TAP D I S C O N'I I NLT I'I I ES
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o . 1 2
0 . 1 0
0.09
0.08

36.0
37.0
38.0
39.0
40.0

0 . 1 4
o . 1 2
0 . 1  1
0 . 1 0
0.09

0 . 1 3  i  0 . 1 3 0 . 1 3
0 . 1  1
0 . 1 0
0.09
0.08

o . 1 2
0.1 ' l
0 . 1 0
0.09
0.08

o . t z  |  0 . 1  2
o .  l 1  |  o . 1 o
0.09 I  0.09
0.08 I  0.08
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3.40
3.09
2.80
2 . 5 3
2.29

1 . 1 9
1.06
0.95
0.86
o.71
0.69
0 . 6 1
0.55
0.49
o-11,

0.39
0.35
0 . 3 1
o.2a
o . 2 5

0 .  l 3
0 . 1 1
0 .  t 0
0.09
0.08

1 . 2 4
1 . 1  I
1 . 0 0
0.89
0.80
o.72
0.64
o.51
0 . 5 1
0.46

1 . 1 4
1 . O 2
0 . 9 1
0.82
0.73
0.66
0.59
0.53
o . 4 7

o.42
0.38
0.34
0.30
o.27

0.24
0 . 2 1
0 . 1 9
o . 1 7
0 . 1 5

0 . 1 4
o . 1 2
0 . r  I
0 . 1 0
0.09

1 . 2 0
1 . 0 8
0.96
0.86
o.71
0.69
0.62
0.56
0.50
0.44

1 . 1 7
1 . 0 5
0.94
0.85
0.76
0.68
0 . 6 1
0.54
0.49
o.43

0.35
0.35
0.31
o.2a
0 . 2 5

1 . 2 5
1 . 1 2
1  . 0 1
0.90
0 . 8 1
0.73
0.65
0.58
0.52
0.46

o.42
o.37
0.33
0 . 3 0
0.26

0.24
o . 2 1
0 . 1 9
0 . 1 7
0 . 1 5

1 . 2 1
1 . 0 9
0.98
0 . 8 7
0.78
0.70
0.63
0.56
0.50
0.45

1 . 2 2
1 . 1 0
0.99
0.88
0.79
o . 7 1
0.9
0 . 5 7
0 . 5 1
0.45

1 . 1 6
1 . 0 4
0.93
0.84
0.75
0.67
0.60
0.54
0.48
0.43

TAaLE ONE deve loped f rom data  supp l ied  by  Jer ro ld  and Cascade

oBJECTION - CROSS MOp

Before we jump into possible cross mod

problems with our ten ampli f ier cascade of

l ine extenders only, let 's go through cross

mod derating in a normal CATV system.

First we have our trunk line amplifiers

which we derate down to a worst case cross

mod situation of -57 db. Then we run our

bridger out at a cross mod (down) point of

30

-63 db. This is a dif ference (57/63\ of 6 db

between the two. Look at Table 1. For a

dif ference of 6 db we have to subtract 3.53

db from our worst case cross mod (-57 db)

wh ich  ne ts  us  -53 .47  db .

Now a typical line extender cascade car-

r ied to i ts extreme is run at -63 db also. Now

we combine the -63 db cross mod from the

Iine extenders to the -53.47 db from the

CATJ for



C R O S S  M O D  L E V E L S

+42dbmv
1000'

+42dbmv
1000'

bridger, and again in Table 1 we find rhat we
need to  subr racr  2 .51  db  f rom the  -53 .47

which leaves us with -50.96 (cal l  i t  -5 1) db.
In a typical modern system, with a full

cascade run of l ine extenders, we are actual ly
-5 1 db for cross mod in a typical (real-lil'e)
situation.

At the same t ime, most of the cross mod
(and concern for same) is real ly back in the
trunk ampli f iers and bridgers anyhow.

Diagram 2 shows the actual cross mod
(calculated usingTable 1) ofa derated system
for a cascade of ten l ine extenders running
out at +42 dbmv. The important point to
notice is rhat ar the 10th l ine extender the
cross mod is only -53 db, or 2 db better
than would be tolerated in a so-cal led con-
ventional system. Actual ly we could carry
this out to the 12rh l ine extender ampli f ier
and s t i l l  be  a t  -5  1 .42  db  on  c ross  mod.

' l 'his works out to 11,000 feet of direct
plant (2.083 miles) in plain old every day
.412 cab le  (2 .55  db  a t  channe l  13) .  Natur -
al ly a man could use more exotic cable, lar-
ger cable, etc. and pick up quite a bit  of extra
mileage f '  the system and cosrs just i f ied

addit ional runs.

In a real si tuation where the plant was
not al l  down one straight run (we usually
have at least a few side runs involved) you
would careful ly use direct ional l ine taps and
spli t ters and this approach can easi ly add up
to 5 to B or 10 miles of total cable plant
with nary a bit  of trunk involved.

oBJ ECI'ION -I 'OWER pTSTANCE

Suppose rhe tower is a mile (or more)
out of town? How can a system afford to use
up 50% (or more) of i ts cascade abi l i ty just
gett ing into town?

Diagram 3 shows a cascade of four line
extenders used as "trunk dmps" with 10 db
inputs and 35 db outputs spaced atl ,923
feet in .500 cable. After the fourth (trunk)
extender weshort space at 1,384 feet in .500
cable and go directly witbout a bridger into
line extenders running o\t at++2 dbmv and

T

SEPT. ,  1974

DIAGRAM 2
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-68db

- 6 4 . 1 d b

6 1 . 5 d b

CROSS IV]OD LEVELS

8 1 d b

. 1 1 . 6 d h

1523'�

+35dbmv
1 5 2 3 '

|35dbmv
1923' �

+35dbmv
1923'

+42dbmv

1000 '

l42dbmv

1000 '

+42dbmv
1000'

+42dbmv
1000'

f42dbmv
r000'

spaced at 1,000 feet in plain old .4I2 cable.
As you can see in Diagram 3 the cross mod at
the first *unk ts -87 db and after the fourth
trunk i t  has dropped to -75 db. Then each
customer extender (as opposed to trunk ex-
tender) is derated per the chart in Table 2
result ing in the cross mod at the tenth custo-
mer extender (fourteenth total ampli f ier of
same extender variety) of -52.5 db. ' lhis 

is
st i l l  wel l  within acceptable l imits.

I f  we look at the problem as being two
separate cascades, the f irst being four deep,
Table I shows that we must subtract 12 db
and we end up with a cross mod of -73 db.
In the second cascade of ten extenders we
have a derate in 10 ampli f iers of 20 db. And
tha t  g ives  vs  73 .20  or  -53  db  c ross  mod.  In
' fable 2 we can also see that for a 20 db dif-
ference we have to subtract 0.83 db or 53 -

0 .83  wh ich  is  -52 .17  db  c ross  mod.  That  i s
very close to our calculat ions of -52.5 db in
Diagram 3.

POWERING PRORI.EMS

Most l ine extenders avai lable today were
designed around the Western Electr ic specs
set forth nearly a decade ago when ' Ielco

was lcasing back systems al l  over the country.
' l 'hat spec cal ls for 6 amp tbrougb powar
l:dntlling capacity, an amount that will keep
you well  out of trouble.

I) i f ferent l ine extenders draw dif ferent
amounts of current; some are voltage con-
scious. With a switching regulator type of
extender, typical current draw values per l ine
extender are around 250 mA. Other ap-
proaches have current draw per ampli f ier as
a function of voltage supplied to the ampli-
f ier. One popular series draws approximately
350 mA on 45-60 volts while the same l ine
extender draws 800 mA at 20-26 volts.

The same approach to direct ional taps
indicates that typical ly 5-6 amps tbrougb
current is specif ied.

Normally you would locate your power
supply near the pla.nt mid-poizt and you will
probably run out of voltage (especial ly with
.4I2 cable) before you run out of current
handling abi l i ty.

5 9 . 5 d b

5 7 . 8 d b

54.2db

,55.2db

53.26db

-52.5db

+42dbmv
1000'

+42dbmv
1000'

[ 3 2

DIAGRAM 3

CATJ for
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N O I  S E

D E  R  A T E

AMPS
I N

C A S C A D  E

c R o s s
MOO

O E F A T E

N O I S E

D E R A T €
I N

C A S C A D E

c R o s s
MOD

D E RATE

N O I S E

D E A A T E
I N

C A S C A D E

cRoss
M O D

D E R A T E

N O I S E

D E B A T E
I N

C A S C A D E

cRoss
MOD

D €  R A T I

0 I 0 t2.o4 2 4 . O A 1 4 . 9 1 3 1 29.83 I  6 . 6 3 46

47

33.26

3 . 0 1

4 7 f

2 6.02 12.30 t f 24.60 1 5 . 0 5 32 3 0 . 1 0 16.72 33.44

3 9.54 1  2 . 5 5 1 8 2 5 . ' t 0 1 5 . 1 9 33 3 0 . 3  7 1 6 . 8 1 4A 33.62

6 . O 2 4 12.04 1 2 . 1 9 l 9 25.58 15.32 34 30.63 1 6 . 9 0 49 33.80

6.99 5 r3 .98 l 3  0 1 20 26.O2 15.44 3 5 30.88 1 6 . 9 9 50 33.98

7 . 7 4 6 1 5 . 5 6 13.22 2 l 26.44 I  5 . 5 6 36 3 1 . 1 3 1 7 . 0 8 3 4 . 1  5

8.43

9.03

' t6.90
13.42 22 26.45 t 5 . 6 8 31 31.36 1 7 .  1 6 5 2 34.32

I

I

l 8  
06

' t9.08

13.62

1 3 . 8 0

2 3

24

2 7  . 2 3 t-u-

1 5 . 9 1

' t  6.02

:'_
39

3 1 . 6 0 1 7  . 2 4 53 34.49

9 . 5 4 21 60 31.42

32.O4

1 7 . 3 2 54 34.65

1 0 . 0 0 t 0 2 0 . 0 0 |  3 . 9 8 2 5 2 7 . 9 6 40 7.40 5 5 3 4 . 8 1

1 0 . 4 1 l 1 20.42

21 5A

2 6

2 7

28 30 1 6 .  1 3 4 1 32.26 17.4A 56 34.96

l 0  7 9 1 2

1 3

1 4

28.63

2A.94

29.2s

29.54

16.23

1  6 . 3 4

42

43

32.46

32.61

1 7 . 5 6

r 7 . 6 3

5 7 3 5 . 1 2

1 4 22.2a 14.47 2a 58 35.21

43 22.92 't4 
92

14.7f

29

30

16.44

16.53

44

4 5

32.A7

33.06

1 t . 7 1

1 1 . 7 8

59 35.42

1  1 . 7 6 1 5 2 3 . 5 2 6 0 3 5 . 5 6

TABLE TWO deve loped t ro rn  d r t r  suppt ied  hy  Jer ro td  an( t  Cascade

CONCI,USIoN

OA'I 'J hopes that this kind of "think

about it" article will stLtrt ,t/ou tbirtking a,bctut
how you can save money without cutt ing
i n ) p ( ) r l t n t  s t ' r v i c c  q u l l i t y  ( . ( ) r n c r s  i n  y o u r
ncxt small(er) systen-r. Naturir l ly i t  would be
irnpossiblc to givc a. cornpletc plant layout
that woulcl suit  your si. t t t tr t ion in one "cover

it  al l"  fcaturc. l3y the t ime you add in (on
papcr) your own variables, spl i t ters, direc-
t ional l ine taps for spl i t t ing, your selecrion
of cables, etc. you wil l  be able to calculate
your own "tapped trunk" system costs vs.
the more conventional trunk and feeder
system.

M O R E  O N  4 T 5 - 6

I t  w a s  i n t e n d e d  a n d  p l a n n e d  t h a t  a  f u l l  d e s c r i p -
t ion  o f  a  do- i t -yourse l f  ear th  rece iv ing  te rmina l  fo r
t h e  A T S {  s a t e l l i t e  p r o g r a m  w o u l d  b e  o f f e r e d  i n
t h i s  i s s u e  o f  C A T J .

Between the  da te  the  August  fea ture  was pre-
p a r e d  ( m i d - J u l y )  a n d  t h e  d e a d l i n e  f o r  t h i s  i s s u e
( m i d - A u g u s t )  C A T J  h a s  b e e n  s u c c A s s f u l  i n  g e t t i n g
t h e  a n t e n n a ,  p r e a m p l i f i e r ,  a n d  R F  t o  v i d e o  p o r t i o n
o f  o u r  r e c e i v e r  u n i t  p e r k i n g ;  w h i c h  i s  m o r e  t h a n  w e
c a n  s a y  f o r  m a n y  o f  t h e  s i t e s  i n s t a l l e d  b y  H e w l e t t
P a c k a r d  f o r  t h e  p r o g r a m  !

However ,  we have a  prob lem tha t  we share  w i th
t h e  s i t e s  n o w  i n  t h e  f i e l d .  l t  s e e m s  t h a t  w h e n  t h e
u p l i n k  p o r t i o n  o f  t h e  p a c k a g e  w a s  p l a n n e d ,  a  v e r y
u n u s u a l  a m o u n t  a n d  t y p e  o f  v i d e o  p r e - e m p h a s i s
( o r  p l a n n e d  d i s t o r t i o n )  w a s  b u i l t  i n t o  t h e  p a c k a g e .
F o r  w h a t e v e r  r e a s o n  t h i s  p r e - e m p h a s i s  w a s  " b u i l t -

i n " ,  t h e r e  a r e  a  n u m b e r  o f  t e c h n i c i a n s  a n d  e n g i n e e r s
a s s o c i a t e d  w i t h  t h e  p r o j e c t  w h o  n o w  w i s h  m o r e
a t t e n t i o n  h a d  b e e n  g i v e n  t o  t h i s  p h a s e  o f  t h e
p ro j  ec t .

SEPT. ,  1974

T h e  r e c e i v e r s  b u i l t  b y  H - P  n a t u r a l l y  h a v e  d e -
e m p h a s i s  b u i l t  i n  t o  c o m p e n s a t e  f o r  t h e  p r e -
e m p h a s i s  a t  t h e  u p l i n k  e n d .  U n f o r t u n a t e l y ,  t h e
d e - e m p h a s i s  n e t w o r k s  b u i l t  i n t o  t h e  g r o u n d  r e -
c e i v i n g  t e r m i n a l s  w e r e  c o n s t r u c t e d  o r  d e s i g n e d  w i t h
1 0  a n d  2 0 %  r e s i s t o r s  a n d  c a p a c i t o r s ,  w h i c h  i s
another  way o f  say ing  " they  are  no t  very  p rec ise" .

The end resu l t  i s  a  v ideo, /sync  s tab i l i t y  p rob lem
a t  r e c e i v i n g  t e r m i n a l s .  T h e r e  i s  p l e n t y  o f  R F  ( i . e .
rece ived s igna l  leve l )  p resent  and we can ver i f y  tha t .
B u t  t h e  e n d  r e s u l t ,  b a d l y  d i s t o r t e d  v i d e o ,  i s  s o m e -
t h i n g  e l s e .

I t  i s  cor rec tab le  we are  to ld ,  and we agree tha t
i t  s h o u l d  b e .  B u t  h o w  i t  i s  g o i n g  t o  g e t  c o r r e c t e d
a n d  h o w  f a s t ,  w e  c a n n o t  r e p o r t ,

W e  a r e  s t a y i n g  c l o s e  t o  t h e  p e o p l e  r u n n i n g  t h e
p r o j e c t ,  a n d  o u t  o f  t h e i r  w a y ,  w h i l e  t h e y  w o r k  o n
t h e  p r o b l e m .  T h e n ,  w e  w i l l  p i c k  u p  t h i s  s e r i e s  a s
p r o m l s e d  a n d  c o n t i n u e  w i t h  d e t a i l e d  p l a n s  f o r  t h e
cons t ruc t ion  o f  your  own CATV sys tem rece iv ing
t e r m i n a l  f  o r  4 T 5 - 6 .

I
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TECHNICAL Tt)PICS
R E V I E W .  S P - I  M  I N  I - M I Z E R

Brown E lec t ron ics ,  L iber ty  S t ree t ,  Bar -
bourv i l le ,  Kentucky  40906,  has  over  400 o f
t h e i r  M i n i - M i z e r  u n i t s  i n  s e r v i c e  n o w  i n  7 0
some sys tems th roughout  the  Un i ted  Sta tes
a n d  C a n a d a .  D w i g h t  B r o w n ' s  B a r b o u r v i l l e
CATV sys tem was su f fe r ing  f rom the  same
type o f  l ine  surges  and sp ikes / t rans ien ts
wh ich  so  many CATV sys tems f  igh t  da i l y .
Between power  company sp ikes  ( fo r  wh ich
most  power  compan ies  deny  any  respons i -
b i l i t y ,  o r  even deny  tha t  they  can occur )  and
l i g h t n i n g  d a m a g e  t o  a m p l i f  i e r s ,  B r o w n ' s  l i f e
was se ldom Deacefu l .  Bu t  tha t  was  be fore  he
deve looed the  Min i -Mizer .

The Min i -Mizer  i s  a  soph is t i ca ted  surge /
t rans ien t / l igh tn ing  s t r i ke  p ro tec t ion  package
tha t  ins ta l l s  be tween your  AC main  source
a n d  y o u r  C A T V  p o w e r  s u p p l y .  I n  t h e  c a s e  o f
the  head-end,  i t  goes  be tween your  head-end
e q u i p m e n t  a n d  y o u r  A C  l i n e .

CATV opera tors  who have bought  and
i n s t a l l e d  t h e  M i n i - M i z e r  h a v e  b e e n  t e l l i n g
CATJ about  the  un i t  f  o r  severa l  months ,  so
we dec ided to  see what  a l l  o f  th is  qood ta lk
was about .

We se t  ou t  to  de l ibera te ly  des t roy  the
Min i -Mizer  on ly  we wanted  to  know what
the  opera t ing  parameters  were  when i t  ( f  ina l -
l y )  fa i led .  The boxed repor t  here  te l l s  what
we d id  and what  the  Min i -Mizer  d id  in  re tu rn .

The Min i -Mizer  can be  hung by  two
keyed ho les  on  the  mount ing  p la te  o r  i t
mounts  in  an  op t iona l  weatherproo f  hous ing .
O p e r a t i n g  o n  1 2 0  V A C ,  5 0  o r  6 0  H z ,  i t  w i l l
hand le  cont inuous  th ru-cur ren t  o f  7 .5  amps,
a l t h o u g h  i t  i s  r a t e d  f o r  0  t o  5  a m p s  c o n t i n -
uous  (a t  120 VAC) .  The AC source  "sees"

the  Min i -Mizer  as  a  load and the  CATV pow-
er  supp ly  "sees"  the  Min i -Mizer  as  a  source .
When a  sp ike  or  t rans ien t  comes a long i t  i s
d e l a y e d  a  m i n i m u m  o f  4 5  m i l l i s e c o n d s  b y
the  un i t  and shunted  to  g round.  The de layed
s p i k e  o r  t r a n s i e n t  c a n  b e  u p  t o  3 0  m i l l i -
seconds long and s t i l l  be  cont ro l led  by  the
c i r c u  i t .

Brown 's  exoer ience in  CATV is  ev ident
because the  un i t  has  such fea tures  as  a  bu i l t -
i n  R F  f i l t e r  t o  e n s u r e  R F  r a d i a t i o n  w i l l  n o t
occur ,  and i t  opera tes  over  the  tempera ture
range o f  -40  degrees  to  +150 degrees  F .

There  is  a  s l igh t  vo l tage drop  th rough the
u n i t  ( o n  t h e  i 2 0  V A C  s i d e )  a s  e a c h  a m p  i s

T E S T I N G  M I N I - M I Z E R

T e s t i n g  t h e  M i n i - M i z e r  i s  a  m a t t e r
o f  t r y i n g  t o  m a k e  i t  q u i t ,  o r  s e e i n g  i f
you  can dr ive  a  vo l tage sp ike  th rough
t h e  u n i t  w h i c h  w i l l  k i l l  t h e  e q u i p m e n t
c o n n e c t e d  t o  t h e  u n i t .

F o l l o w i n g  i n s t r u c t i o n s  f  r o m  M r .
Brown,  we se t  up  as  shown in  the  d ia -
gram here .  A  la rge  e lec t ro ly t i c  capac i to r
was charged w i th  two separa te  ex terna l
s u p p l i e s :  o n e  a  6 8 0  v o l t  s u p p l y ,  a n -
o t h e r  a  1 , 0 0 0  v o l t  s u p p l y .  T h e  " l o a d -

ed"  capac i to r  was  p laced across  the  AC
i n p u t  l i n e  t o  t h e  M i n i - M i z e r  a t  p o i n t s
" X " ,  t h e r e b y  i n d u c i n g  t h e  l o a d e d  c a -
pac i to r  vo l tage sp ike  to  surge  in to  the
M in  i -M izer .

The capac i to r - induced sp ike  causes
t h e  M i n i - M i z e r  t o  t r i p ,  r e m o v i n g  v o l -
t a g e  f r o m  t h e  l o a d ,  m o v i n g  t h e  c o u n t e r
ahead by  one number ,  and then rese t -
t ing  a f te r  two seconds t ime,  reapp ly ing
vo l tage to  the  load.

Tes ts  conducted  by  CATJ con-
f  i r m e d  t h a t  s p i k e s  o f  t h i s  m a g n i t u d e  d o
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1
i n  f a c t  ( 1 )  s h u t  d o w n  t h e  M i n i - M i z e r ,
and (2 )  p ro tec t  the  load connected  to
t h e  M i n i - M i z e r .

W h i c h  i s  w h a t  i t  s h o u l d  d o .
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drawn th rough the  un i t  the  ou tpu t  vo l tage
d r o p s  1 . 7 5  v o l t s .  T h e  u n i t  m e a s u r e s  5 "  x  1 0 "
x  6 .5"  (see  photo) .

One o f  the  more  in te res t ing  fea tures  is  a
"counter "  on  the  un i t  (see  photo) .  Each
t ime there  is  a  sp ike  or  t rans ien t ,  the  counter
responds by  record ing  the  event .  Thus  the
CATV opera tor  can read i l y  check  on  the  per -
fo rmance o f  the  un i t  by  no t ing  and record ing
the  number  o f  sp ikes / t rans ien ts  wh ich  migh t
have been severe  enough to  cause an  ampl i f  ie r
o r  power  supp ly  o r  head-end ou tage fo r  var -
ious  inc rements  such as  a  week or  month .

Dwight  Brown adv ises  " the  un i ts  a re  de-
s igned to  opera te  in  a  we l l  g rounded sys tem.
We connect  to  the  power  company grounds

\ {

at  every  po le  (where  they  are  ava i lab le )  and
w e  h a v e n ' t  h a d  a n y  d a m a g e  t o  o u r  4 8  m a i n
l i n e  a m p l i f i e r s  o r  o u r  h e a d - e n d  e q u i p m e n t  i n
the  pas t  two years" .

However, as Brown warns " i f  a system is
now we l l  g rounded i t  i s  poss ib le  fo r  a  damag-
ing  sp ike  to  be  induced in to  the  cab le  center
conductor  by  a  heavy  l igh tn ing  s t r i ke  near
the  cab le  and t rave l  in to  the  ampl i f  ie rs  w i th -
o u t  g i v i n g  t h e  M i n i - M i z e r  a n  o p p o r t u n i t y  t o
shunt  i t  o f f  to  g round " .

Brown is  now work ing  on  a  24O VAC ver -
s i o n  w h i c h  w i l l  b e  i n t e n d e d  p r i m a r i l y  f o r
mic rowave ins ta l la t ions .

Pr ice  range o f  the  Min i -Mizer  i s  $200.

\
i;1

C R E D I T  W H E R E  D U E

I n  t h e  J u n e  i s s u e  o f  C A T J  t h e r e  a p p e a r e d  a n
ar t i c le  on  co-channe l  in te r fe rence,  and how to  dea l
w i th  i t  e f fec t i ve ly  w i th  an tenna sys tem phas ing
tech  n  iq  ues .

I t  s h o u l d  h a v e  b e e n  p o i n t e d  o u t  t h a t  t h e  c h a r t
a p p e a r i n g  o n  P a g e  1 6  o f  t h a t  i s s u e ,  s h o w i n g  h o r i -
zon ta l  spac ing  be tween ident ica l  an tennas fo r  s ig -

SEPT. .  1974

na l  nu l l ing  o f  p rec ise  co-channe l  sources ,  f i r s t  ap-
peared in  a  techn ica l  da ta  sheet  p repared by  the
eng ineer ing  s ta f f  o f  Sca la  Rad io  Corpora t ion .  San
L e a n d r o ,  C a l i f o r n i a .  T h e  w o r k  d o n e  b y  S c a l a  i n  t h i s
f ie ld  i s  indeed legendary ,  and wh i le  o ther  an tenna
f i rms have cont r ibu ted  to  the  da ta  base f rom wh ich
we drew in  p repar ing  our  mater ia l ,  the  Sca la  e f fo r t
s h o u l d  b e  s i n g l e d  o u t  f o r  s p e c i a l  m e n t i o n .
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Ed i to r :

Thought  you wou ld  be  in te res ted
in  the  ins ta l la t ion  comple ted  in  la te
Ju ly  o f  24  foo l  parabo l ic  fo r  a  150
mi le  channe l  36  here .  For tunate ly ,  we
bu i ld  be t te r  an tennas than we take
photographs !  The d ish  was cons t ruc ted
per  Ju ly  CATJ and is  ins ta l led  105 fee t
above ground on  our  500 foo t  tower .
Those who are  skept ica l  o f  the  " l igh t -

w e i g h t  a l u m i n u m  c o n s t r u c t i o n "  p r o b -
ab ly  w i l l  have fa in t  hear ts  when they
not ice  the  two workmen " r id ing  the
d i s h  u p  t h e  w i n c h  l i n e "  i n  t h e  p h o t o
here .  We are  shoot ing  fo r  what  I  ca l l
7O/9O/ lO recept ion :  "7Oo/o  o f  the  peo-
p le  w i l l  f  ind  the  recept ion  90% accept -
ab le  70% of  the  t ime" .  Channe l  36  is
a  much needed independent  here ,  and
unt i l  we can ge t  i t  in  on  mic rowave,
the  24  foo t  parabo l ic  i s  our  answer .  l f
we cou ld  learn  how to  cont ro l  the
60-70 db  up  fades  we might  no t  need
microwave a t  a l l !

B i l l  M c V a y
Coasta l  Cab le  Company
N.  Myr t le  Beach,  S .C.

tr
x
?

ABOVE -  , lO0 pound o f  tower  c rewr ide  thc  b ig  a r -
ray  up  t l re  w inch  l ine  to  the  eventua l  hornc ,  1O5
fcct abovc ground!

BELOW - 24 foot aluminum ribbed array con-
structed at  North Myrt le Beach prepares f<tr
launching
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Ed i to r :
The ar t i c le  on  Parabo l ic  an tennas in  the

Ju ly  CATJ was most  in te res t ing .  Perhaps  you
can answer  some ques t ions  I  have.

The da ta  you g ive  spec i f  ies  a  s ing le  chan-
ne l .  Other  da ta  I ' ve  seen quotes  the  poss ib le
use o f  severa l  channe ls  i f  in  the  same genera l
d i rec t ion  and perhaps  no  more  than 20-30
degrees  apar t .  Other  da ta  no t  g iven  in  the
ar t i c le  re la tes  to  ghos t - re jec t ion ,  one b ig  rea-
s o n  f o r  o u r  b u i l d i n g  o n e  o f  t h e s e  a n t e n n a s .

O u r  a p p l i c a t i o n  f o r  a  p a r a b o l i c  i n v o l v e s  a
s i tua t ion  near  a  busy  h ighway,  so  h igh  rear
no ise  re jec t ion  is  requ i red .  And th ree  or  four
channe ls ,  a l l  o f  wh ich  have mul t i -pa th  ghos ts
and are  rece ived 0-30  degrees  apar t .  Wi l l  the
p a r a b o l i c  d e s i g n  d o  t h e  t r i c k ?

We wou ld  a lso  l i ke  to  know i f  more  de-
t a i l e d  p l a n s  a r e  a v a i l a b l e  w i t h  t h e  k i t  a n d
w h o  m a k e s  t h e  k i t ?  F i n a l l y ,  I  w o u l d  l i k e  t o
comment  tha t  there  has  long been a  need fo r
a  pure ly  techn ica l  magaz ine  o f  th is  type .
T h a n k  y o u !

J . J .  M u e l l e r
E M C O  C A T V ,  I N C .
Manchester ,  V t .

M r .  M u e l l e r :

Because the  focus  po in t  o f  the  d ish  is  a
t rue  po in t  (w i th in  the  ver t i ca l  up  and down
p lane l im i ta t ions  d iscussed on  Pages l6  and
I  7 )  s igna ls  tha t  come to  the  d ish  f  rom any
head ing  o ther  than dead on  (see ske tch  here)
end up  be ing  focused no t  a t  the  main  foca l
po in t  bu t  a t  some focus  po in t  le f  t  o r  r igh t  o f

P A R A B O L I C  S C R E E N
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F i n a l l y ,  i f  y o u
tab le  (Page 30  CATJ
ga in  (a  fo rm o f  s ize
beamwid th  pa t te rns ,

P a r a b o l i c  G a i n

b o i l  t h i s  d o w n  i n t o  a
J u l y ) ,  a n d  t r a n s l a t e  d i s h
measurement )  in to  3  db
y o u  f  i n d :

3  d b  b e a m w i d t h  ( l )

( 1  h o r i z o n t a l  a n d

40 degrees
30 degrees
20 degrees
I  0  degrees

5 degrees
2.5  degrees
1.0  degrees

ver t i ca l  beamwid ths)

T o n y  B i c k e l
C h i e f  E n g i n e e r
C A D C O ,  I N C .
O k l a h o m a  C i t y ,  O k l a h o m a

E d i t o r  C A T J :

T h e  J u l y  C A T J  ( C a b l e  C a p t i o n s ,  P g .  5 )
c o n t a i n s  a  r e p o r t  o n  t h e  A p p l i c a t i o n s  T e c h -
no logy  Sate l l i te  (AT5-6)  exper iment  tha t  may
i n a d v e r t e n t l y  b e  m i s l e a d i n g  t o  c a b l e  o p e r a -
t o r s  w h o  a r e  s e e k i n g  i n f o r m a t i o n  i n  t h i s  a r e a
o f  c o m m u n i c a t i o n s  n e t w o r k i n g .  N o t h i n g  i n
the  news i tem was inaccura te  bu t  the  reader
i s  l e f t  w i t h  t h e  i m p r e s s i o n  t h a t  a  $ 3 , 0 0 0  o r
$4 ,000 sa te l l i te  rece iver  i s  now ava i lab le  fo r
v i d e o  d i s t r i b u t i o n  s e r v i c e .  l f  t h i s  w e r e  s o ,
anyone who wou ld  suggest  the  purchase o f  a
r e c e i v e r  ( s t a t i o n )  2 0  t i m e s  m o r e  e x p e n s i v e
s h o u l d  c l e a r l y  h a v e  h i s  h e a d  e x a m i n e d .  H e r e
are  some fac ts  concern ing  4T5-6  tha t  may
he lp  es tab l i sh  the  proper  perspec t ive :

1 .  T h e  , 4 T 5 - 6  i s  a  c o m p l e x  e x p e r i m e n t a l
s p a c e  v e h i c l e .  l t  c o s t  i n  e x c e s s  o f  6 0  m i l -
l i o n  d o l l a r s .  ( B y  c o m p a r i s o n ,  W e s t a r  c o s t
a b o u t  7  m i l l i o n . )  T h e  l a u n c h  v e h i c l e  i s
l a r g e  a n d  e x p e n s i v e ,  p o s s i b l y  t w i c e  t h a t
o f  t h e  W e s t a r  l a u n c h .
2 .  So la r  power  fo r  the  4T5-6  t ransponders
i s  c o n c e n t r a t e d  i n t o  t w o  ( p o t e n t i a l )  v i d e o
c h a n n e l s  ( W e s t a r  h a s  1 2  v i d e o  c h a n n e l s ) .
3 .  T h e  " f o o t p r i n t "  o f  t h e  4 T 5 - 6  i n  t h e
2.5  GHz band is  less  than 10% of  the  area
o f  t h e  c o n t i n e n t a l  U n i t e d  S t a t e s .  T h e r e -
f o r e  i t  i s  n o t  s u i t a b l e  f o r  n a t i o n a l  n e t -
work i  ng .
4 . f h e 2 . 5  G H z  b a n d  i s  r e s e r v e d  f o r  e d u c a -
t i o n a l a n d  o u b l i c  s e r v i c e  t r a n s m i s s i o n s  a n d
has no t  ye t  been approved fo r  commerc ia l
o r  car f le r  u5e.
5 .  The 4T5-6  is  a l ready  booked fo r  the
n e x t  s e v e r a l  y e a r s  a n d  i s  n o t  a v a i l a b l e  f o r
CATV serv ice .
S o  i n  s p i t e  o f  t h e  l o w e r  p r i c e  t a g  o n  a n

ear th  rece ive  s ta t ion ,  the  to ta l  cos t  per  hour
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may be grea ter  and serv ice  migh t  no t  be  a-
v a i l a b l e  f o r  m a n y  y e a r s  -  i f  a t  a l l .

T rue ,  sa te l l i te  rece ive  s ta t ions  tha t  can
w o r k  t o d a y  w i t h  e x i s t i n g  a n d  a v a i l a b l e  d o -
mest ic  sa te l l i te  car r ie rs  a re  more  expens ive
than the  4T5-6  rece iver .  Cos t  must  be  eva l -
ua ted  in  te rms o f  serv ice  per fo rmed -  revenue
p r o d u c i n g  v a l u e .  l f  t h e  i m p o r t a t i o n  o f  u s e f u l
p rogramming to  a  cab le  sys tem o f fe rs  revenue
produc ing  benef i t s  g rea ter  than the  cos t  o f
the  program and the  shared cos t  o f  the  d is -
t r ibu t ion  sys tem -  the  impor ta t ion  is  a  good
buy.  Here  we are  cons ider ing  the  shared cos t
o f  the  d is t r ibu t ion  sys tem.  Would  a  user -
o w n e d  s a t e l l i t e  r e c e i v e  s t a t i o n  t h a t  c o s t " t e n s
o f  t h o u s a n d s  o f  d o l l a r s "  m a k e  t h i s  p r a c t i c a l ?
As an  exerc ise  le t ' s  de termine the  cos t  per
u s e ,  b a s e d  u p o n  t h e s e  a s s u m p t i o n s :

i .  T h e  r e c e i v e  s t a t i o n ,  s i m i l a r  t o  t h e  o n e
d e m o n s t r a t e d  a t  A n a h e i m ,  i s  $ 7 5 , 0 0 0
i n s t a l l e d .
2 .  T h e  e q u i p m e n t  i s  a m o r t i z e d  o v e r  1 0
y e a r s  o n  a  s t r a i g h t  l i n e  d e p r e c i a t i o n  a t  a
15% (user )  cos t  o f  money.
3 .  The ne twork  cons is ts  o f  100 rece iv ing
po in ts  whose average"use tac lo r " i s  2 -1  /2
c h a n n e l  h o u r s  p e r  d a ; .
4 .  Each cab le  sys tem in  the  ne twork  owns
and opera tes  i t s  own rece ive  s ta t ion  a t  i t s
o w n  h e a d - e n d  s i t e  ( n o  a d d i t i o n a l  r e a l  e s -
ta te  requ i red) .  Unat tended opera t ion  per -
m i t s  u s e  o f  e x i s t i n g  t e c h n i c i a n s  a n d  t e s t
e q u i p m e n t  f o r  r o u t i n e  m a i n t e n a n c e .
5 .  S p a r e  p a r [ s  a n d  f a c I o r y  s e r v i c e  c o s t s
over  the  10  year  per iod  does  no t  exceed
$ 3 0 , 0 0 0  ( a d d  i t i o n a l  e x p e n d i t u r e s ) .
6 .  The cur ren t  car r ie r  ra tes  fo r  occas iona l
t r a n s p o n d e r  a n d  u p l i n k  s e r v i c e  a p p l y  a n d
these cos ts  a re  shared equa l ly  by  the  cab le
sys tems on the  ne twork .
G i v e n  t h e s e  a s s u m p t i o n s ,  ( i t  c a n  b e  s h o w n

that )  the  cos t  to  each cab le  sys tem fo r  d is t r i -
b u t i o n  o f  a  l / 2  h o u r  p r o g r a m  i s  $ 1 5 . 1 4 .  l f
the  cos t  o f  money were  less  ( than i  5o lo ) , i f  the
n u m b e r  o f  c a b l e  s y s t e m s  s e r v e d  w e r e  l a r g e r
( t h a n  1 0 0  s y s t e m s ) , o r  i f  t h e  u s e a g e  f a c t o r
were  grea ter  ( than 2-1 , /2  channe l  hours  per
c lay)  the  per  (un i t )  cos t  wou ld  be  less .

T h i s  i s  a  r e a s o n a b l e  c o s t  o f  h i g h  q u a l i t y ,
r e a l  t i m e  d e l i v e r y  o f  p r o g r a m  s i g n a l s  w h i c h
c a n  b e  p u t  i n t o  t h e  c a b l e  s y s t e m  w i t h o u t
l o c a l  h a n d l i n g  o r  o p e r a t i o n a l  e x p e n s e .  T h i s
f i g u r e  i s  a  s m a l l f r a c t i o n  o f  t h e  p r o g r a m  c o s t
a n d  h o p e f  u l l y  a  s m a l l  f  r a c t i o n  o f  t h e  r e v e n u e
p r o d u c i n g  p o t e n t i a l  o f  t h a t  p r o g r a m m i n g .
(For  anyone)  to  suggest  tha t  the  rea l  i ssue o f
v i a b i l i t y  o f  n a t i o n a l  n e t w o r k i n g  o f  p r o g r a m -
m i n g  f  o r  p a y  T V ,  c o m m e r  c i a l  s p o n s o r s h i p , o r
fo r  improv ing  subscr iber  sa les  be  pos tponed
for  severa l  years  in  the  hope tha t  lower  hard-
w a r e  c o s t s  w i l l  r e d u c e  t h e  d i s t r i b u t i o n  e x -
penses  (wh ich  even now are  bu t  a  smal l  f  rac -

i 3  d b
1 6  d b
2 0  d b
26 dt)
3 2  d b
3 8  d b
4 6  d b
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t ion  o f  to ta l  cos t )  does  no t  seem to  be  rea l i s -
t i c .  I  be l ieve  a  d isserv ice  is  done when anyone
d is t rac ts  a t ten t ion  f rom major  i ssues  and
makes hypothe t ica l  compar isons  be tween an
e x i s t i n g  c o m m e r c i a l  r e a l i t y  a n d  a  g o v e r n m e n t
f  u  n d e d  e x p e r i m e n t .

Rober t  E .  But ton
Di rec tor .  Sa te l  l i te  Opera t ions
Te lePrompTer  Corpora t ion
New York ,  New York
M r .  B u t t o n ' s  c o n c e r n  t h a t  t h e  c u r r e n t

ser ies  o f  a r t i c les  appear ing  in  CATJ w i l l  d is -
t rac t  f rom the  long te rm program to  sa te l l i te
in te rconnect  ( la rger )  CATV sys tems is  mis -
p laced.  As  the  August  i ssue o f  CATJ no ted ,
the  4T5-6  program is  an  exper imenta l  p ro-
gram and we no ted  i t  w i l l  las t  on ly  th rough
the  cur ren t  schoo l  year .  As  we no ted ,  wh i le
i t  i s  opera t iona l to  Nor th  Amer ica  i t  p rov ides
an oppor tun i ty  fo r  CATV sys tem opera tors
(o f  v i r tua l l y  any  s ize)  to  acqua in t  themse lves ,
by  f  i r s t  hand exper ience,  w i th  the  new wor ld
o f  u p  a n d  d o w n  l i n k s .  l f  w e  c o n v e y e d  t h e
impress ion  tha t  a  CATV opera tor  cou ld  go
to  Hewle t t -Packard  and purchase a  93000/
$4000 ear th  rece iv ing  te rmina l  fo r  th is  p ro-
gram,  we er red .  We are  to ld  tha t  H-P w i l l  no t
prov ide  un i ts  fo r  ind iv idua l  purchasers ,  tha t
in  fac t  a l l  o f  the  rece ivers  o rdered and pro-
duced were  de l i vered  d i rec t l y  to  the  pro jec t .
Th is  then leaves  the  CATV opera tor  w i th  a
des i re  to  exper iment -w i th - the-exper iment  on
h is  own,  to  des ign  and cons t ruc t  h is  own
ear th  rece iv ing  te rmina l .  That  i s  our  func t ion
here  in  CATJ,  to  g ive  whatever  gu idance we
can towards  ach iev ing  ind iv idua l  sys tem op-
era t iona l  ear th  rece iv ing  te rmina ls .

SUPPORT CATJ ADVERTISERS

. .because the l )ct tcr  your support  of  t l tcrn,  thc
bct tcr  thcy support  OA' I 'J .

MORE .  UNDERSTANDING 325

Nb one will lrc rnorc plcased than CA'I'J when
this fine little booklct that cletails lrow to get akrng
with the FCC and complete your Form 325 proper-
ly  ( inc luding making in i t ia l  appl icat ion for  a CAC)
.  .  .  . is  f inal ly  re lcased and into the mai l !

Gett ing i t  f inal ly  done is a l i t t le  b i t  l ike r ry ing
to catch a greased pig. .the darned thing just
docsn' t  s tay st i l l  long enough to get  a handle on i t !

The Commission is changing the rules to the
ball game almost weekly. We have writtcn and
ripped up enough scts of instructions to fill several
books. On the present schedule, it will be in the
mail by the last week in September which, like
washing your car, will almost surely guarantee that
by the first wee[< in C)ctober the Commission will
inact a major rule change once again!
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Deliverii'rg
Now!

Models 5122 G 5124 Mod-
ulor 5-300MHz Two ond four-
woy outdoor/indoor splitters.
5upremely uniforrn rfi ond
weofher seoling in o low cost
cnd simplistic cost olloy housing.

oTotol ly  modulor .  Chonge f rom two to
tour woy wi thout  .noving housing

oEven 360o hold 'down pressure f rom
copt ive s ingle screw

.5eporote cost- in r ' f  borr ier  f  ights EMI

.Versol t le wol l  eove or  r r lessenge.
mount ing

oseoorote weolher seol  choonel  cnd

9OsKer
.One-piece F-6 I  type insulotor  p in

ossembl ies

Why Voif?
Coll Toll-Free or Collecf!
Toll-free
From the Eost 8OO,448 9121
From the West 800.448 5 I  7 I

Collect
In New Yorl<
In Col i forn io

3 1 5 . 6 8 2 9 1 0 5
21 3.  320 9105

i/lcrgncr\rcD:rK
catv  d iv is ion
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There ls A Way

In most ()A'I-V areas the quanti ty and
quali ty of off-the-air F-M broadcast signals
is more than suff icient to satisfy subscriber
neerds. Seldom arc CATV operators asked or
told to provide off-the-air reception for cable
carriage of one or more stat ions which are
just not tccl. tnical ly rel iable. ' I 'he nature of
FM broadcasting program formats is such
that i f  one stat ion that might be desired can-
not be brought in with adequate clari ty and
ficlel i ty, one or more other stat ions can be
"found on the dial" with a similar or identi-
cal format to satisfy subscriber needs.

' l 'herc arc exceptions of course. Some
public broadcast stat ions, for example, have
unique programming formats and they are
highly desirable signals for that very rcason.
Some commercial stat ions have such an out-
standing l istener appcal ( i .e. KlOI in San
F.roncisco) that they are much sought after
beyond their normal Gradc l l  contours.

CAI'V FM signal carr iage equipment fal ls
into three broad operational categories:

(1) Rroadband signal processing,
(2) Indiaidual stat iott  signal processing,

w i th  hc terodyne proecss ing  un i ts ,
(3) l)emodulator zzir.s which take the

received signal to audio, and com-
panion cable modulators for cable
carriage of the audio signal(s).

Broadband FM carriage is perhaps the
simplest to instal l ,but i t  leaves the subscri-
ber's receiver at a definite disadvantage be-
cause no CATV head-end effort is made to lr-
diuidually balance the RF signal level of each
stat ion received. Digging one specif ic FM
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VERY SELECTIVE RECEIVING
SYSTEM FOR DISTANT FM

D] I'' I; ] C U I,T- O I'- II A I ]I
stat ion out of the 200 FM channels between
88.1 and 707.9 Mllz is only possible with
broadband FM processing when the desired
stat ion is equal to or stronger in strength
than stat ions +l- 2 l ;M channels either side of
i ts assigned channel.

Individual stat ion processing via hetero-
dyne techniques offers some hope for dif f i -
cult  signal reception, but not when the de-
sired stat ion has one (or two) strong adjacent
channel signals also present. Modern CA'I 'V
FM heterodyne processors simply cannot
function to separate a weak desired 99.7
MHz signal from one that is several t imes (or
several hundred t imes) as srrong on 99.9 (or
e v e n  1 0 1 . 1 )  M H z .

To achieve the kind of select ivi ty neces-
sary to "f ind" (rel iably) a distant signal on
FM, i t  is imperative that the system designer
approach the problem as a "receiz; iytg prob-
lem" and not as a "processing problem". Be-
fore the signal can be processed (onto the
cable) i t  must be receiaed.

G E N E RA L R EC E I VI NG P RO I] I,EMS

Distant FM stat ions may be dif f icult  to
receive because they are some distance away
or because they are not al l  that far away, but
a much closer stat ion is located on an
adjacent channel. In some situations the sta-
t ion is both distant from you and on a fre-
quency with a strong nearby adjacent chan-
nel signal.

Virtual ly al i  FM tuners or tuner/receivers
are designed primarily with the consumer in
mind. They are general ly intended for use
within medium to high signal level areas, and

CATJ for



with normal stat ion separations between
channels in use. The FCC never assigns sta-
t ions in the same market area to channels
closer than 3 apart,  and as a consequence this
60O kHz separation in assignments within a
locale has helped determine some standards
for FM tuner/receiver manufacturers.

However, as you move out of a major
market area, you often f ind a peripheral
market stat ion sandwiched in between 3-
apart assignments in the major markets. In
situations l ike this you lose the abi l i ty, with
normal receiving techniques, to ut i l ize those
channe ls immediately adjacent (on either
sicle) of the peripheral market srarion i f  i t  is
near to you.

Systems that have attempted to "bring

in" distant stat ions in a situation I ike this
usually go through the phase of trying to
attcnuate the undesired signal with an RF
in-l ine trap. I t  won't work because at 100
MFIz an in-l ine trap is suff iciently broad that
as you sclect iaely . t t tenuLtte the undesired
stat ion (the c/o.sa one) you also attenuate the
distant stat ion 1, or even 5 channels away.

STAC K ED
F M  L O G S ,
S T A G G E R E D
F O R
R E J E C T I O N
O F  U N W A N T E D
S I G N A L

D O W N  L I N E
{LOW LOSS)

C A T V  S T E R E O

A U D I O  I M O D U L A T O R

TO CATV

DIAGRAM 1
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StampOut PostageWaste
On Gustomen Bills...

Befone It StampsYou Out!
(At 10d a throw vou can't afford it.)

'B-Coupon Btlls, A.All Other Types of Bil l ing

M u l t i p l y  t h e  n u m b e r  o f  y o u r  c u s t o m e r s
l )y  the  bo t tom l ine  f igure  to  de termine to ta l
pos tage sav ings  w i th  coupon books .  That

sav ings  can appear  on  your  company 's  bo t tom

l i n e  a s  a c l d i t i o n a l  p r o f i t .  T h i n k  a b o u t  t h a t !

A n c j ,  r e m e m b e r :  o n e  b o o k  o f  1 2 - m o n t h l y

coupons means one b i l l ,  o r re  pos tage charge
tor  a  cus tomer  fo r  a  who le  year ;  cu ts  pos tage

cos ts  l )y  as  much as  92%.

S " n r l  t o d a y  t o  c a t a l o g  c o r t a i n r n g  p r c e s

and or ( le r inq  in to rmat ion .

I'Cr $PIHffil$ [0. rilili?r';;:i"':il;
C O U P O N  B I  L L I N G  S P E C I A L I S T S

A J  1 5  T U N E R

R E P A I R  . . .  R E P A I R

Richey Development Company an-
nounces the opening of an Oklahoma
City repair depot to serve the CATV
industry from Mid-America. We are
staffed and equipped to repair most
types of CATV equipment (no matter
how old) quickly and eff iciently. Put
old equipment back in service!

Call (405) 787-5086
for emergency service.

COI\I8IN E R
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1'hen many systems go rhrough the "get

me a selective RF pre-amp" phase. Again,
there is nct suclt  animal commercial ly avai l-
able at this t ime. A "single channel" FM pre-
ampli f ier is merely a broad banded pre,amp
peoked on a single cban.nel and i t  wi l l  ampli fy
the undesired signal almost as much as the
desired signal.

An RF pre-ampli f ier, i f  i t  is needed, is a
sign that:

(1) ' l 'he front end noise f igure on the
rece iv ing  sys tem you are  us ing  is  a
Iong way from IrM receivers state-
of-the-art ( i .e. even mediocre FM
reccivers have noise f igures so low
that an RF pre-ampli f ier should not
he lp  them a t  a l l ) ;

(2) You are approaching the problem
bd ckwdrds.

What you need to do first is t<t receiae the
signal in the head-end with no objectionable
interfercnce . ' I 'here is only one way to do this;
that is with a highly selective, stable, and
sensit ive I iM tuner (de-mod).

l f  you survey the tuners on the market
you wil l  cventual ly come to the conclusion
that very few are designed l ike the communi-
cations receivcr they truly are. Most are more
interested in hi-f i  than selective receivins
a l r i l i t y  a n d  a l l  o f  r h e  e n g i n e e r i n g  t h a r  h a s
gone into them has been directed at making
tlre average non-technical consumer proud oJ'
l.)is Jront ptrncl.

' I 'here 
is, to our knowledge, o.ne excep-

t iort to this general analogy. ' l 'hat 
exception

is  the  I Iea th  Company Mode l  ,4 . / -15  FM
tuner (de-mod) at a price which wil l  make i t
worth considering for even modest size
CATV systems.

T 'he  AJ-15 by  the  I lea th  Company ( l )
is currently in the $2O0.00 price class. I t  is a

kit ,  in the Heathkit  tradit ion, and should re-
quire approximately 2O hours of assembly
t ime by someone who knows which end of a
soldering iron ro hold. Basical ly, i t  is a tuner
that accepts 88-108 MI{z input RF energy
and gives you a couple of audio outputs. The
output audio level is low (1.5 volts RMS
across approximately 9K ohms). This is ade-
quate to drive the audio input ofany conven-
t ional FM modulator. Audio output is in ster-
eo .

The big advantage to the al l  sol id state
AJ-l5 is that i t  has been designed by some-
one who understands and appreciates com-
munication receiver problems. This is evident
to anyone who looks at the schematic and
understands things l ike front end noise f igure
(CA'I 'J measured i t  at 2.2 db at 100 MFIz).
sensit ivi ty (1.8 microvolts produces a signal-
to-noise rat io of approximately 30 db), and
most important for our considerations here,
selectivi ty.

The AJ-15 achieves i ts select ivi ty by
utilizing a pair of factory tuned crystal filters
in the 10.7 MHz i. f .  section. ' I 'his results in
better than 70 db reject ion of adjacent chan-
nel signals. In effect, a 10O,000 microvolt Io-
cal signal (+40 dbmv) on an immediate ad-
jacent channcl wi l l  not overpower a distant
32 microvolt signal (-30 dbmv) on the desired
channe l .

Al l  of the usual audio (de-mod out)
specif icat ions of the AJ-15 are equal ro or
better than any CA'I 'V type FM demodula-
tors on the market today.

The AJ-15 is gang-variable tuned and nor-
mally you might worry about dri f t .  A num-
ber of CATV sysrems CATJ talked with, who
have used this unit  for several years, reported
they have had no problems with tuning dri f t
with the unit.  Heath has done somethins in-

I
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teresting with the RF front end. I t  employs
a pair of FET's (f ield effect transistors)
which have been selected for optimum noise
f igurq ,  ga in .  and res is tance to  over load.  The
gate of RF transistor number one is above
ground through series 100K resisrors. An
AGC voltage developed in the IF is coupled
back to the junction of the two 100K resis-
tors to bias down (or off) the RF' pre-
rmpl i f ie r  in  the  runcr 's  f i r s t  RF r , rg .  * -h .n
the input signal r ise.s dramatical ly. The inter-
esting part is tl.rat this biasing does not begi.n
unti l  the input voltage across 75 ohms has r is-
en  to  200 mic roao l ts  o r  -14  dbmv.  The RF
stage has a wide dynamic range (from -14 to
down below -64 dbmv or 50 db of range)
within which the RI,- stage runs wide open,
offering :rll of the gain it can muster for the
weak signals. ' I 'his 

happens to be a very desir-
able dynttmic rungc window (-64 dbmv to -14

dbmv) for most CA'IV applications we have
been discussing. Signals which fal l  in the -55

dbmv ( l . f t  m ic rovo l ts )  to  -74  dbmv (200
microvolts) range are going to be noise free
and that is exactly the range with which wc
are conccrnecl.

( I  )  
' l 'be 

I lctt tb Compaily, IJei l ton IIarbor,
Micbisan 49022

JERRY CONN & ASSOCIATES
*Natiornl llepresentutires of

De I  I  a-  I l t '  n ,  o.Cascade

* Representilry l)ssex lnternutional
Coarilil Cabk*

*Representing LRC Illet:tronit:s
,4 hurtirtun (lonne<:l,ors

NATTONWTDE WATS (8OO)  233 -094O
fN  PA .  CALL  COLLECT (7171  263 -825A

55O CLEVELAND AVE.
C H A M B E R S B U R G .  P A .  1  7 2 O 1

WESTAY Reverse Spiral Grips
WESTAY Ground Clamps
WESTAY Ground Blocks

Available from your local
distr ibutor or direct from
manufacturer:

WESTAY COMPANY
P.O. BOX 573

CUPERTINO, CA.  95014

C O N T I N U E D  F R O M  P A G E  5

t h e  s e r i e s  i s  a  s i m p l e  b o x  w h i c h  r e a d s  " 5 . 1 3 6 1  W i t l  G e t  I n t o  Y o u r  P o c k e t ' i T h a t  i s  t h e  t o t a l
( t e a s e r )  a d v e r t i s e m e n t .  T h e  n e x t  a d ,  a  d a y  l a t e r ,  r e a d s  " S . l 3 6 l  W i l l  T a x  Y o u  F o r  W a t c h i n g
TV " .  The ser ies  bu i lds  f rom there ,  po in t ing  ou t  tha t  cab le -connected  homes (4Oo/o  are  so  con-
nec ted  in  West  V i rg in ia )  a re  about  to  pay  a  "v iewing  tax" .  The purpose o f  the  campaign  is  to
a le r t  and a la rm cab le  v iewers  to  the  rami f i ca t ions  o f  S .1361 and to  c rea te  la rge  vo lumes o f
mai l  to  members  o f  the  U.S.  House and Senate  f rom v iewers ,  c i t y  counc i l s ,  and everyone
concerned w i th  "ye t -one-more- tax" .  CATV opera tor  Er ickson persona l ly  has  donated  the
funds  fo r  sa tura t ing  West  V i rg in ia  and Arkansas  (home s ta te  fo r  Senator  McCle l lan)  w i th  th is
program.  Other  opera tors  a re  a l ready  jo in ing  the  program on a  reg iona l  commi t tee  bas is  in
o ther  s ta tes .CATA has  prepared a  ser ies  o f  adver t i sements ,  wh ich  are  ava i lab le  fo r  the  ask ing .

What  happens when a  broadcas ter  i s  caught  in  an  ac t  tha t  ra ises  the  ques t ion  as  to  the
broadcas ter ' s  r igh t  to  cont inue ho ld ing  a  federa l  l i cense? Ask  George T .  Hernre ich ,  owner  o f
K A I T - T V ,  J o n e s b o r o ,  A r k a n s a s .  O n  J u l y  9  t h e  C o m m i s s i o n  a n n o u n c e d  K A I T - T V ' s  a p p l i c a -
t i o n f o r r e n e w a l o f  l i c e n s e  w a s  d e n i e d .  T h e  C o m m i s s i o n  h a s  b e e n  r e v i e w i n g  t h e  K A I T  c a s e  f o r
severa l  years ,  a  s i tua t ion  tha t  deve loped when i t  was  learned tha t  fo imer  ABC o f f i c ia l ,
ThomasSul l i van ,  so l i c i ted  and was pa id  a  to ta l  o f  96 ,000 by  Hernre ich  as  "cons idera t ion"  fo r
KAIT rece iv ing  a  h igher  ne twork  base (adver t i s ing  proceeds)  ra te ,  a  mat te r  over  wh ich  Su l l i -
van  apparent ly  had cont ro l .  A f te r  hear ings  and more  hear ings ,  a rguments  and ev idence,  FCC
Admin is t ra t i ve  Law Judge Fores t  L .  McClenn ing  ru led  tha t  the  KAIT l i cense w i l l  no t  be
renewed.  A t  the  same t ime the  Hernre ich  s ta t ion  in  Jonesboro  was den ied  l i cense renewal .
s ta t ion  KFPW (a lso  owned by  Hernre ich)  in  For t  Smi th  was gran ted  a  l i cense to  cover  a  con-
s t ruc t ion  permi t .  Now what  happens? The Commiss ion  w i l l  d i rec t  Hernre ich  to  e i ther  d ispose
of  the  proper ty  ( th rough fo rced sa le  to  a  Commiss ion  qua l i f ied  buyer )  o r  the  Commiss ion
cou ld  ask  fo r  new app l ica t ions  fo r  s ta t ion  f requency  (channe l  8 ) .

I
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CABLT BUREAU

The Federal  Communicat ions Commission con-
tinues to handle actions pending before it in ways
which cont inue to indicate current  Commission in-
terpre tat ion of  the Rules.

Thc Commission c lesi re not  to become em-
broiled in local franchise matters is found in a
dccis ion rc lat ing to Frankfor t ,  Kentucky.  Con-
solidated TV Cable Service, Inc. had charged that
in- town compet i tor  Community _ Service,_ Inc.  was
practicing antic<>mpetitive proceclures and Consoli-
dated asked the Commission to cnforce a cease and
clcsist  order against  Community.

Consolidatecl is a privately owned CATV system
whi le Community is  a l leget l ly  munic ipal ly  owned.
Consol ic latccl  maintains that  Communitv.  as a 

"n()n-

prrr f i t  munic ipal ly  t 'wnc. i  CATV system operatcs
uncler  an agrecment wi th the c i ty  which al lows Com-
muni ty f ree ( i .e.  no charge) useage of  munic ipal ly
owncci  poles,  ancl  that  Community use of  io int-use
poles owned by the Ci ty ancl  by Southern Bel l  is  a lscr
f rce ofany annual  chargcs.  Consol ic lated also al lcges
that  Community was able ro grow into South and
Vest Frankfort while Consoliclatecl was deniecl use of
poles for that area. This, Consoliciated allcged, has
enable. l  Community to gain approximarcly 400 sub-
scribers while reportcclly Consolidated gnrwth has
hal tcd.  Final ly ,  Consol ic lated al lcgeci  rhar i t  has been
f, r rccJ t , ,  l , ,wt . r  i ts  monrhlv serv icc rare to stav in
bus incss  aHa ins r  C r )mmun i t y  compc r i t i on .

The Commission admit tecl  that  Consol idated had"raiset l  
a host  of  issucs" but  noted " the pleat i ings

wcre regrettably vague (Cr>mmission emphasis)".
Thc Commission pointed out  " i t  had nevcr favored or
opposecl  munic ipal  involvcment in cablc te levis ion"
and "The 

Ci ty of  Frankfor t 's  d i rect  or  indirect
involvement in CATV was immater ia l . "  The
Commission furthcr noted "\We have never attemDt-
eJ  t , t  c i i s cou ragc  (umpe t i t i ( ) n  b ( rween  t ab l c  sys t cms
in the same geographic area but have encouraged
such hcad-on compct i t ion through the cert i f icat ion
process.

However,  thc Commission stated "Consol idated

had  ra i sed  a  poss ib l e  c l a im  conce rn ing  d i s -
cr iminatory use of  pole at tachment r ights"  but  " i t

has failed to make a sufficient showing that a
discr iminatory s i tuat ion exists in Frankfor t . "The
Commission clid note that Consolidated was free to
in i t iate a new proceeding i f  i t  could dem()nsrrate rhe
existence of  ant icompet i t ive conduct .

The Commission has once aqain demonstratcd that
the mere f i l ing of  an al leged' loss of  economic base
wi l l  not  kcep a CATV svstem from carrv ins anv an, l  .
a i l  L l  v  sta i l ( )ns t t  can t lnd to br lng lnto an area.
Coastal  Cable TV Company,  operator  of  new systems
at Groton, Ledyard, and Stonington, Connecticut
has received Certification for all three svstems to
incluJe carr iage of  ETV star ion WGBH-2 B.r tun.
The opponent,  Connect icut  Educat ional  Televis ion
Corporation (\7EDN-TV) had told the Commission
that system carriage of \fGBH would have an ad-
verse lmpact on rhe CETC ability to raise operating
and capiral fund contributions. The CommiJsion re--
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sponded by pointing out that the CETC filing con-
tained no factual evidence of economic harmio the
CETC operation.

A number of  Commission ru l ings deal ing wi th sys-
tems operating close to ma jor markets, but with vari-
ous forms of limited channel capacity (i.e. fewer
channels available than the rules requirecl) continue
to indicare the Commission s wi l l ingness ro be pracr i -
cal  when the s i tuat ion would force a hardshio on a
slStem anr l  i rs  subscr ibers.

Clear Cable Televis ion Corporat ion.  Berklev' fownship 
anJ Beechwood Borough, N.Y.  has

been given unt i lJanuary 1, ,  L975 to p late a converter
into the home ofal l  of i ts  subscr ibers.  Clear of fers l5
cab l c  TV  s i gna l s  ove r  l 2  channc l s  unde r  a  Jua l  r a te
structure that  a l lows subscr ibers ro reccive 12 chan-
nels for  one rate or  15 channcls for  a secont l  rate.
Those receiv ing 12 channels have several  shared-
time channcls with partial programming from scveral
stations. Station KYV, Philadelphia hatl insrigatecl
the actual  complaint  wi th the Commission bi '  de-
manJing rhat  i t  be carr ic . l  1as a musr carry s ignal)
1004  o f  r hc  t im ( .  on  onc  o f  r hc  I  2  channc l i  t ha t  a l l
subscr ibcrs reccive al l  of  the t imc.  The Commission
heard from Clear rhat it was endeavorinq to eliminate
rhc c lual- ratc srructur(  by placing converters in a l l
homes, whcreupon all subscribers woulcl have availa-
ble all of the signals on a full time basis. The Commis-
sion agrecd that this was a fair solution to the oroblem
anJ gave Clear unr i l  January I ,  l9 '5 to rcccivc thc
converters f rom the suppl ier  and have them instal led
in a l l  homcs.

Coaxial  Communicat ions.  Inc.  of  Vhi tehal l .
Oh io  has  r c (e i vcd  C r rmmiss i on  app rova l  t r )  sha re  rhe
local  or ig inat ion faci l i t ies at  the Coaxial  nearby (and
in te r - r , r nnec t cJ )  C , r l umbus ,  Oh io  sys r t .m .  I n  wa i v i ng
sect ion 76.251 (a)  (4) ,  the Commission notcd that  a i
the present time forcing the Vhitehall system ro
maintain separate local  or ig inat ion ancl  access
faci l i t ies woulc l  nor be in the Dubl ic  inreresr s ince
such  i n t e r c , , nnec t cJ  f a . i l i t i ( s  * . r .  a  pa r r  u f r he  ovc r -
a l l  Co lumbus  sys rem.

S o n i c  T V  S y s t e m s ,  L t d . ,  a  f r a n c h i s e e  a t
Highland Falls, New York has been granted a
wawer of  76.251 (a)  (2)  which normal ly  requires rhat
the cable system provide one channel suitable for
t ransmission of  Class I I  or  Class I I I  s ienals for  each
C lass  I  t , r f f - r he -a i r t s i gna l  u t i l i z c r l  i n  a  ma i ( ) r  ma rke r .
Sonic received a certificate to cable-carry 1J off-the-
air signals. The rule would have required that Sonic
proviJe at  l rast  a 2(r  channel  capable system. How-
ever, Sonic successfully argued that the approxi-
mately 1,000 subscr ibers which i t  expected to obtain
in thc rown of  4,600 people could not  yust i fy  more
than a 20 channel  sysrem at  th is t ime. The Commis-
s ion agreed wi th the usual  provis ion that  should the
situation change at a later date rhe system woulcl be
required to modi fy i ts  channel  capaci ty (upwarci )  and
file for recertification.

Applications by Leesburg Cablevision, Inc. of
Leesburg, portions ofLake County, and Fruitland
Park, Florida certification of the addition of two

I
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independent s ignals (WS\7B and \ fTOG, both
Florida) have have been approved with a waiver of
76.25I (c). This in effect allows the svsrem to oDerare
from a s ingle head enJ.  The systcm wi l l  provide two
access channels for now and will be prepared to in-
crease the channel capacity to provide an additional
access channel  at  a later  date "as 

the need increases'  -
The Commission agreed with the program offered.

The Commission cont inues to look wi th soecia l
regard on those exceedingly smal l  market  t i lev i -
sion stations who find cable making (they allege)
their lives more difficult. The arsument that nondu-
pl icar ion prorect ion should not  be af for . lcd ro a te le-
vision station that had an inferior qualitv transmitted
signal  was n() t  adequare to get  a waiver of  r6.9 I  for
Community Service Television of \ifli l lston, N.D.
The cable operator asked for a waiver of the non-
exclusiv i ty  provis ions of  76.91 because ( i t  c la imed)"KXMD-TV's 

signal varies drasrically in video level,
noise and color  qual i ty" .  The cable operaror main-
ta ins that  the TV stat ion (a satel l i te of  KXMC-TV,
110 mi les f rom KXMD) receives i ts  feed f rom i ts
parcnt  stat ion v ia a microwave hop that  is  65 mi lcs in
l eng th .  The  t ab le  sys t cm a l l eged  t he  qua l i r y  o f  r he
KXMD signal was such as ro preclude it from receiv-
ing nonclupl icat ion protect ion.  The Commission
ruk. . l  in  favtr r  r r f  thc re levis ion srat ion in requir ing
Community to provide nondupl icat ion protect ion,
and notccl  i t  was "uncr;nvinced 

that  the method of
s ignal  t ransmission employed to carry the network
feecl  to KXMD-TV would cause the ser ious s ienal
dcgra, lar iun al legcJ 

" .

Another smal lcr  market  TV stat ion found that  the
Commission was not  going to rewr i te the 35 mi le
zone rulebook just  because i t  a l leged economic in-
jury from area CATV systems. Station KDUH-TV,
Hay Spr ings,  Nebraska hacl  ob jected to a request  f r r r
a cert i f icate by Community Telecommunicat ions,
Inc.  (TCI)  to add v ia microwave Los Anseles inr le-
pen,Jent  star ions KHJ, KTLA, KTTV anr l  KCOP to
cable systems in Kimbal l ,  Sidney,  and Al l iance,
Nebraska. The Hay Springs sration maintainecl it has
l os t  money  i n  l 0  o f  t he  l as t  l J  yea rs  and  l os t
$102,000 in 1971 alone.  I t  a lso maintainedthatSlVa
ofits aclverrising tracle business was from outside the
l5 mile zone affrrrclecl the station (all three svstems
are so lo.ateJl .  Thc Commission found rhi t  ' the

sent ia l  considerat ion for  requests f r r r  specia l  re l ief  is
nor tablc p( ,n( . t rat ion , , r  iuJ ience f iagmcnrat ion:
rather i t  is  whether the impact  ofcable opcrat ions on
station revenues anci profits has affectecl a station's
abi l i ty  to serve the publ ic  interest" .  The Commission
dic i  not  f ind the adcl i t ion of  the Los Angeles indepen-
cient  s ignals woulc l  be l ikely to cause rhe KDUH
upe ra t i on  cconom ic  ha rdsh ip .

Thc age old fight between a local TV station and a
cable operator has been settled oncc again in favor of
the broadcaster  in 'Wesron,  rWest Virg in ia.  $/eston
Television Cable Corporation had been directed to
comp ly  w i t h  t he  p rov i s i ons  o f  sec t i ons  76 .91
(a)176.1)3 (a)  (network exclusiv i ty) ;  76.55 (a)  (2)  (on-
channel  carr iage provis ions);  and 76.55 (a)  (3)  (s ingle
channel carriap1e provisions). The complaining sta-
t ion,  WDTV channel  5 Weston nored the cable com-
pany carr ies three other CBS af f i l ia tes:  KDKA
Pit tsburgh,  \7CHS Char leston,  and WSTV Steuben-
vi l le  (ABC/CBS).'Weston 

Televis ion presented the arguments that
other systems in the region did not  have to l imi t
WDTV carriage to a single channel, and that three

SEPT. ,  1974

I

onomlcaNew

New, compact t ime-weather unit  from
the originators of the t inre-weather
fo rml t .  Oompact  (14  inches  h igh  x  2 f t
inches  w ide  x  23  inches  de  ep)  anc l  lou .
c o s t  ( $ i  l 5 9 5 . 0 0 * )  t h i s  i s  t h e  p e r -
fcct small-syster-n package.

' I  
i n t c ,  t c n t p e r : t t u r e .  l l r r o n r c l r i t  p r c s -

sure  ,  w ind  ve loc i ty ,  w ind  d i rec t ion
and four  (4 ! )  card  d isp lav  spots  w i th  a
Sonv AV( l - l  1OO (2 :1  in tc r lace)  cam-
era. Unit features unidirect ional clock-
wise-scanning scquence and is designed
for long term, 24 hour per de,v usage
and a  min imunr  o f  ma lnrenance.
* I)eluxe model with ' l 'exas 

Fl lectron-
ics instrunrents avai lable at addit ional

Wbather Scan
Loop l32-Throckmorton Hwy.

Olney, Texas 76374

Phone 817-564-5688

eather-Scan II
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cable channels would be 
"blank" 

substant ia l  port ions
o feach  day .  The  rab le  company  a l s , ,  ma in ra i ne . l  t ha r
to bc f r r rced to "b lank" i ts  channels s,ould resul t  in
severc cconomic in jury to the system and that  i ts
head end was so inaccessible that it would not be able
to maintain proper ly nondupl icat ion equipment.

Thc Commission found the arguments unpersau-
sive, ancl noted that while the rules allow off-channel
carriagc of 

"local 
signals" where on-channel carriage

uou l r l  b r .  r r t  hn i t a l l y  i n f cas ib l c ,  lW( . s r ( ) n  Tc l cv i s i on
harl not shown that carriage of WDTV on-channel
woulc l  bc infeasib lc.  Conscquent ly,  thc system x,as
dircctccl  to begin provid ing s ingle channel  iarr iagc of
\f DTV, on.channel, anrl to affortl thc station nonclu-
pl icat ion protect ion.

A prospcct ive cablc opcrator  in Rincon Val ley,
Ar izona has lcarnecl  that  unless hc has a f ranchise to
()perate his system he cannt>r obtain a Ccrt i f icate of
Compl iance.  Rincon Val ley CATV had requcsred a
Ccrt i f icatc t ( )  opcrarc a new system with in ihe Tuc-
son,  Ar izona market .  Thc system pr()poset l  carr iage
of local ly  avai lablc s ignals only.  Thc appl icant  has no
franchise.  Thc appl icant  stared rhar the County Boarcl
of  Supcrv isors f<rr  Pima County had granred n()
l ianchisc and was only "consi t lcr ing" 

whether t<r
cnact  an r>r t l inancc to rcgulate cable tc lcv is ion in thc
ct>unty.  The Commission founcl  that  thc Ar izona
Legis laturc hacl  on Apr i l  18,1974 enactcd a bi l l  in to
Iaw giv ing f ranchis ing author i ty  to thc Boarcl  of
Supcrvisors in County Drstr ic ts in Ar izona ancl  the
ef fcct ivc . late of  thc lau,  would bc August  9,  \g j4.
Al though thc Rincon Val lcy appl icat ion had been
f i l ,ed wi th thc Commission pr ior  to thc Apr i l  passage
of thc ncu'Ar izona law, the Commission founcl  " the

ar l tcrnatc proposal  suggcstcd by thc appl icant  u,oulc l
s ( r v ( ,  t ' '  u n ( l (  i l n i n (  t h c t , , u n t y  s  i m p t n , l i n q a u r h , , r i t v
ro  f r an th i s t  an . l  r c . gu la r t  . ah l .  t . . i . . u i s i , , n  .Consc l
qucnt ly  thc appl icant  musr n()u/  go before thc Countv
B , , a r , l  , , f  Sup (  r v i s ( ) r s  an , l  r t  qu i . s r  a  f r an th i s r . .

A CATV system that  dut i fu l ly  f i led i rs annual  Form
325 u, i th thc Commission probably wishcs i t  har l  nr ; t
nou, .  REX TV, Inc.  of  Rexburg,  Idaho has bcen
, l i r c t  t c . l  t r r  t  r r ynp l y  w i t h  nc . tw , , r k  p r ( ' g rd1 t  t . x t  l u s i v i r v
ru l t  s  by  t h t  C , ,mmiss i , ' n  i n  f av , , r  , ' f  f  tO -TV  "n . l
KIFI-TV, Idaho Fal ls .  Thc system maintainer l ,  among
othcr th ings,  that  i t  was a system wi th fewer than 50i)
subscr ibcrs anr l  u,as thercfr r re not  required t ( )  Dro-
v i . l c  t h t  t . x . l us i v i t y  p r ( ) r ( . ( r i ' ) n  r t  qu i r t . . i  h y  t h .  Ru l . . s .
The systcm also maintainccl  that  thc te levis i t>n sta-
t ions dic l  not  p lacc actual  Gradc "B" 

c()ntours over
community of  Rexburg.

Thc Commission founcl  the REX TV conrent ion of
non-actual  c()verage of  the area was unsubstant iatecl
ancl  accorc i ing ro the system's m()st  recenr Form 325
f i l ing i t  hacl  778 subscr ibcrs,  s l ight ly  more than thc"undcr 

500 levcl  s tarus" i t  c la imed in answer inc thc
c ( )mp la i n (  o f  t h ( ,  rw ( )  l Jah , ,  Fa l l s  s ra r i ( ) ns .

$7hen a nev, te levis ion stat ion comes on the ai r  and
the cable systems in the area have only f ive channel
capaci ty ancl  the TV stat ion that  must  be carr iec l  wi l l
b c  t h t . s i x rh  channq l ,  u  ha t  happqns /  Te leP rompTer
foun ( l  uu r  i n  B ig  Fo rk  an , i  Po l son ,  Mon iana .
KPAX-TV hacl askccl for same clay protcction and
must carry status on both TelePrompTer svstems.
TelePrompTer argued that  to e l iminaie one'of  the
exist ing channcls carr ied woulc l  d isrupt  v iewer habi ts
anJ pat tcrns.  The TV stat iun argut ,d ihat  was cxact ly
what i t  had in mind,  so i t  coulc l  obrain par i ty  coverage
with a local  compet i tor  a l ready on the ai r  and on the
cable in both communit ies.
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The Commission agreed with the station (KPAX-
TV) and ordered TelePrompTer's Polson svstem ro
p rov idc  nondup l i ca t i on  ( same  Jay )  p ro t . c r i on  t o
KPAX within 30 days, ancl to add the signal of KPAX
to both sysrems in rhe same per iod.  

-

UHF srat ion KCBJ, Columbia,  Missour i  had
petitioned thc sysrem ro request that future CATV
systems-that commence operations in that city not be
allowed t() carry signals-previously approved for
two ear l ier  f ranchisees in the communitv.  Columbia
current ly  has no f ranchisee but  the Commission hacl
at one time approved that a system then qualified
could carry d istant  s ignals f rom St.  Louis and Kansas
City,  under o ld sect ion l4. I l05 of  the ear l ier  ru les.
KCBJ wanted the Commission to rule that no new
systcms bui l t  in  Columbia u 'ould be ent i t lec l  to such
signal carriage, and citcd its self-proclaimed wcak
f inancia l  s tarus as a UHF stat ion as Droof  of  i ts  con-
cc rn .  Thc  Commiss i r r n  r uk . . l  t , ,  r h (  c ( ) n r ra r v .  an \ l  i n
ef fct  r  assurucl  whumc vt  r  , l , ,es in rhc furur i  bui l . l  a
system in Columbia the r ight  to c l is tant  carr iage of  St .
L . u i s  K T V I  ( A B C ) .  K M O X  r C B S ) ,  K P L R  t l n , l . r .
KSD (NBC) and Kansas Ci ty KCPT (ETV).  How-
evcr,  the Commrssion did a l low KCBI some hooc bv
point ing out  that  when such an appl iJat ion for  a ccr ' -
t i f icate is  f i lcc l  in rhe future that  KCBf coulc l  at  thar
t im t  f i l c  a  p r { ) t es t  i f i t  r ou l , l  sh , ,w  rha t  r a r r i axc  , , f r hc
s i gna l s  uou l . l  no t  bc  i n  t h t  pub l i t  i n t (  r ( . s r .

Commun i t y  TC I  o f  Oh io ,  I nc .  f r anch i s t . r .  , ' f  a
CATV system fr r r  \Wintersvi l le ,  Ohio has been c lc-
nied a CATV ccrt i f icare on the basis that  the com-
pany that  holds contrc l l ing interest  in TCI (Telc-
Communicat ions,  Inc.  of  Dcnver)  has a di rcctor  who
also owns a c()ntro l l ing interest  in Rush Craf t  Broacl-
cast ing,  Inc.  which opcrates VSTV Stcubenvi l le.
Ohio.  The propose d \ i / in tcrv i l lc  sysrem is wirh in the
Graclc "8"  

c()ntour of  'WSTV. Thc Comrnission also
f i runcl  that  Rush Craf t  d i rect ly  t>wns 47c stock intcrest
in TCI,  Inc.  Consequent ly,  thc systcm wi l l  not  be
certifi ecl for oocration.

For several  years thc Commission has bcen in a
quanc l r y  as  t r>  how  to  hanc l l e  app l i ca t i ons  f o r
Cert i f icates of  Compl iance f rom mi l i rary base
grancs.  Thc probl t ,m, a(  (  r ) r ( l ing ro thc Lommission.
i s  h , ,w  J , r cs  r hc  f u l l  pub l i t  J i s t l usu r ( . ' and  ( , pen inq
hea r i ng  p ro r c r l u r cs  sc r  f b r r h  i n  t hc  r u i cs  b I
rationalized when in fact military bases normally con-
t r a ( t  q i t h  CATV supp l i e r s .  A  numbc r  r r f  m i l i t a r v
basc  CAC app l i ca t i ons  hav t . bccn  r ( . s r i ng  i n  ' ho l d i ns

baskcts '  at  the Commission forup t .  t * ,  years l
Recent ly the Commission turned krose several  of
these,  inc luding one for  Telecommunicat ions Con-
tracting International at Homestead Air Force
Base (South Flor ida).  Telecommunicat ions proposed
to carry the signals of UUPLG (ABC), \mVJ (CBS),
\ 7CKT  (NBC) ,  WPBT / \uTHS (ETV) ,  WSEC
(ETV),  \UCIX ( IND),  WLTV (Spanish IND),  and
!(KID ( IND).  The Commission found that  the"CATV 

Franchise Agreement" negotiated between
the CATV company and the Air Force was inconsis-
tent  wi th the speci f ic  requiremenrs of  16.31 h)  0)
and (4). The Air Force procedure for awarding these
contracts (Air Force Regulation 70-l) was however
followed. The Commission noted "because 

of the
unusual nature of operations of military installations
and the special conslderations which lei Congress to
establ ish rhe armed forces procuremenr srarure,  i t
was appropr iate to waive the (FCC) requirements".
The Commission found the Air  Force/Contractor
agreement generally consistent with CATV rules in
otner areas.

I
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It is lower adjacent channel interference
resul t ing f rom the lower adjacent  aura l
carr ier  level  being 30 db st ronger than
the desired (test pattern) video.

*-This is one of more than 90 pictorial
displays found on the CATJ Super
Head End Problem Wall Chart.

*-The CATJ Head End Wall Chart mea-
sures 24 x 38 inches, on heavy enamel
stock, in two colors.

"-Nearly 1,000 of these fine wall charts
have already been shipped to CATJ
readers; it is proclaimed by many to be
the handiest trouble shooting chart
they have ever had!

To order your own CATJ Head End
Wall Chart, use the handy order card
between Pages 8 and 9 of this issue,
or send $5.00 to CATJ Wall Chart,
4209 NW 23rd,  Sui te 106,  Oklahoma
City ,  Oklahoma 73107.  Al l  char ts  are
shipped in a heavy mai l ing tube.

Delivering
Now! 

-

Models UMP C' USP Universol
5-300MHz Mole Pin G Universol
Splice Connectors. U lt imote long
term rfi profection, insfoll 

'em

ond forget 
'em. 

Bosed on the
proven UFT Universol  Feed thru

UMP & U5P-4 f its .4' l 2
UMP G USP-5 f its .500
UMP C' USP-7 6 75 fits .750

.Pul lout  ond rotot ion strength exceeds
thot  of  sheoth.  Exclusive CSIM Cooxiol
5eizure

o ln teg ro l  mond re l  6  f e r ru l e  f o r  mox i
mum cold- f low resistonce;  no lost
ports

rBig weother seol  in i ts  own beor ing
cup won' t  teor dur ing instol lot ion

.Fu l l  s t op  on  s i ng le  nu t  t o  t i gh ten

Why Woit?
Coll Toll-Free or Collecf!
Toll-free
From the Eost  80O. 448 9 l2 l
From the Vest  800.448 517 I

Collect
I n  New Yor l<  3 l  5 .  682  9 l  05
ln Col i forn io 21 3.  320-9705

IVlcrgncr\rcD;rK
catv  d iv is ion
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