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SLEEP
don't Sweep tonight

The Jerrold/Texscon"Sleep-Sovur" syst?m
fets you sweep your
system of your
contrenience!

This economical Sleep-Saver simullaneous
sweep system provides sweep analysis at any
lime with minimal interference at your
subscriber's set. Sweep duration is only
3 milliseconds. No need to lose sleep or
pay overtime!
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lB Here s what
q the Sleep-Saver has

'  going for  you:

o Economy-Sleep-Saver can pay
for  i tse l f  by e l iminat ing over t ime.
o Com patibil i ty-works with
any CATV system. o Min imal
accessor ies-d isplay bui  l t

in to receiver .  .  Remote keying-barr ier  s t r ip  prov ides input  for  keying t ransmit ter .
o External  t r igger  input- f ront  panel  prov is ion on receiver .  o Paral le l  scope dr ive-receiver
has output to drive storage scope. o AND battery-operated-for maximum convenience.
Contact  Your Man f rom Jerro ld.  Or wr i te  for  deta i ls .  t4 ,36

JERROID E|ICTRONICS CORPORATION/CAW Syslems Division, 200 Witmer Rood/Horchom, Po. ,19044. 12151 574-M

\

NORTHEASTERN OFFICE: E50R kovidence Hw. U.S. Rt. 1lDedhom, Mo$. 02l26ll6t7l 329-47<n

EASTERN OFFICE:,1 FoiNoy Plozo/Philmont Ave. & Red Lion Rd./Huntingdon Volley, Po. ,t9006/12,15) 67t-4800

SOUTHERN OFFICE: ,l Peilmeler Ploce, Suite l0l/Atlonto, Geoqio 30339/(i!04) 432-3402

MIDMSTERN OFFICI: ,!334 Allontic Avenue/N. Konsos City. Mo. 64116/(8161 8,12-1,130

WESITRN OFFICE: '1255 Veterons 8lvd./Redwood City, Colil. 9i1063/{i115) 365-5200

CANADA: Jerold/Conodo tor Soles ond Service

JERROIDEI
o GENERAL INSTRUMENT componv
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N O W  I T ' S  P U B L I C !

. ":,;

The  CATJ  Head  End  S ig r ra l  Oua l i t y  Compar i son  Wa l l  Cha r t  un locks  t he  sec re t s  o f  l ousy  l ook ing  head
end pictures for  a l l  to see.  More than 90 of f - the-screen photos,  wi th inter ferencesources ident i f ied.
The best  CATV of f ice display ever ( i t  shows your publ ic  what you have to go througn ro maKe per-
f ec t  p i c t u res l ) .  The  bes t  t echn i c i an  t r a i n i ng  t oo l  eve r  ( i den t i f y  t he  i n t e r f e rence  f r om the  pho tos ,  r ead
what causes i t ,  and f  ix  i t l ) .  Two-color ,  heavy enamel stock,  measures a big 25, ,  X 3g, ,  (never mind
rvhat  Heather measures!)  and is  shipped to you ro l led in a tough mai l ing tube.  And, quant i ty  d is-
counts avai lable.  Single charts only $5.00 each f rom CATJ.Use handy order card between pages g
and 9,  or  Pages 40 and 41 ,  of  th is issue.

u-l
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S P E C I A L  S A L E

With  the  Fa l l  TV season coming on  fas t ,  now is  the  t ime to  up-
grade those marg ina l ,  no isy  channe ls  w i th  new antennas and u l t ra -
l o w  n o i s e  s i g n a l  p r e - a m p l i f i e r s .  C A D C O  c a n  h e l p ,  w i t h  t h e  i n d u s -
t r y ' s  b e s t  o p t i m u m - g a i n  l o g s  ( 1 2  d b  g a i n  o v e r  d i p o l e  p e r  b a y )  a n d
the  indus t ry 's  lowest  no ise ,  h ighes t  ga in  s igna l  p re-ampl i f ie rs .  We
have packaged these un i ts  as  shown be low to  he lp  you ge t  the
bes t  o f f - the-a i r  p ic tu res  poss ib le ,  and save money a t  the  same
t i m e !

V H F  D E A L S

#l  -  Two s tack  ar ray  o f  LB-SSL-75
logs  w i th  hybr id  phas ing  sys tem
(  1 4 . 5  d b  g a i n  o v e r  d i p o l e ) ;  I P A - L B
28/O outdoor  an tenna mount ing
pre-amp wi th  remote  power  supp ly
( 2 8  d b  g a i n ,  1 " 5  d b  n o i s e  f i g u r e ) ;
I S C - B P F - L B  c o m b l i n e  b a n d p a s s  f i l -
t e r  ( 1 . 0  d b  t h r o u g h  l o s s ,  2 6  d b  r e -
jec t ion  two neares t  ad jacent  car -
r ie rs ) .  Over  41  db  sys tem ga in
ahead o f  your  p rocessor l
sor !  Spec ia l  cash w i th  o rder  p r ice  -

$ 6 8 s . 0 0 !

f2  -  Two s tack  ar ray  o f  HB-SSL-75
l o g s  w i t h  h y b r i d  p h a s i n g .  s y s t e m
( 1 4 . 5  d b  g a i n . o v e r  d i p o l e )  ;  I P A - H B
2 8 l O  o u t d o o r  a n t e n n a  m o u n t i n g
pre-amp wi th  remote  power  supp ly
( 1 . 5  d b  n o i s e  f i q u r e , 2 B  d b  g a i n ) ;
I S C - B P F - H B  b a n d p a s s  f i l t e r  ( 2 . 5  d b
through loss ,  22  db  re jec t ion  near -
es t  ad jacent  car r ie rs ) .  Over  40  db
sys tem ga in  ahead o f  your  p roces-
Spec ia l  cash w i th  o rder  p r ice  -
$ s  2 4 . 0 0 !

@
U H F  D E A L S

#l  The u l t imate  UH F sys tem!
Mode l  IPA-UHF22/LNP pre-ampl i -
f i e r  ( 3 0  d b  g a i n ,  3 . 0  d b  n o i s e  f  i g -
u re)  ;  Mode l  SSD-8-75 e igh t  f  oo t
p a r a b o l i c  d i s h  a n t e n n a  ( 1 7  d b  g a i n ,
2 0  d b  m i n i m u m  m a t c h ) ;  M o d e l
I P A - U / V  U H F  t o  V H F  c o n v e r t e r
( n o i s e  f  i g u r e  u n d e r  7  d b ,  1 5  d b
U H F  t o  V H F  c o n v e r s i o n  g a i n ) ;
Mode l  IPA-AGC l im i te r -AGC sys-
tem to  cont ro l  p rocessor  input  to
+ 1 0  d b m v  o n  u p  f a d e s .  6 2  d b  o f
sys tem ga in  ahead o f  your  p roces-
sor !  Spec ia l  cash w i th  o rder  p r ice  -
$  1  . 3 6 3 . 0 0 !

* 2  -  A  s h a d e  l e s s  t h a n  t h e  u l t i m a t e
UHF sys tem,  fo r  the  man who
needs a  be t te r  an tenna and pre-amp.
O u r  I P A - U H F 2 2 L N / O  a n t e n n a
m o u n t e d  p r e - a m p  ( 2 2  d b  g a i n ,  3 . 0
db no ise  f iqure)  w i th  remote  power
s u p p l y ;  a n d  t h e  S S D - 8 - 7 5  s i n g l e
c h a n n e l  p a r a b o l i c  d i s h  a n t e n n a  ( i 7
d b  g a i n  o v e r  d l p o l e ,  2 0  d b  m i n i -
m u m  m a t c h ) . 3 9  d b  o f  g a i n  a n d
u l t r a  l o w  n o i s e  f i g u r e ,  a h e a d  o f
y o u r  U H F  t o  V H F  c o n v e r t e r .  S p e c -
ia l  cash w i th  o rder  p r ice  .  9923.00 !

P . O .  B o x  1 8 9 0 4 ,  O k l a h o m a  C i t y ,  O k .
(40s)68  1-5377

S P E C I A L  S A L E  T E R M S
G e n e r o u s  d i s c o u n t s  h a v e  b e e n  b u i l t  i n t o  t h e s e  s p e c i a l  C A D C O
packages fo r  fu l l  payment  w i th  o rder "  De l ivery  w i l l  run  2-4  weeks
on a l l  i tems.  You may e lec t  to  be  invo iced on  ne t  te rms w i thout
i n c l u d i n g  p a y m e n t  w i t h  o r d e r ,  i n  w h i c h  c a s e  V H F  # 1  p r i c e  i s
$ 7 2 1 . 0 0 ,  V H F # 2  p r i c e  i s  $ 5 5 1 . 0 0 ,  U H F f I  p r i c e  i s  9 1 , 4 3 5 . 0 0 ,  a n d
U H  F  # 2  p r i c e  i s  $ 9 7 2 . 0 0 .  F u l l  i n f  o r m a t i o n  a v a i l a b l e  f  r o m
C A D C O ' s  B i l l  S m i t h  a t  t h e  a d d r e s s / n u m b e r  g i v e n  b e l o w .

0Allti0-The TV peopre
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K Y L E  D .  M O O R E ,  P r e s i d e n t  o f  C A T A ,  t N C .

U N F E T T E R E D  I N D U S T R Y

During the course of  the annual  convent ion of
the Canadian Cable Televis ion Associat ion in
Mon t rea l ,  Canad ian  P r ime  M in i s t e r  T rudeau  ad -
dressed the group and urged the CATV industry in
Canada to ever greater  accompl ishments.

"You are not hindered by being fettered by
history" ,  the pr ime Minister  to ld the group.

The Canadian CATV story is  s imi lar ,  but  not
ident ical  by any means,  to that  of  the U.S. Broad-
cast  te levis ion did not  arr ive in Canada unt i l  the
1952 debut of  a Toronto stat ion.  Broadcast ing in
Canada has t radi t ional ly  been a strange ( to Ameri -
cans) mixture of  government subsid ized broad-
casters and pr ivate enterpr ise,  a p lan also found in
Austra l ia and elsewhere.  The plan has always been
to al low the government subsid ized stat ions ( the
CBC) to open up a region,  and then af ter  the broad.
caster  was establ ished and the receivers in p lace,  a l -
low commercia l  pr ivate enterpr ise to bui ld and op-
erate stat ions in the market .

Because te levis ion began in Canada some six
years af ter  i t  began in the U.S. (even af ter  i t  began
in  1952 ,  i t  g rew  ve ry  s l ow l y  un t i l  t he  l a t e  6O ' s ) ,
t he re  has  been  on lV  a  l im i t ed  number  o f  ou t l e t s  i n
any  g i ven  reg ion .  W i t h  t he  vas t  ma jo r i t y  o f  t he
Canad ian  c i t i zens  l i v i ng  w i t h i n  100  m i l es  o f  t he
U .S . /Canad ian  bo rde r -  t he  Canad ians  as  a  l o t  have
been rather involved in our own broadcast ing
scheme here.  l t  was the s low star t  of  home-grown
te l ev i s i on  and  t he  appe t i t e  f o r  t e l ev i s i on  p rog ram-
ming that  pushed Canadian CATV so far  in advance
o f  U .S .  CATV  du r i ng  t he  50 ' s / 60 ' s  and  now  the
70 ' s

Now the Canadians are concerned they may be
los i ng  t he i r  " l ead " .

Few  i n  t he  Un i t ed  S ta tes  have  pa id  much  rea l
interest  to the Canadian CATV operators,  or  been
exposed to what is  basical ly  a h igher level  of  t rans-
portat ion-by-cable technology.  But  the facts are
there i f  Vou care to l t rok at  them: bet ter  at tent ion
to head end design and locat ion;  bet ter  at tent ion
to s ignal  processing techniques;  and technic ians
(and  yes  i ns ta l l e r s ! )  who  ac tua l l y  unde rs tand  and
work  w i t h  t h i ngs  l i ke  au toma t i c  s l ope  con t ro l ,  amp-
l i f ier  cascades and s ignal  to noise rat ios.

Recent ly the Canadians have been concerned a-
bou t  t he  appa ren t  i nab i l i t y  o f  t he i r  CRTC ( rough l y
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equivalent  to our FCC) to grasp the real  problems
fac ing  t he  i ndus t r y .  Canad ian  ope ra to r s  comp la i n
(and wi th just i f icat ion we bel ieve) about long
str ings of  red tape to get  "of f ic ia l  sanct ion" for
such th ings as moving a head end locat ion.  Yes,
moving a head end locat ion.  ln Canada the regula-
t ions are so complete and so t ight  that  a cable op-
erator  cannot move or re locate his head end wi th-
ou t  CRTC app rova l .  A  number  o f  t he  more  i n f  l uen -
t ia l  and ta lented leaders in the Canadian CATV in-
dus t r y  comp la i ned ,  du r i ng  t h i s  yea r ' s  CCTA con -
vent ion,  that  deal ing wi th regulatory problems has
become  so  t ime  consum ing  t ha t  t hey  f i nd  t hem-
selves unable to deal  ef fect ively wi th the bigger
problems of  making Canadian CATV systems re-
sponsive to the real  needs and desires of  the
vtewers.

A number of  Canadian provinces (notably
Man i t oba  and  On ta r i o )  a re  mak ing  l oud  no i ses  a -
bout  set t ing up their  own regulatory agencies for
cab le  ( no t  un l i ke  t he  New Yo rk  s t a te  p rog ram i n
t h e  U . S . ) .

I  bel ieve the Canadian leaders have c lear ly i -
dent i f ied the biggest  threat  facing the cable indus-
t ry today,  whether i t  be Canadian or  American.
That is ,  the high degree of  probabi l i ty  that  as we go
fur ther and fur ther into the quicksand of  local /
state and federal  regulat ion,  that  more and more
of  our industry ta lent  is  being consumed, chewed
up and spi t  out  by the regulatory scheme i tsel f  .  Our
ta lents to make systems work,  and work wel l  for
the benef i t  of  our subscr ibers,  are evaporat ing day
by day and hour by hour as we are forced to spend
more  and  more  o f  ou r  24  hou r  wo rk  day  dea l i ng
with th is agency or  that  agency.

I n  t he  end  we  w i l l  a ccomp l i sh  two  t h i ngs :
(1 )  We  w i l l  deg rade  ou r  se r v i ces  t o  t he  po in t

where we cannot of fer  anything ap-
proaching our t rue potent ia l  to the na-
t i on ' s  v i ewe rs .

l 2 l  We  w i l l  bu rn  ou t  mos t .  i f  no t  a l l ,  o f  t he
tru ly ta lented and capable people in the
indus t r y ,  l eav i ng  i t  i n  t he  hands  o f  l ess
exper ienced and less ta lented "store

m inde rs " .
Not to real ize our potent ia l  is  the s in we now

face.
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CAPTI()NS

A very unusual  case involv ing non-dupl icat ion protect ion in West Virg in ia becomes more interest ing
by the day.  Bi l l  Turner,  veteran CATV operator  in Welch,  West Virg in ia,  has been carry ing on a running
batt le wi th Bluef ie ld 's WHIS-TV for  several  years.  Turner 's  low band carr iage system included WHIS-TV
(6 )  and  WSAZ-TV  (3 ) .  Bo th  s ta t i ons  a re  NBC a f f i l i a t es .Tu rne r  o r i g i na l l y  r ece i ved  a  r eques t  f r om  WHIS -TV
for e l iminat ion of  the WSAZ signal  in 1967. A Commission show-cause order issued short ly  thereaf ter  re-
su l t ed  i n  We l ch  An tenna  and  WHIS  reach ing  a  "p r i va te  ag reemen t " .  I n  Ap r i l  o f  t h i s  yea r ,  WHIS  cha rged
Welch was not  l iv ing up to the agreement and asked for  a cease and desist  order against  the cable company.
Bi l l  Turner went through a May 24th FCC pre-hear ing conference and waived his r ights to a fu l l  hear ing,
reserv ing the r ight  to f i le  a wr i t ten statement.  On May 20th Turner submit ted the statement and provided
f i n a n c i a l a n d t e c h n i c a l d a t a t o s u b s t a n t i a t e h i s c l a i m t h a t h i s s y s t e m o f f e w e r t h a n  l , 2 0 0 s u b s c r i b e r s c o u l d
not  meet the terms of  the pr ivate agreement.  The Commission consequent ly ru led on July 2nd that  Welch
An tenna  mus t  w i t h i n  two  days  p rov i de  non -dup l i ca t i onp ro tec t i on  f o r  wH lS  f r om wsAZ .

Whereupon the s i tuat ion got  more interest ing.  The Ci ty of  Welch came to Turner and requested that
he lease to them ( the c i ty)  a channel .  They asked that  he lease to them channel  3 on the cable dur ing
those per iods when WSAZ was to be el iminated because of  non-dupl icat ion protect ion.  The cable is  pro-
hib i ted by Commission ru les f rom censor ing mater ia l  run on a leased channel ,  and is  compel led by Com-
mission ru les to lease channels when i t  has them avai lable.

The Mayor of  Welch then announced that  dur ing those per iods of  the ,day when WSAZ is to be "shut
down" for  system compl iance wi th 76.91,  the Ci ty wi l l  operate as a lessor channel  3 on the cable and i t
( the Ci ty! )  wi l l  carry WSAZ as i ts  leased channel  programming!

Operator  Turner reports he has entered into the lease agreement wi th the Ci ty (" re luctant ly"  he adds)
and the change over was to be ef fect ive wi th the ef fect ive date of  the cease and desist  order f rom the
Commission.  A spokesman at  the Commisslon,  who already had knowledge of  the arrangement,  to ld CATJ"we are sending a let ter  to Mayor of  Welch wi th a copy to Mr.  Turner advis ing them that  the Commission
w i l l  no t  a l l ow  such  subve rs i on  o f  t he  non -dup l i ca t i on  ru l es " .

Regulat ion? Re-regulat ion? De-regulat ion! ! !  At  least  one knowledgeable ins ider at  the Commission ad-
mitsthat  the cable ru les may be so hopelessly confusing and patch-work-qui l t  designed that  he would look
with some enthusiasm at  throwing al l  of  the ru les out  and star t ing al l  over again- f rom scratch.  With the
Commission now back to a fu l l  seven man level ,  there are three brand new Commissioners who have very
l i t t le  cable background. At  least  one of  these reports to be favorably d isposed to " looking at"  such a de-
regu la t i on  ands ta r t i ng  a l l  ove r  aga in .

Seven dockets for  seven months.  Those seven dockets reported in detai l  in  the June CATJ (see page 41
fo r  June )  wh i ch  we re  announced  by  t he  Commiss ion  as  " c l a r i f i ca t i on  ru l e  mak ings "  have  d rawn  ( i n  some
cases) unusual  quant i t ies of  responses f rom the cable industry,  broadcasters,  and the publ ic .  Especia l ly
surpr is ing to many at  the Commission were the number of  responses f rom ci t ies and towns who objected
(along wi th states)  to the pre-empt ion of  regulat ion in a number of  key areas by the FCC and the removal
of  author i ty  except at  the Federal  level  in areas such as pay TV rates and programming. "Don' t  expect
any of f ic ia l  considerat ion of  these ru le making proposals before late (very late)  1974";CATJ has been
to l d .

Bet ter  put  a str ing on th is. issue of  CATJ. We went through and el iminated near ly 3,000 addresses
(the big part  of  our f ree sample l is t )  th is month.  Al l  of  those fe l lows around the of f ice who have been
gett ing these extra copies wi l l  be t ry ing to borrow yours.  May we suggest  that  you te l l  them to ut i l ize the
subscr ipt ion card between pages 8-9 or  40-41 and subscr ibe to their  own copy!  Af ter  a l l ,  you paid for
your subscr ipt ion-

Our f i rs t  ar t ic le on sol id-state- theory (May issue CATJ on Single Ended Line Extenders)  apparent ly
struck an extremely responsive cord wi th many system chief  techs.  Numerous ones wrote us to urge that
we cont inue the ser ies.  One noted " the c lear,  concise,  st ra ight  to the point  explanat ion of  how a s ingle
ended l ine extender worked made my one day l ine extender t ra in ing session for  two new techs.a snap",
and he concluded wi th "even I  understand i t  bet ter  now, and I  learned a few th ings".  This month the
ser ies cont inues wi th a p iece on push-pul l  l ine extenders.

Ouote of  the Month:  Former Cable Bureau Chief ,  Sol  Schi ldhause, speaking before the New England
Cable Televis ion Convent ion in July,  expressed his knowledgeable fears about the qual i ty  of  Senate Bi l l
S.  1 361 (copyr ight) .  Sol  to ld the cable operators,  " l f  there has to be a copyr ight ,  th is is  probably nor the
r ight  b i l l .  l 'm very uneasy about the opportuni t ies bui l t  in to the bi l l  for  bushwhacking and i f  I  were a sys-
tem owner f  'd  be asking, 'who the hel l  got  me into th is" ' .  Schi ldhause noted that  the 1/2% apyr ight
fees are set  by law for  only s ix months t ime, and that  they can be ra ised by a t r ibunal  as they choose af ier
that  per iod.  We know who got  us into th is,  Sol .  Now, can you help get  us out !
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ONE.WAY ALARM

SIGNALING
WO IT'I '  I  I  Y O I]  I  I iC'I '  I  V ES

Part of thc blue-sky clcscript ion for thc
cab le  sys tem o f  thc  fu tu re  ta lks  about  a l l  o f
thc wondcrful spe ctrum space avai lable with-
in a piecc of coaxial cable, and the abi l i t .y <>f
thc  ca l r l c  i t sc l l ' t t '  t ransr . ) ) i t  mcssage s  two w: lys
s imu l tancous ly .

As we are al l  aware, t l -re wide-spcctrum
capab i l i t y  o f  the  cab lc  i t se l f  i s  no t  much morc
than a carnrt dangling out therc on a str ing,
becausc whilc thc cablc-is-cap:rblc, very l i t t le
else is capable of thc kincl of sophist icated
systcnr the bluc-sky pcoplc have bccn talking
about al l  of thcsc years.

S t i l l ,  the  cab le  l s  thc re ,  an t l  i f  our  ac t i vc
e  lec t ron ics  . / i / . /  pass ivcs  typ ica l l y  pass  50-220
Ml lz  (wh ich  is  t rue  in  a l l  bu t  low-band on ly
situations), then our lrctual u.sd of the zrvai l-
ab le  spcc t run l ,  cven in  , t  12  channc l  p lus  f ,M
opcra t iona l  p lan t ,  i s  on ly  a l rou t  50% o f  the
eff iciency we coulcl cxpcct.

' l 'wclve 
channels of ' l 'V banclwidth occupy

72 Mllz. of spectrum spacc (12 x 6 Mllz- = 72
M I I z ) ,  a n d  B B . 0  t o  1 0 8 . 0  M l l z  F M  i s  a n o r h e r
20 Mllz. of spectrunr space. ' l 'hat 

leavcs us
wi th  unuse d  cab le  ab i l i t y  f rom 50-5  5 .25
Ml lz ,  72-74  Ml lz ,  1OB-775.25  Ml lz  and
216-22O Ml lz .

Many have worked out schemcs to f i l l
some or al l  of this spectrum with various sig-
na ls  wh ich  wou ld  (o r  cou ld )  add add i t iona l
revenuc to the ( lA' l-V system. Mid-band has
been e xtensively use cl for addit iohal ' IV

channels, whcre i t  wi l l  work with converters,
and some experimentation has been done
with "secure" audio or data channels just
be low channc l  2  (50-55 .25  Ml lz )  and jus t

6

Secure the System

above thc  FM band ( l  OB.0  Ml  Iz  up  ro  a round
120 Mllz).

Wh:rt we are going to talk about in this
serie s arc various sche mcs to make sontc prcs
t:t t t .  product. iuc usa ctf  thc unuscd cablc spcc-
trurn in your CA'I 'V plant, some of which
r/?ay suggest addit ional revenuc sourccs for
you, but most of which wil l  mercly suggesr
morc eff icicnt ways for you to run your own
CA'I'V busincss by signaling yo urstlJ., ren)otc-
ly, when ccrtzr in types of malfunctir>ns occur
at various points in your CA'I 'V plant.
. I ' I< 

A NSM I ' ]"1' I i I</ IT I iC L:,1V L:II
' l 'o comnrunic--:rtc from point "A" to point

"13", wc need something cal lcd a transmitter
at "A" and sornething cal lecl a receiver at " |J".
"A" sends some type of rnessagc and "l l"

receivcs that mcssagc.
In  norm: r l  w i r t ' l ess  c ( )mmuni ( ' t l t  ( )n  sys-

tems, the trtrnsmitter ()perates on a discrete
frequency, and couple s i ts transmitteci e nergy
from the transmitter to t l-rc "air" with an an-
tenna.  A t  the  o ther  e  nd  o f  t l - re  l ine  ( "B" )  the
rcceiver e xtracts some of t l ' rat transmitte d sig-
nal from the air with an antenna, and decodcs
thc transr-nission as received with a receiving
systcm functioning on the samc discrete fre-
qucncy as the transmitter at "A".

A one-way signal ing system for a CA'I 'V
system operates pretty much the same way,
with one major exception. ' l 'he 

transmitter at
"A"  i s  coup led  no t  in to  an  an tenna,  bu t  in to
the cable system itself .  And the receiver at
"B" rcceives i ts energy from the transmitter
a t  "A" .  no t  th rough i t s  own rece iv ing  an-
tenna, but from the cable system which has
transported the signal from "A" to "B".

CATJ for



' l 'he 
advantages to this kind of signal ing

transmission systcm are pretty evident,
(A) 'lhe transmittcr does not radiate sig-

nals int<r the air,  so no l icense is re-
quired for i ts operation (from the
FCC or other local authority).

(B) Without a l icensing requireme nt,the
transmitter can function without
the long l ist of requirements which
normally go along with l icensed
transmitters, such as stat ion cal l  let-
tc rs ,  spec i f i c  equ ipmcnt  l ype  ap-
proval or acceptance, l imitat ions on
who can operate (or turn on and
off) the transmitter, and l imits on
what typc of intel l igence ( i f  in fact
any inte I l igence at al l)  is transmitted
by the transmitter.

So a cable television system operator, i f
he has or can f ind a nced to one-way signal
himself,  has an zrdvantage that no other type
of local busincssman (with the possiblc cx-
ception of the telephonc company) has. /L:
cdu contnLuLticatc wit l t  bimsel by using his
own system, free of al l  of the rules and regu-
lat ions with which the fel low del ivering pizza
or haul ing concrete must contend.
WI]Y (:OMMUNICA'IE?

Iior the early sessions in this series we
wil l  l imit our discussions to one-way signal-
ing.I 'woaay, which is not as complicated
as many try to make i t ,  ui l l  come later.

I f  you cannot (or wi l l  not) communicate
back and forth (two-way), what pracrical
value does one-way signal ing have?

Let's look at the l imitat ions of one-way
signaling in a CATV system. As Diagram 2
shows, everything normally starts out at our
head end. At any point in, on or along our
CATV distribution system after the head
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DIAGRAM ONE

end, i f  we plug into the CATV system, we

wil l  be able to intercept any signals that

leave the head end on the cable by merely

uti l iz ing the proper type of receiver.
Energy f lows in one direct ion, always a-

way from the head end. I f  we want to add

addit ional signal(s) to the distr ibution plant

after the signals have left  the head end, we
can do so at any point along the distr ibution
(and here we mean trtrnk qnd feeder) which
we desire. I lowever, i f  we add i t  at point "1"

on Diagram 2 then only that port i()n of the
plant after point " l"  wi l l  be able to receive
thc  s igna l  added a t  po in t  "1" .  l f  we add the
signal(s) at point "2", only that port ion of
of the CA'I 'V pl irnt after point "2" wi l l  be
able to receive the signals, and so on. .  .

' fheoretical ly, we can add signal(s) (that
is, tLcw signtt ls) to the distr ibution plant r ight
up to the end of the longest l ine, but i f  there
is no one beyond that point on the CA'I 'V
system, there is no one to rcceive the signals
we have added at the end (remember the old
argument about shouting to yourself in the
midd le  o f  a  deep woods?) .

So i f  we wish to add any kind of signals
to the normal ' l 'V and FM radio fare, and we
need to be able to "cable-rcceive" the addi-
t ional signals at any subscriber point within
the system, we had better do i t  at the head
end i tself ,  or before any subscribers are
hooked to  the  sys tem (1) .

On the other hand, i f  we have some addi-
t ional signal which we wish to add to the sys-
tem at point "2" in Diagram 2, but we are
not required to be able to receive that signal
at any points on the system except those ap-
pearing after point "2", then we can just as
well  add that addit ional signal at "2" as way
back at the head end itself.
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DIAGRAM TWO
One-way signal ing objectivcs arc not

real ly al l  that complicated as long as you
have thc intended transmission point and al l
of the intendcd receiving points clcarly in
mind when you se t  ou t  to  p lan  your  add i t ion
of signal(s). As long as the receiving points
corne dJ'ter the transmission ( i .e. inscrt ion)
point(s) on the cable plant that f lows out-
ward from the hcad e nd. v<>u are in business.
I N'I 'F:, I , I . IC L:NCE?

What is intel l igencc? A door buzzer is in-
tel l igence, because when i t  buzzes you I<now
some()ne is standing outsidc the door wishing
to enter-

So too is a r inging telephone, even trefore
you answer i t .  You know when the tclcphone
rings that someplace out there in the big
world someone has dialed your number.

Stretching intel l igence just a l i t t le bit  fur-
ther, rain beating on the roof or against the
window pane is intel l igence. You hear the
sound,  and f rom your  pasr  exper ience you
associate the sound with rarn.

Intel l igence does not have to be a spoken
word or even a stream of high spced data-bits.

Just the knowledge that something is hap-
pening or has happened is intel l igence, and
often,i t  is very important intel l igence .

Many of the companies which operate
two-way radio services have a l i t t le electronic
attachment which f i ts on either a car two-
way unit or on a pocket pager. When the
transmitter in this type of system sends out a
signal, the attachment to the basic radio re-

B

ceiaer t trns on a l ight or a l tuzzer. ' l 'his l ight
remains  on ,  o r  the  buzzer  cont inues  to  buz t ,
after the transmitter has ceased transmitt ing,
as a form of intel l igence to the user of the
receiver. I t  tel ls the recciver uscr that hc has
been cal lcd by his associated transmitter, and
while he may have been away from his re-

cc ivc r  when the  ca l l  came in ,  upon rc tu rn ing
to his receiver and f inding the l ight on or the
buzzcr ltuzzing, he should take somc sort of
ac t lon .

In effect, thc transmitter leaves a. "yotr

btrue bcen cdl let l"  bit  of intel l igence, which
remains in cffect unti l  the reccivcr operator
returns to his receiver and rcccives the de-
layed message.

I lowever, for this systcm to function,
the receiver must be continual ly opcrating
so as to intercept the transmittcd message
whencver i t  occurs. Or, the transmitter can
be operatcd continuously but the receiver
checks in every now and again to see i f  i t  is
being cal led.
EI .EMENT'ARY I IEAD END SIGNAI , ING

'I 'he devious human mind can conceive
any number of spectacular things to signal
from the head end outward into the CAI'V
plant. Let 's start with just a handful of prac-
tical down-to-eartb situations and leave the
mind bogglers to the blue-sky proponents.

If  your head end is located out of the
way, and is not within arms reach of the
local law or frequent passers-by, then you
have a potential security problem.

I
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TELL CATJ WHAT

YOU THI NK!

About CATJ
The State Of The CATV lndustry Today

We,  l i ke  you,  have a  na tura l  d is l i ke  fo r  f i l l i ng  ou t  fo rms.  Yet  man has  probab ly  never
come up with a better way (short of personal interviews) to extract large amounts of
da ta  f rom a  d iverse  da ta-base.  We make i t  very  easy  on  you .  .  .  s imp ly  f i l l  ou t  as  much
or  as  l i t t le  as  you care  to  comple te .  A l l  in fo rmat ion  w i l l  be  kept  conf ident ia l  by  our
s ta f f ,  and i t  w i l l  he lp  us  dea l  more  e f fec t i ve ly  w i th  fu tu re  i ssues  o f  CATJ.  Thank you.

Please complete where you feel  you have an opin ion.  Leave blank those quest ions which s imply do
not concern you.  Your name and address on the reverse s ide is  opt ional !

< t .a a .t t t t a a - t a t a .a t .a t t .., t .t .t t .t -a a -a ,ta t ../ - t

\  neour CATJ as a pubt icar ion:
\ .
. '  ( l ) l r a t e C A T J .  . E x c e l l e n t .  . G o o d .  . F a i r .  . P o o r o v e r a l l .
\  (Z )  t n  r a t i ng  CATV pub l i ca t i ons ,  I  r a t e :
\  t n t  B e s t f o r m e :  . C A T J .  . T V & C .  . B M / E

Weekly
Worst  by me: CATJ .
Week l y
I  r ead :  ( i n  add i t aon  t o  CATJ )

. T V & C .  . B M / E

( 1 )
(21

\
\
\
\
\
\
\
\
\

.  .Cable News .  .CATV

. .Cable News .  .CATV( B )

(c )
T V & C
BM/E
Cable News
CATV Weekly

.  .and I  read i t  .  .  cover to cover .  .  f l ip  through

. .and I  read i t  .  .  cover to cover .  .  f l ip  through

. .and I  read i t  .  .  .  cover to cover .  .  f l ip  through

. .and I  read i t  .  .  cover to cover .  .  f l ip  through

. .and I  read i t  .  .  cover to cover .  .  f l ip  through

. .and I  read i t  .  .  .  cover to cover .  .  f l ip  through

1  
(3 )  Fo r  me  .

\ -  CATJ is .  .  too technical  .  .  not  technical  enough .  .  iust  r ight
I  CATJ is .  .  physicat ly  a good s ize .  .  too smal l
\  Cnf . l  is .  .has too much mater ia l  .  .has too l i t t le  mater ia l
\  .  .  i s  a l r i gh t  as  i t  i s

\  CATJ in-depth t reatment of  mater ia l  is  . . app rec ia ted .  . no tapp rec ia ted

\  111 
I | t "  best  ar t ic le.CATJ has run to date was

. '  (5)  The worst  ar t ic le CATJ has run to date was
\  r o t  r  . - , ^ . . , .  r : r - ^ . ^  ^ ^ ^

|  
(6)  l r rould l ike to see more ar t ic les deal ing wi th:

\  ( B )

\  (c)

\
\
\
\
\
\
\
\

. Through my company

.  For mysel f  personal ly

(OVER . PLEASEI
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( 1 )

(21

(3)

(4 )

SEPTEMBER CATJ:

Building your own bandpass f i l ters and traps . .  may not be as complicated as
you suspect!
Cascading Line Extenders for serving small  towns with no trunk or bridger amp-

l i f ie rs  .  .  up  to  ten  l ine  ex tenders  deep l  l t  can  be  done.
F ie ld  S t rength  Meters  .  .  surpr is ing  as  i t  i s ,  many peop le  do  no t  unders tand

how they  work ,  o r  how to  work  theml
The 4T5-6  rece iv ing  te rmina l  .  . you  CAN bu i ld  i t .

And much more ,  na tura l l y .

/ a  . t t  t  . . a  a  a  t  -  ^ t a  t ' a  t  t  t  t  a  t  t  t  t ' t ' L ' t ' t ' t ' t  t ' ' t ' ' t ' t  t ' t ' t  <

TWO-WAY TALK BACK CARD - cont inued:

ABOUT THE INDUSTRY today :
(1 )  The biggest  s ingle problem th is industry has today is

(2)  Af  ter  that  problem, the next  b iggest  is

.  . happy  w i t h  t he  Copy r i gh t  B i l l  r epo r t ed  ou t  o f  t he  f u l l  Sena te

Commi t t ee  (See  Ju l y  CATJ  CATA- to r i a l )
.  . unhappy  w i t h  t he  CoPYr i gh t  B i l l
.  . cou ld  ca re  l ess  whe the r  we  pay  copy r i gh t  o r  no t

(4 )  I n  my  op in i on ,  t he  FCC Cab le  Bu reau  i s :
.  .doing a good job

.  . t r y i ng  ha rd ,  bu t  f a i l i ng

\
\
\
\
\
\
\
\
\
\
\
\
\
\

( 5 )  I n  my  op in i on ,  l t h i nk  t he  seven  FCC Commiss ione rs :
.  .have a good enough understanding of  CATV to regulate us

.  . l a ck  su f f i c i en t  unde rs tand ing  o f  CATV  to  r egu la te  us

(6 )  The  CATV supp l i e r  I  am  happ ies t  w i t h  a t  t he  momen t  i s :
( 7 )The  CATV supp l i e r  I  am  unhapp ies t  w i t h  a t  t he  momen t  i s :
(8)  In the present state of  the industry,  I  am:

.  . go i ng  ahead  w i t h  expans ions ,  r ebu i l ds

.  .s i t t ing t ight  and wai t ing to see what happens

\
\
\- \

ABOUT ME:
( 1 )  |  a m :

. .  instal ler tech  . e n g l  n e e r . m a n a g e r .  . o w n e r

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

(2)  The system I  am connected wi th:
has approximately

(3 )  (Op t i ona l )
subscr ibers;  carraes c n a n n e l s

Name

Address
City State

--Please Mai l  To CATJ--
At tent ion:  Heather Pennington
CATJ -  Community Antenna Televis ion Journal
4209 N.W. 23rd.  St .  Sui te 106
Ok f  ahoma  C i t y ,  Ok lahoma  7  31  O7

I
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I t  would be helpful for you to know,
(A) When someone goes in tbe door of

the head end bui lding
(B)  Whether  the  person en ter ing  \v : l s  an

d u t b or ize d -entry person
(C) If  you wcre not at some remote

"receiver location" that in fact
someone (no t  au thor izcd)  had in -
deed bcen into the bui lcl ing

It possibly woukl also be hclpful for you
to  know'

(A) Whether thc temperature inside of
your hcad end bui lding is ci thcr too
hot (above some l imit you set),  ()r

too  co ld  (be low somc l im i t  wh ich
you have sct)

(R) N' lcrcly thirt  thc air contl i t ioncr (or

hcatcr) had indccd conlc ()n, as
either the t irncr or thermosta.t toicl
i t  t o  d< r

( (  l )  Whc t  hc r  t h ( '  t (  )wc r

on
( l ) )  W h c n  p , r w e r  q u i t s

i tsc l f

l ights havc come

at thc hcacl  enci

' l 'hcsc are not very complicatcd signal ing
func t ions ,  and thcy  can a l l  bc  hand lcd  by
" r ing ing  a  door  bc l l " ,  w i th  thc  cxcept ion  o f
( ( l )  abovc ,  wh ich  rcqu i rcs  s ( )mc mcthod o f
l<nowing t l-rat thc "door bel l  has bccn rung"
whilc you wcrc rway from ttrc rccci.rcr.

lJccausc thcrc is at prcscnt n<t OA'l 'V
p I u g i t t o r t c -zt)Lt rl s ig t t,t I i t t g cq t r i p nt c t t I availat)lc
at modcst cost, our approach t<> the doirtg
(vs. the theory) is going to bc onc of adapt-
ing  equ ipnrent  o r ig ina l l y  in tended fo r  o ther
communication services to our ( lA' l 'V situa-
t ion . ' l ' h is  w i l l  ho ld  the  in i t ia l  cos ts  c lown,  and
it wi l l  also al low thc ncwcomer to one-w2ry
signal ing technokrgy to addrcss himsclf to
the basic signal ing lesson involvcci without
having to get deeply involvecl in transrnit ter
and rcceivcr design cri teria r ight off  thc bat.

' l 'his serie s of art icle s on onc-way signal ing
(and eventual ly two-way practical systems)
is al l  bascd upon l lr l l ' /gs you clut do toddy,
m ' t l e s t l y .  w i t h o u t  e l a l r o r a t c  e t l u i p r n e n t  o r
high expcnditurcs. I t  is intended that this wi l l
al low you to receive immediate practical
benefi ts from one-way signal ing add-ons to
your system, while you are becoming more
famil iar .with the concepts and techniques
involved.

AUGUST,  1974

A PRACTICAL ITECEIVER

The most practical receiver going for
init ial  one-way signal ing situations is one that
you can buy local ly, or close by, for a mod-
est amount of ntoney, take i t  homc, plug i t
in, and have i t  work.

There are a number such units on the mar-
ket ancl the majori ty of these have a very nice
"scanning" feature, which we shal l  invcsti-
igate short ly.

Our example shal l  be the l legt:ncy Model
AC7'-R 1 OIl/ L/U, mznufa,ctured by Regency
F. lec t ron ics ,  7900 Pend le ton  P ike ,  Ind iana-
po l i s ,  Ind iana 46226. ' l ' h is  recc iver  i s  a  "10

channcl" I , 'Ni[  rcceiver that comcs from the
fac tory  ready  to  covcr  any  lO VI IF-  o r  UI I I r
f requenc ies  in  thc  30-54,  144-174 and 450-
470 Mllz rcgions. l-his is a cryst l l  control led
receiver, and the user selects the up to lo
channcls by purchasing thc proper receivc
frequcncy crystals ancl inscrt ing them into
the crystal holclcrs.

A l l  1O channe ls  can bc  in  the  30-54Ml l t .
rangc, in the 144-1 74 Mllz range , in the 45O-
47(l MIlz. ra.ngc, ()r any conrlt ination thcrcof.

We saicl this is a "scanning" typc of re-
cciver. What this means is that thcre is an
clcctronic scortning cirL:uit .  bul l t  into thc re-
cciver that aut()matic:t l ly ntakcs thc rcccivcr
scan (s r l ' r sc )  each o f  thc  (up  to )  lO channc ls
in  thc  rad io ,  in  sequencc ,  approx imatc ly  oncc
per sccond. Whenever a signal appcars on onc

of  the  (up  to )  10  channe ls  in  thc  rece iver ,  thc
scanner stops scanning, ancl the rt :ct: iuer stt tys
on t l . tot L:Ltartnel or freque ncy unti l  the carr ie r
that appears on thlt  frcqucncy is no longer
rcccived.

Push buttons ()n the receiver front pancl
a l low thc  uscr  to  sc lcc t  wh ich  o f  thc  (up  to )
1O channels he wisl-res scanned, el iminating
any that are not desire d in thc scanning mocle
for the momcnt.

The rcccivcr is a double conversion super
heterodyne,  and a t  the  nomina l  5O ohm input
impedance on i ts coaxial input jack from 0.5
to O.6 microvolt of signal wi l l  provide 20 db
of quiet ing. In CA'I 'V language a 1 microvolt
signal is -60 dbmv, so a 0.5-0.6 microvolt sig-
nal is darncd l i t t le receiver antcnna terminal
voltage required to make the receiver func-
t ion  proper ly .
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' Ihere are a number of other receivers a-
vai lable on rhe marker which do essential ly
the same thing. Some are low band only (30
- 5 0 M I I z t h e y  c l a i m b u t  3 0 - 5 5  i s  n o  p r o b l e m ) ,
some are high bancl only, and somc are low
and h igh  band,  bu t  no t  UI l f i .  In  mosr  cases
you can "crystal" the receivers to suit  your
ncecls, so even i f  thc receiver is a lorv, high
ancl UIIF version l ike the l legency 10 chan-
nel receivcr just discussccl,  you can crystal
to r.rsc the port i()n you wish.

Most rcce ivers, l i l<e thc l{egcncy, oper:rte
f r< rnr  e i thc r  117 VA( l  o r  12-14  VIXI .  A  fc rv
opera tc  on ly  f ro rn  12-14 vo l ts  I )C.  Sontc  a rc
excecdingly sntal l  and c()nrp:rcr to the p() i l t t
thut a fcw 2-(r channcl units f i t  clown into zr
sh i r t  pocket .  ' l ' h is  

i s  an  in te rcs t ing  fea turc
wl-r ich we u' i l l  cxplorc Iater in this scrics.

I f  thc  recc ivc r  i s  capab lc  o f  "scann ing"

scveral frequcncies, ancl the scannitrg function
rcpcats cvcr1, sccontl  Or so, thcn we have an
ins t : rn t  n rc t l r< rc l  o f  co t ts lL rn t l y  n t0 r t i to r i r tg  up
to  as  nrany  t ransnr i t t c r  f t rnc t io r rs  as  thc  rc -
cc ivc r  has  c rys la l  pos i t ions  (1O in  thc  c : rsc  o f
t h e  A ( l ' l ' - l { l  0  l l / l , / U ) .

, I 'UNING 
SCANNI 'R RBCIJ IVTI tS

Scar r r r ing  type  rccc ivc rs  o r r  thc  rnar l<c t
a rc  a t l vc r t i sc t l  as  covcr ing  3O-5O MI Iz  low
l ra r rd ,  14 t l -171 Ml lz  h igh  banc l ,  an t l  so  on .
I Iowevcr ,  t l t cy  n rc  cas i l y  " t rvcekc t l  

up"  in
t l t c  5 o  5 5 . 2 5  M l  l z  r c g i o n  a n t l  i n  t h c  1 7 O -
1 7 5 . 2 5  N ' l l  I z  r c g i o n .

- Q

' l 'hc I {cgcncy A( i ' t ' -R1OtI / t - lU shown
hcrc has scparatc (RIr)  f ront  cnds on cach of
the t l r rcc l rant ls  covcret l  by thc receivcr .  Our
intcrcst  is  rv i th low t rand,  h igh band, or  lorv
arrd high band, but  nor Ul lF.

' l ' hc  
photo  hcrc  s l t< tws  tu l ing  cont ro ls

fo r  " twcck ing"  
thc  low band f ron t  cnd  fo r

nrax i r runr  scns i t i v i t y  in  t l t c  reg ion  jus t  bc-
l o w  c h l n n c l  2 .

' l ' h is  
photo  shows the  loca t ion  o f  . , rwcch-

i r rg  cont ro ls "  fo r  h igh  l ra r r t l .  I r r  c i thc r  case,
thc  recc ivc r  shou l t l  bc  twcc l (c ( l  l r y  p lac inga
var ia t r l c  t t t cnuat ( ) r  i l l  l i l t c  l )c twecn t l t c  re -
cc ivc r  anr l  t l l c  t r r l t snr i t t c r  sourcc(s ) ;  lakc  ou t
ls  r t tuch  l ta t l  : r t t cnuat ion  as  you r ) lus t  t ( )  hcar
t l rc  t ransr r r i t t c r  car r i c r  on  the  rccc ivc r .  ' l ' r vcck

as  s l ro lv r r ,  a t ld ing  in  n rorc  an i l  more  par l  as
rccc ivc r  scns i t i v i t y  i r lp rovcs .

' l ' hc  
coax  p lug  on  thc  l rack  o f  thc  rc -

cc iver  i s  fo r  a  so-ca l l cc l  Motoro la  p lug  (C inch

Joncs  No.  13 t i ) .  An  asru tc  cab lc  pcrson
wou lc l  r l r i l l  a  3 /U inch  ho lc  ncxr  to  th is
t rashy  p lug  ar rd  ins ta l l  a  goot l  "F  "  

f i t t i r lg .

I t  shou ld  be  no tcd  tha t  thc  scann ing  typc
re ccivcrs inclucle a rolv of front pancl l ights
which l ight up onc at a t imc as cach receivc
cl-ranncl is "scanned". 

When no carr iers are
being re ceivcd, t l ' re entire row l ights up from
left to r ight, one at a t ime, as rhe receiver
scans the channels. -fhe 

l ights (each one cor-
rcsponds to a specif ic rcceivc channel) stay

eff.-',
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l i t  (and the scanning action stops) as soon as
a signal shows up on one of the scanned
channels.

Some receivers in this familv have orior-
i t y  scan channe ls .  That  i s ,  Ihe  rcce iver  scans
all  channels and wil l  lock .up o.n tbe f irst
tbannc l  tha(  i s  occup icd .  t . ven  wh i le  i t  i s
locked on  an  occup ied  channe l ,  i t  cons tan t ly
keeps "an ear on" a channel in the group
which you have designated a priori ty cbannel,
irnd as soon as a signal appears on the priori ty
channel, i t  switches to that channel and locks
there.

With the receiver problem solved quite
eas i l y ,  Ie t ' s  look  in to  the  t ransmi t te r  source  s
avai lable.

P RACT I CA I,  T RA NSM ITTL. RS

The transmitter requirements for a one-
way signal ing circuit  that makes use of a
CAIV distr ibution plant for the transmission
medium arc minimal. The most irnportant
quali f icat ions are:

( 1) Transmitter stabi i i ty (crystal con-
trol is d must)

( 2 ) ' l ' r a n s m i t t e r r e l i a b i l i t y

TRANSMIT 'ER SOURCES

Crys ta l  con t ro l l cd  osc i l la to rs  a rc  pcrhaps  the  bes t  low cos t  onc-way s igna l ing  t rans l r l i t t c rs .  A
nu lnbcr  o f  con tpan ies  o f fe r  rcady  to  opcra tc  t rans is to r  osc i l la to rs  tha t  func t ion  c i thc r  c l i rcc t l y  o r  on
ovcr t ( )nc  c rys ta ls  in to  thc  V I  lF '  reg ion .

International Crystal Manufacturing Co., Inc. ( 1) offers an OX Oscil lator that functions dircctly

in  thc  2O MI Iz  to  6O MI iz  rcg ion  fo r  $2 .95 ,  less  c rys ta l . ' l ' hc  san. lc  company o f fc rs ' l ' ype  EXSer ies
crys ta ls  in  the  3  to  ( rO MI lz  rcg ion ,  wh ich  p lug  in to  thc  OX osc i l la to rs  a t  $3 .95  cach.

Anothcr  company o f fe r ing  s imi la r  p roduc ts  i s  Sent ry  Manufac tur ing  Company.  (2 )

Othcr  se ts  o f  osc i l la to rs  a rc  a lso  ava i lab lc  f rom thcse c< l rnpan ics  fo r  l r ighcr  f re t ;ucr rey  nrngcs .
' l ' hc  

In tc rna t iona l  OX scr ics  osc i l la to r ,  w i th  the  I . lX  scr ics  o f  c rys t : r l s ,  has  a  f rcqucncy  accr l racy
o f  0 . (12 ' lo ,  o r  I  O h l  l z  a t  5O MI  l z .  

' l ' h is  
i s  ac lcc lua tc  fo r  t l r c  sys tcm wc arc  t l ca l ing  w i t l r ,  s incc  thc  osc i l -

la to r  ca t r  bc  "wa lkcd"  
s l igh t ly  w i th  thc  tun ing  a t l jus t rnent  on  thc  ( )X  osc i l la to r  to  zc ro  w i th  thc

rccc ivc  c rys t : r l  in  thc  rccc ivc r .  As  thcy  s tand,  thcsc  osc i l la to rs  w i l l  p rovc  l r l cquate  fo r  usc  in  thc
5o-55.25  N/ t l l z  rcg ion . ' l ' hcsc  f rcquc t tc ics  t rc  bckrw ch : rnnc l  2 ,  l ru t  w i th in  thc  ( ]A ' l 'V  p lan t  anrp l i f i c r
pass l ranr l  in  most  cascs .

Shou ld  you choose to  usc  thc  h igh  banr l  rcg ion ,  such as  thc  rangc  fn rm lT0-175.25  MI Iz  (d i rcc -
ly  bc low channc l  7 ) ,  you  w i l l  c i thc r  have to  purchase s l igh t ly  n rorc  cxpcr rs ivc  vc rs ions  o f  the  rcady-
l )u i l t  osc i l la to rs ,  < t r  use  mod i f i c r l  two-w ly  t ransrn i t t c rs .

AIry t l f  the crystals ut i l izcd beyond : rpproxirnately 10 &l t Iz  funct ion on sonrething cal lcd over-
tones or  n.ru l t ip lcs of  thc actual  crystal  opcrat ing f rcqucncy.  (Jrystals i t r  thc 1( !60 A, l l lz  rcgion,  for
examplc,  operate on the th i rd overtone.  ' l 'h is  nreans that  i f  you are operat ing a 6O N{ l lz  osci l la tor ,
thc crystal  is  funct ioning at20 MHz but  overtoning (x 3)  to 6O MIIz.  At  h igh band (c l i rect ly  bclgw
channcl  7)  t l le  overtone factor  is  h igher.  Wc l r r ing th is to your at tcnt ion s ince osci l la tors that  pro-
t luce their  s ignals v ia an ()vertonc osci l la t ion tcnd to have adr l i t ional  outputs at  f rcqucncies othcr
than thc s ingle dcsired f requcncy.  ' l 'hat  is ,  a th i rd overtonc crystal  dcvcloping an output  ar  5,1.oo
MHz is a lso l ikely to have reducccl  output  at  5 t imes t l re actual  crystal  working f rcquency,  or  9o.OO
l\ ' t l lz  in th is casc.  I t  may bc c lesi rablc to p lace a bancipass f i l ter  betwccn thc output  of  the osci l la tor /
t ransmit tcr  and thc input  to c i ther the pad or  combiner to insure that  thc only RF energy coupled
out of the transmitter and into thc cablc plant is the one frequency you want for your onc-way
signal ing rransmit ter .  Simplc bandpass f i l tcr  c i rcui ts wi l l  bc covered latcr  in th is scr ics.

(1)  Internat ional  Crystal  Mfg.  Co.,  Inc. ,  1O North Lee,  f )k lahor la Ci ty,  Oklahoml: ,731O2
(2) Senry Manufactur ing Company,  Crystal  Park,  Chicasha, Oklahoma 73018
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( D O O R  S W I T C H  O P E N
W I T H  D O O R  C L O S E D )

DIAGRAM THREE
cl isadvantagcs arc that  thcy have much morc
power avai lable (evcn in the lower- lcvcl  c l r ivcr
stagcs) than you want or  can use,  : rnd you arc
going to havc to rcc lucc 1-rowcr output  by
c i t hc r  padd ing  o r  de tun ing  t hc  s t agcs ,  o r  bo th .

$lt1 P t. ti (:o N'r' r? o r. (: t R (: Lt rt"s
( lo  b : rck  now t ( )  thc  scc t ion  hcrc  on

clcrrt t ' r t t .dry l . tatt l  cttd si,gtt tr l i t tg. ' l 'he f irst
function dcscribccl was t lcrt  i . t tg yr.rrz (a.t  your
rcmotc re ce ivcr) I . l tat l . l tc door I  o I  bt,  11gr,,1
t: t td l . tos l tL:L,t t  olt t ' t t t :1L Sce I) iagrant i . . l .his is
nothing nrorc than a sin-r1t le switch that :rct-
l va te  s  n  re  lay .  Whcn thc  c loor  i s  c loscc l ,  sw i tch
S1 is opcn ancl no powcr f lows to the relay,
l vh ich  in  tu rn  s tays  open s ( )  the  t ransnr i t t c r
i s  i z r . , l  keyed on .  Whe n  thc  c loor  ope ns ,
swi tch  S l  supp l ics  11O VAC to  rhc  re lay
wh ich  c loscs  thc  re  lay .  ' l ' h is  

in  tu rn  keys  the
transmimer on Lry either providing DC volt-
age to the Vl l [ i '  crystal control lccl osci l ]ator
or  complc t ing  rhc  push- to - ta lk  c i rcu i t  on  the
salvagecl rwo-way transmimer. ' l 'his 

puts the
AO car r ic r  on  the  l ine  an< l  th is  in  tu rn  te l l s
you tha t  the  door  i s  open.

I lut thar is only good i f  you carch rhe
door-<rpcn alarm u;Ltcn tl.te ,1oo, is o?tatt, A
very quick intruder might open t l .rc door, go
inside, and close the door while you were
reading this senrence in CA'IJ!

A more practical circuit  is shown in Dia-
gram 4 .  l le re  the  110 VAC source  fo r  rhe
control relay is switched on when the door
opens and the relay closes. This switches the
transmitter on (either an operating voltage is
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applied to rhe VHF crystal control led osci l-
lator or a push-to-talk switching circuit  on
the modif ied two-wiry transmitter is closed).
Al l  of this happens without an unaware in-
truder even being told that he has becn rc-
ported. However, a system employce, aware
of what i t  is he has just done, immediatel l ,
thnrws a  swi tch  (S2)  wh ich  brca l<s  the  t rans-
ml t te r  con t ro l  l i nc  on  the  re lay  swi tch ing
ncrwork .  ' Ihe  

swi tch  (S2)  a lso  cont ro ls  a
warn ing  l igh t  mounted  in  the  hcad enc l  th : r t
rcntir tds the person in the bui lding rhat l)e-
forc hc leaves hc ntust ret lrrn thc switch (S2)
to  i t s  "o f f "  pos i t ion .  ' l ' h is  res to rcs  the  door -
activated switch (S I )  control over thc rclnote
o n r r f f  c o n l r o l l i n g  o l  t l r e  t r a n s m i t t t . r .

' l 'his 
st i l l  lcavcs sonrethir-rg to bc clcsirecl,

howevcr ,  as  a  person cou ld  s l ip  in to  thc
t ru i ld ing  an< l  qu ick ly  shut  thc  <1oor  bch ind
thenr ,  and the  l r r ie f  t loor -opcn pcr iod  r lu r ing
which thc transmitter w<>ult l  f  i ra /rr l  as rrn a-
larnt nt ight go unnoticcd by the rcnlotc rc-
ce iver  opera tor .  Sorneth ing  morc  foo lp roo f
is  rcqu i rec l .

Adc l i t iona l l y ,  no tc  tha t  cach t i rnc  thc
door is opcned thc switch su1-rpl ics voltagc t<r
thc  re lay  wh ich  in  tu rn  c loses  thc  rc lay  tha t
controls the one-way signal ing transrlr i t tcr.
Open ing  the  c loor  anc l  go ing  in  ac t i va tcs  thc
t ransnr i t te r .  Shut t ing  thc  door  once ins i< lc
s h u t s  t l r c  t r r n s n r i t t c r  o f f .

S 1  ( D O O R  S W I T C H O P E N
W I T H  D O O H  C L O S F D )

i l o  v A C  1 1 )

I  1  s V D C
P O W E R  S O U R C E
O R  P T T
L I N E  O N
T R A N S M I T T E R

1  1  O V A C
( 1 )

W A R N I N G

L I G H T

I  1  s V D C
P O W E R  S O U R C E
O R  P  T , T
L I N E  O N
T R A N S I U I T T E R

W A R N I N G

L I G H T

V O L I A G E

S O U R C  E

I

I R A N S M I T T E R
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R 1  I S  P O T T E R  &  B R U I \ I F I E L D
S A , 1 N . 1 2 A  S T E P P I N G  R E L A Y

I I  5VDC
O R  P  T  T  L I N E  O N
P O W E R  S O U R C E

T R A N S [ 4 I T T E R

M FIVE

Sec l) iegrarn 5. I lere we use a low-cost
12  pos i t ion  s tcpp ing  re lay  des igncd or ig ina l l y
for ' l 'V rcnrote control units. Fl:rch t ime thc
voltage is eppl icd the rclay steps forward. l f
the  sys ten)  i s  w i red  as  shown,  the  rc lay  w i l l

step forward each time the door is opened and
closed, but on only one of the 12 posit ions
wil l  i t  come to rest where i t  wi l l  not act ivate
the transmitter. Moving the step relay to that
posit ion is the f irst thing any authorized per-
sonnel would do when e ntering the bui lding,
by operating switch S2. But repeated open-
ings and closings of the door by an unwary
person would simply step i t  forward and
leave the transmitter keyed (except in num-
ber  12  pos i t ion) .

F' inal ly, there is the latching rclay system
shown in Diagram 6. ' l 'his relay has two coi ls.
One activates the set latch and the second
activates thc release lntch. ' l 'he set latch is
tu rned on  whenever  anyone comes in  the
door ,  opera t ing  swi tch  S1.  The re lay  i s  thus
turncd on, and i t  stays on unti l  someone with
dircct knowledgc of the systcm manually op-
erates switch 52, which opcrates the seconcl
coi l  that unlatches thc re lay. ' l 'hus no matter
how long the door stays opcn, or how many
tir les i t  is opened and ckrsed after ini t ial ly
being operated, the relay stays latched (and
the transmitter stays keyed on) unti l  s()me-

( D O O R  S W I T C H .
O P E N  W I T H  D O O R
C  L O S E  D )

( N 4 A N U A L  A D V A N C E
SWI TCH )

ir--T-
I

fr
L ' i

R E L A Y  I S  P O T T E R  &  B R U M F I E L D
K B  1 7 A Y  1 1 O V A C  ( 4 P D T )

DIAGRAM SIX

1 1 4

T R A N S M I T T E R

S2
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PREPARING'I 'RANSMI' I 'TER ASStsMB I , IES

DIAGRAM SEVEN

I ) iagrarn  7  i l l us t ra tcs  thc  gcncra l  w i r ing  tcchn iquc  fo r  ins ta l l ing  onc  or  n r ( ) rc  onc-way s ig r ra l ing

t ra r )s ln i t t c rs  a t  t l r c  I rear l  enc l .
' l hc  

in t l i v i c lua l  t ransr r r i t t c rs  h : rvc  t l rc i r  opera t ing  vo l tagc  supp l icd  by  t l rc  p : r r t i cu la r  t r i r )snr i t t c r
I<ey ing  c i rcu i t  (scc  t l iagra lns  3 - ( r ,  [ i  an t l  9 ) .  V t l t t  c rys ta l  osc i l la to rs  suc l t  as  lhc  OX osc i l l r to rs  f ro t t t

I n t c r n a t i o n a l  O r y s t a l  M f g .  ( 1 o . ,  l r r c .  s l r o u l t l  o p c r a t c  o n  9 - 1 5  V I ) O  ( p r c l t r a b l y  a r o u n t l  l o v o l t s I ) O ,

zcncr  rcgu la tc t l ) .
' l ' hc  

t r i rnsnr i t t c r  ( )u t l lu t  i s  coax ia l  cab lc  coup ler l  ( l t ( i -59 lU)  to  : rn  in - l ine  a t tcnuat ( ) r  o r  f i xe  r l  pad ;

thc  cxac t  va luc  o f  thc  pa t l  o r  a t tcnuator  w i l l  have to  l )e  dc tc rn) incc l  by  cxpcr i rncn ta t ion .  
' l  

hc  o t r tpu t

o f  thc  pad is  co t rp lc t l  th rough nrorc  I l ( i -59 lU to  a  two/ f ( )u r  way  hy l r r i t l  sp l i t t c r ,  cor r r rcc tc t l  bac l<-

wards  so  tha t  i t s  inpu t  bccorncs  i t  ou tpL l t ,  a r rd  thc  tw( )  (o r  four )  ou tpu ts  [ recor r re  input - ,sp igo ts  fo r

thc  t ransnr i t t c r  sources .
' l ' hc  

ou tpu t  o f  t l r c  hy l r r i r l  i s  coup lc t l  th rough i rno t l rc r  R( ; -59 lU ju r 'npcr  to  your  n ras tc r  cor r rb i r r -

ing  sys tcnr  fo r  your  ( lA ' l 'V  hcad cnd. ' l ' r ca t  thc  combi rcd  t ransmi t tc r  ( )u tpu t  as  i f  i t  wcrc  a  h ig l r

l r a n t l  c l r a n n c l  ( i f  y o u  u s c  1 7 G 7 7 5 . 2 5  M I I z )  o r  a  l o w  b a n t l  c h a n n c l  ( i f  y o u  u s c  5 ( f 5 5 . 2 5  M I t z ) .

What  a l rou t  l cve ls?  Reca l l  tha t  thc  nornra l  scann ing  rccc ivc r  has  fa i r l y  h igh  scns i t i v i t y ;  o .5  t ( )

0 .6  n r icnrvo l t  o f  R I f  s igna l  w i l l  p rov i r l c  2O t lb  o f  qu ic t ing .  I f  you  run  t l re  onc-way s ig t ra l  t ransnr i t t c rs

bc lnw c l ranr rc l  2  (5c55.25  Ml lz ) ,  ad jus t  thc  pa t ls  be twccn each t ransmi t tc r  and thc  hybr i t l

t ransnr i t t c r  cornb iner  to  a  po in t  where  the  t ransnr i t te r  s igna l  l cve ls  on  thc  l inc  xc  25-3O db be low

channc l  2  v isua l .  I f  you  opcra tc  jus t  bc low channe l  7  (170-175.25  Ml tz ) ,  ac i jus t  thc  t ransmi t tc r  l i r rc

levc ls  to  a  po in t  whcre  they  arc  25-3O db l re low channe]  7  v isua l  leve l .

I f  you  opera te  (o r  p lan  to )  more  than onc  t ransmi t te r  a t  the  hear i  end,  i t  w i l l  t re  w ise  to  sc lcc t
f rc ryucnc ics  fo r  thc  t ransnr i t te r  (and the  assoc ia ted  rece iver Is ]  )  wh ich  arc  fa i r l y  c lose  togc t l re r .  For

examplc ,  i f  your  p lan t  i s  (you  know)  good down to  5 l .O MI Iz  th roughout  thc  who lc  p lan t  ( l rc fo rc

l o w  e n d  r o l l  o f f  s t a r t s ) ,  a s s i g n  y o u r  t r a n s m i t t e r s  t o  5 3 . 1 ,  5 3 . 3 ,  5 3 . 5  a n d  5 3 . 7  M l l z . ' l ' h i s  i s  2 O O  k l l z

spacing, and this is morc than cnough to keep thc rccciver from falscly alarming you from an acl-
jacent  channe l  t ransmi t tc r  sourcc .  f )n  the  o thcr  hand,  a t  h igh  band,  you w i l l  p robab ly  want  to  s tay

away f rom 170.75  s incc  tha t  i s  channc l  7  v isua l  f requcncy  minus .1 .5  MI Iz  (775.25  -  4 .5  I ' t l l z ) ,

and th is  cou ld  causc  beats .  A t  thc  low leve ls  tha t  you  w i l l  be  opera t ing  w i th ,  ass ign ing  yoursc l f

1 7 2 . 7 , 7 7 2 . 3 , 7 7 2 . 5  ' a , n d  1 7 2 . 7  s h o u l d  w o r k  o u t  a l r i g h t .
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one operates switch 52 which unlatches the
relay. I f  the technician does this when enter-
ing the head end, he would have ro reser rhe
switch (52) each t ime he openeC the door
after ini t ial ly serr ing the switch (S2) for un-
latching of the relay. To kecp everyone aware
of what has been donc a control indicator
l ight comes on when the init ial  latching op-
eration takes place. ' l 'his reminds anyonc in
authority entering the bui lding to resct the
un la tch ing  swi rch  (S2) .

Diagram 6, with the latching relay, sat-
isf ies scveral of our original objectivcs,

(1 )  I t  t c l l s  us  when son lcone has  gone
in to  the  bu i ld ing .

(2 )  By  la tch ing  in ro  an  "on"  pos i r ion ,
we know whethcr the entry was
author ized  ( i t  w i l l  un la rch  shor t l y )
o r  unauthor ized  ( i t  w i l l  s tay  la tched
o n ) .

(3) By staying latchcd, rhc transmitter
woulcl stay on, tel l ing us cvcn after
they h:td lcft  t l -rat sornc()nc hacl been
in to  thc  bu i ld ing  (e i ther  a  s loppy
system cntployce that forgot to un-
latch the rcl ly, or an authorized pcr-
son th:rt  was unfamil iar with the
system).

Now how about some of the othcr con-
t ro l  func t ions? For  e  xamplc ,  supposc  we
wantecl to be signalcd i f  (2) the re mpcrature
varied outsicle of a prcdcterminccl rangc (say

5Oo -  B0o l r ) .  ' l ' o  do  th is  we necd someth ing
that wi l l  a.ct ivatc a switch when thc rcmpera-
ture clrops below 50o or goes above 8Oo. Or,
we want  to  know tha t  thc  a i r  cond i t ioner  (o r
heater) at the hcad end is running, the tower
l ights are ()n, or that the power has gone off
a t  the  head end.

' t 'hc 
f irst question to be answered is do

we want a dif fercnt transmitter for each one-
way signal ing function? ' l 'hat 

is, onc for the
door security, one for the tcmperature, one
for the tower l ights and so on. Chances are
we do, since the receiver has mult iplc reaive
channels and, without some form of modu-
lat ion to identi fy which trouble source is
"cal l ing" or signal ing, we must rely on the
different transmitter frequencies to do the
job for us, with rhc receiver identi fying the

t o
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DIAGRAM EIGHT
source by identi fying rhe rransmitter being
received.

Mult iple transmirters can be mixed to-
gether for insert ion into thc trunk of the
system as described separatcly hcre.

Any  sourcc  tha t  u t i l i zes  l1O VAO (or
22O VAC, such as some r()wer l ight systems)
f<tr posit . iac opcration ( i-c. turning on the
l ights, etc.) can bc "tappcd" for .a. relay
powering function as shown in Diagram t l .
Simply insert the primary coi l  of thc relay
paral lel with the AC voltage operaring thc air
cond i t ioner ,  l igh ts ,  e tc . ,  and when the  dev ice
turns on, the relay wil l  also turn ()n, switch-
ing on the transmitter act ivated by the re lay
se condary switching contacts.

A temperaturc scnsit ive switch ( i .c. one
that reacts when thc temperature drops be-
low or goes above the desired range) wil l  be
treated in a later edit ion of this series.

Now if  the power fai ls at the head end. .  .

natural ly the head end signals disappcar from

the system. However, from a remotc location
you do not know at that point i f  the power
fai lure is at t l -rc l tcdt l  end, or at some point
along tbe l ine. Many t imes the head endfunc
tions from an entirely dif ferent power feed
than the plant, perhaps even a dif ferent pow-
er company.

Seemingly the fai lure of power at the
head end would shut down the one-way

T O W E R  L I G H T S ,
E T C .  L O A D

S W I T C H  O N / O F F
P O W E R  O R  P - T  T
F O R  T R A N S I I I I T T E R

S 1  N O R M A L L Y
R E I / O T E L Y  C O N T R O L L E D
B Y  T I M E  C L O C K .
P H O T O  C E L L ,  E T C '
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DIAGRAM NINE

signaling transmitrer. I lowever, i f  you chose
the  s rna l l  V I  I l ;  c rys ta l  conr ro l led  osc i l la to r
for your transmitter sourcc, i t  could casi ly be
powerecl from a small  9 volt  battery for sev-
eral hours t imc. I f  t l -rc battery only rurned
thc  t ransmi t te r  fo r  tha t  t roub le  sourcc  o l
when the  commcrc ia l  power  fa i l cd ,  you
would have an instant indicator of commcr-
cial power fai lure on your remote cablc con-
nectcd recciver. See I) iagram 9.

' l 'he 110 VAO re lay stays plugged in and
is switched ou tt  t l l  t imes whcn thcre is com-
mercial power (the relay must l te cortt inuous
tlut.y rdted). As soon as commercial power
fai ls, the relay switches off,  which in turn
activatcs the battery source t() power the
transmittcr. As long as the power fai lure is
at the heacl end and is indcpendent of any
plant powcr supply fai lures, the trouble-
indicator transmitter wi l l  get through the
plant to your receiver. This should save you
valuable t ime when you start
your proble m, when the cable

out to locate

qu l ts .

This series wil l  continue with a discussion
of more sophist icated one-way signal ing tech-
niques including adding forms of modulat ion
to the AO carrier as addit ional intel l igence
requirements develop.
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SOURCES FOR USED TWO-WAY

TRANSMITTERS

'I' lvo-way 
transmitters abound whercver

you look; however, knowing where to look

will savc some tirne.

You can purchase "removed-from-ser-

v ice  
"  

w ic lc  band ( i .e .  5O/25 k t l z  dev ia t ion  i f
modu la ted)  low band anr l  h igh  ban< l  t rans-

nr i t te rs  f rom a  number  o f  sourccs .  
' l ' hcse  

arc

ava i lab le  as  t ransmi t te r  s t r ips ,  o r  as  comple te
transceivers. Most are frorn mobile service

and w i l l  havc  to  havc  6  o r  12  vo l ts  t ) ( l  to  op-
c r r t e . ' l ' l t c  r c r u a l  c u r r c n t  r c q u i r c n r e l r t s  i n  o u r

scrv icc  w i l l  l r c  fa i r l y  low ' in . ' c  we r re  go i r rg

to  removc purposc fu l l y  thc  ou tpu t  power

ampl i f i c r  s tagcs  (1O-90 wat ts  ( ) f  RF in to  our
catrlc systcnr hardly seenrs wise! ).

I Icrc lrc a fcw sources,
(1 )  DuPage FM,  Inc . ,  P .O.  I lox  1 ,

[ -onrbar r l ,  I l l .  6O14t t

(2 )  Mann Communica t ions  & E lec-
t ron ics ,  21371O Canwoot l  S t . ,

A g ( ) u r a ,  ( l a .  9 1 3 O 1

( l )  Gregory  E lcc t ron ics  Corp . ,  239

I l t .46 ,  Sack l le  l l rook ,  N.J .  O7(162.

I f  you  havc  d i f f i cu l ty  f in t l ing  a  scrv ice

rnanu l l  on  a  par t i cu l : r r  p iccc  o f  uscd  two-

wry  gcr r ,  you  migh t  c ( )n t rc t  S .  Wol f ,  l tox

5  3  5 ,  I rx ing ton  ,  Mra , .  O2 l7  3  w i th  your  r .nor lc l

nurn l rc r  : rn t l  ask  a l rou t  the  FM Schemat ic
l)igcst :rvailatrlc.

W l r r r t  y o u  r r r c  l r r t k i n g  f r l r  i s  r  t n r r r s n t i i l t . r

wh ich  is  as  so l id  s ta tc  as  poss ib lc ,  up  to  the

f ina l  anrp l i f ie r  s tage(s ) .  You w i l l  rcmovc  thc

ampl i f i c r  f rom scru icc  and te rnr ina tc  thc

dr ivc r  ampl i f ie r  in  a  rcspcc tab lc  "durnmy

loa t l "  o f  su f f i c icn t  powcr  hanc l l ing  capab i l i r y

to  kccp  i t  " loac led"  
a t  5O ohms.  

' l ' hcn  
coup le

in to  thc  d r iver  tank  (ou tpu t )  c i rcu i t  w i th  a

Iow va lue  coup l ing  capac i to r  ( .OOl  a t  I  kV)

or a onc turn l ink (scc page 3t) CATJ for

May 1974)  to  an  
"F"  f i t t ing  sok lc rcd  to  the

.  h : t s s i s  f o r  ( ) u l p u l  c o u l ) l i l l g .

A trlnsrnittcr strip ratcd at 5 watts ()ut-

pu t  w i l l  l re  about  as  l r ig  as  you can go : rnd

sti l l  keep the output tcvcl fronr the driver

stage (i.e. to the output amplif ier) t lown a-
round O.5  to  1  wat t .  

' l ' h is  
i s  s t i l l  2G,1O t lb

too  much s igna l ,  and somc o f  th is  you can
dump in  the  in - l ine  a t tenuator .

R  ]  N O R N 1 A L L Y
O N  ( R A T E D  F O R
C O N T I N U O U S  D U T Y )
F R O M  H E A D  E N D
1 1 O V A C  S O U R C E
l S P D T )  C O N T A C T S
S W I T C H  T O  C O N N E C T
g V D C  I O  T R A N S I \ I I T T T R
W H E N  P O W E R  F A I L S

( 1  -

/ a

Signals can be ,tdtled dnlJplLtce Ltlong
a trunk or I'eeder liyte tts zle sl-tttll tlis-
cuss in tbis series.)

l  lO VAC or required coi l  uoltdge

J'or relay)

t
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DEAD TRUNK

S'I 'AIT'I '  RIG h:XPAND SMAI,I.
I t  is the naturc of the CATV animal thar

given two (or more) close-to-one-anothe r
communit ies, the "beast" sctt les into the
larger, more in-nced-ofr lV community f irst.
' l 'hen, 

i f  everything goes well ,  other nearby
( ' ( )mmuni t ies  a re  cab lcd

In the cycs of the regulator, i f  a man has
a franchise (perrnit ,  easement, etc.) for com-
munity "A", he must obtain a l ike legal in-
strument before he can proceed to cable in-
to  ( lommuni ty  "8" .  In  the  eyes  o f  the  regu-
la to r  (1 ) ,  any th ing  ou ts ide  o f  the  or ig ina l
c o m n r u n i t y  ( " A " )  i s  a  n ( ' w  c ( ) m m u n i l y  i n
fact, even i f  no community exists there!

Or to put i t  another way, i f  your fran-
chise al lows you to operate in Mountainburg,
you are legal ly enti t led to cablc only Moun-
tainburg. Line extensions to small  sub-
divisions that adjoin Mountainburg or even a
drop that starts inside of the corporate l imits
of Mountainburg but ends up serving a home
"just outside the town l imits" is tecbnical ly
Lr no-no, and ui l l  be unti l  such t ime as you,
as the cable system operator, go before the
proper local authorit ies who provide muni-
cipal (or county) services for the adjoining
sub-division(s), or the lone home owner that
l ives just outside of Mountainburg, and secure
the required franchise to provide service in
that region.

Usually l ine extensions into nearby areas
are handled with very l i t t le fanfare and per-
haps (admittedly) some disregard for the let-
ter of the regulator 's rules, i f  not the spir i t .
'l'his is often not true when the nearbv re-

1 B

Expanding the Subscriber Base

VS.
zND HEAD END

gion to be served is 3, 5 or 8 miles up the
road.

A system operator with his feet on the
ground and his mortgage decl ining does
start to look around at other nearby towns.
On the assumption that the town he begins
in was the best <tf those avai lable in his area
to begin with, we can assume that those left
to wire are either smaller, or less in need of
the tradit ional master antenna service which
today's small ish OATV systems can del iver.

Or  bo tb .
Sti l l ,  there rr cable potential there, and

the chal lenge to offer that service is consid-
erable. For one thing, adding new subscribers
in a new town wil l  shoot the monthly gross
receipts upward, and i t  can usually be done
without much more than a modest increase
in monthly expenses.

When a town reaches 5O-6Oyo saturation,
and al l  of the town has becn cabled, the
cl imb upward beyond that point is slow. ' l 'he

big carrot hanging out there is paying off the
init ial  system debt.

I f  the plant is a modern, sol id state sys-
tem, the amount of t ime and effort to keep
up 3O0/500 or even 9O0 subscribers on the
init ial  f i rst plant should be modest. Your
technician (this may be youl) probably has
time on his hands that could just as well  be
spent minding an addit ion 3, or 5, or 7 miles
of plant a few miles up the road.

Items such as wages, vehicles, bookkeep-
ing and promotion can serve two nearby
towns just as well  as one in-town (system).
'I'rue, there will be new pole rental, addi-

I
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t ional electr ici ty, and addit ional bi l l ing ex-
penses, but the same expenses would accrue
if the system operator experienced a sudden
growth in the town in which he init ial ly
bui l t .

Final ly, there is nothing quite so exhi l-
irat ing as bringing cable to a r, '2r.,  community.
To  most  o f  us ,  l ru i ld ing  a  new sys tcm is  a
combination of great sport and tedious work
when i t  is going on. We often say, "never,

never again", but once done, we are anxious
to get to another one.
,I ' I IE I] IG DIiCISION

'l 'he number one decision to be made is
the new head end, Should there be a second
head end? Or, should you trunk from com-
muni ty  "A"  in to  "8"?

A lot wi l l  depend upon how far away
"8" is krcated, whether you can get there
from "A" without undue stresses from state
and federal highway pcople, and just how
good your pictures look at thc point on the
"A" systcm where you woulcl jump off and
head fo r  "8" .

Addit ional ly, i f  "8" is down in a hole,
i t  may be possible to go up on a nearby
ridge and get al l  of thc signals you want
(without large, expensivc tower instal lat ion) ;
or, ccrnversely, it may take .s'ar:b a hig stick
to serve " lJ" that that head end wil l  cost y()u
more than the "A" hcad end, f<>r z smaller

community.
The systern i tself  wi l l  be vcry similar to

your "A" system. Chances are you wil l  want
to invest in the same ampli f iers, connectors
and other plant electronics as with "A" since
in te r -changcab i l i t y  becomcs m() re  impor tan t
as the need for spares incrcases. ' Ihus, i t  boi ls
down to the second head end. Is i t  better to
bui ld a new one, or is i t  better to trunk?

There l .s ene morc possibi l i ty. Perhaps the
new conlmunity has a far superior head end

site. You may have cut a few corners on the
first head end, due to a combination of lack
of experience and reluctance to go up that

extra lOO feet with the tower, or stack an-
tennas in quad arrays. And now you wished

you had. Maybe community "B" is just

enough closer to some major market that the
marginal UHF independent would be 1O-20
db better at "B" than at "A".
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I f  some of these possibi l i t ies are true,
you should consider installing a new master
head end at "B", and t ieing i t  back to "A"

with a trunk. In that manner you may end up
with better signals at "A" and "8" and by
removing the exist ing head end at "A" you
wil l  save some bucks.
OPTION ONE

Your f irst decision when you consider
trunking is whdt cbanncls wil l  you trunk?
I-et 's set up a hypothetical si tuation in which
we have three more or less local signals and
five that come from far Grade B or beyond.

' l -he three locals arc on channels 3. 6. and
10. ' l 'hey can be re ceived with good levels at
either "A" or "B" communit ies. To get
cable-perfect signals from these three chan-
nels would require approximatcly 75-l0t)
feet of tower, T-9 db gain antennas, and no
pre-ampl i f i c rs ,  a t  e i thc r  s i t c .

' l 'he f ive distant signals look l ike they re-
quire 300 feet of tower, 1 2-1 5 db of antenna
each, and pre-ampli f icrs on al l  channels, plus
a converter on one channcl. ' l 'hey arc chan-
n e l s  4 ,  5 , 8 ,  1 1 ,  a n d  3 9 .

Because there arc only f ive signals that
require the big st ick and more elaborate an-
tenna systems, i t  is worth considering picking
up locdl -1, 6, and IO at botl t .r l trr .s with mod-
est towers and antennas, and also picking up
distant 4, 5, 8, 11, and 39 at just t t  singlc sitc
and transport ing i t  via trunk from "A" to
"B" (or

suggestion may escape you unti l  you real ize
that we can put f ive channels on low band
(2 ,  3 ,  4 ,5 ,  and 6)  and t runk  t ranspor t  them
for far lcss cost than putt ing trunk transport
signals on low band and high band, and hav-
ing  to  space our  t runk  t ransp( ' r la l i ( )n  sys l (m
amplif icrs for high band cable attenuation.

Of course there are numerous other op-
t ions avai lable. We wil l  touch on them brief ly
here by mentioning that we could also trans-
port at sub-low only (below channel 2), or
we could transport at sub-low and low band
if we required more than f ive channels.

The beauty of a low band transport ap-
proach is that you can uti l ize standard CATV
equipment without expensive sub-low to low
or high band converters and one-of-a-kind
sub{ow transport amplifiers.

T
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The disadvantage to low band transport
is that the cable losses are higher than with
sub-lolv transport,  although i t  may not be as
signif icant a number as you might suspect.

I lack to our example system and com-
munit ics "A" and "B". See Diagram 1 for a
block layout of the problem and one solut ion
offered. I f  we are t() ut i l ize low band for
trunk transport,  our f ive distant signals (4,

5 ,  8 ,  1  1 ,  and 39)  have to  end up  on  channe ls

2 , 3 ,  + , 5 ,  a n d  6 .  I { o w e v e r ,  c h a n n e l s  3  a n d  6
rure alrcacly occupicd by scmi-local signals so
for trunk transport thcy necd to be taken out
o f  thc  t runk  t ranspor t  feed fo r  the  dura t ion
of  the  run  be t . "veen "A"  and "8" .

A t  the  end o f  the  communi ty  "A"  t runk ,
rvhcre '"ve jump off into the transport run to
"11", a nrini-heacl end is instal lecl to proccss
ch:rnncls 2, 4, antl  5 as they come off of the
cablc. 

' l 'his can be t lonc with virtual ly any
sclcct ivc proccssing systcm, such as second
hirncl ( lhanncl ( lommancler 1 units. AGC is
n()t importrnt sincc thcorct ical ly t l -re trunk

:t00 -

2!,O -

2 O O  -

1 5 0 '  -

5 0 -

signal wi l l  be exceedingly stable. At the same
mini-head e nd, channels 8 and 11 on the ca-
ble are converted (with either heterodyne
processors or V to V converters) respectively
to 3 and 6. I f  the proccssors are capable of
+52 dbmv output (on channel 6), then we
are ready for a modestly high level start on
our trunk transport system into the "B"

community.
' l 'he run into "8" wi l l  depend a great deal

on the cable approach you take. ' l 'here 
is the

age old trade-off between cable losses and
amplif iers; t l . tc lower cablc losses in t l . te cttble
tbc Jcwcr amlt l iJ icrs. ( lable has r iscn more
clramatical ly in price than ampli f iers recently,
so leaning towarcls more amplifiers may be
thc lcast expensive a.pproach (we shal l  see).
At the sanre t imc we have another tradc-off
consideration, and that is, noise bui ld-up and
treats.

Whilc there are a few low-band-only sol id
state arnpl i f iers st i l l  avai l :rble on thc marker
(2), chanccs arc vou wil l  at least consider us-

1 0 0 '  -
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we can approximate the inf luence of the
mini-head end by simply considering i t
another ampli f ier stat ion ( i f  i ts noise f igure
is comparable or certainly no worse than
our l ine ampli f ier).  In total run lengths
of ampli f ier cascades that do ror approach
the mdximurn adaisable cascades of amp-
l i f iers, the ampli f ier manufacturer suggests,
we can just about ignore the mini-head end
for inner-mod inf l  uence.

The sub-low trunk transport approach
has long been practiced by some of thelarger
syst€ms that had unusually long into-town
trunk runs, or which serve several communi-
t ies from a single head end trunking into /
through / and out of town on the way to the
next community. In a sub-low transport sys-
tem, the system is designed around converl-
ing either al l  of the transported channcls to
sub-band (below channel 2), or some of the
channcls (typical ly high band) to thc sub-
channels, and low bancl are carr ied in place.

' l -his requires converters to go down to,
sub and convcrtcrs to come back to thc in-
place channels. t .ow or dcscrete high band
channcls, to sub ( i .c. down conversion), can
be handled with individual channel conver-
ters, VIl l i  channel to sub channel. ' l 'he cost
o f  such un i ts  runs  in  thc  $275.  to  $500.
range, depcnding upon the manufacturer.
Or, high band can be block converted from
channels 7-13 to a sub range, with everything
staying in place as the down (frequency) con-
version is cffectcd.

Another option to down conversion from
low band or high band to sub-band is a hct-
erodyne processor such as the Channel Com-
mander l I  that accepts the cable input chan-
nel, converts down to IF, and then comcs out
on the appropriate sub channel. On the other
end of the line, the conversion from sub
channel back up to low band, or high band,
can also be handled by a Channel Command-
e r  I I .  ( 3 )

(3) Tbrougb tLte years tLte ltrimary supplier
of low-sub equipment bas been Jerrct ld, al '
thottgh lllonder:[ongue and otbers baae of-

fered VIIF to sub-low (and back) single cban-
nel conaerters from t ime to t ime. Tbe current
aaailability of block high band to sublow

22

doutt conaerters is questiondhle, boweaer,
as is sub-lous up conaerters (as a block back
to bigb band).

OPTION TWO

After deciding wh€ther trunking or a
separate head end is best, i f  you have chosen
the trunking route, the route or method of
instal lat ion is thc next consideration. Gett ing
bestween communit ies is gett ing tougher
every day. Usually i f  you can stay on county
roads, your problems wil l  be far fewer than i f
you are forced to go along state or fcdcral
highways. ln some states, highways main-
tained by the state are not a problem, but in
most states you have to deal with a state a-
gency that is unfamil iar with your problcms
ancl not. ready to acccPt your request for
paral lcl  run and crossing r ights at face value.
Some states separat(.  highways and bridges
ant l /o r  ( )ver  (undcr )  passes  in lo  s (pard t t '
agcncies, and you may end up dealing with a
pot ful l  to get simple permission to paral lel
the roadway.

Usually your chances with the federal ly
administered highways is pretty good i f  you
have adequatc t ime to wade through thc
paperwork.

At the county lcvel,  you have a couple of
options. Usually a county board of super-
visors will grant an cdscmcnt J'or passing
tbrougb (off icial ly cal lcd by many dif ferent
names in dif ferent states) with only minor
inspcction. I f  you are simply asking for the
right to connect one n()n-county administered

region (community "A") with another non-
county administered area (community "B"),

and you do not intend to servc anyone with-
in the county i tself  with signals or service, the
process wil l  get quick approval. On the other
hand, i f  you intend to pick up a trai ler park,
motel,  or whatever along the way (and wby
ttot'/) located i'n tlse county, the n you must
go through whatever process your county re-
quires for granting of a franchise, permit,
easement or whatever. And, you wil l  also
have to go through a Certificate of Com-
pl iance procedure with the FCC. You can
temporari ly avoid this by init ial ly passing
through the county from "A" to "B", but
bui ld in the distr ibution orovisions to add

I
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TABLE FOUR

Representative cable pticing can be dangerous at this time in our industry. We are bound to
make some peoplc rvho sel l  cable unhappy,  and some people who buy cable wi l l  c lamor that  rve are
too high,  or  too low. But  we report  i t  as i t  is  none the lcss.

We sampled five major supplicrs in thc categories shown, and avcraged their quotations to us as
of press time. These are for relatively small quantities in each category (we specificd 50,OOO feet).
Al l  are for  copper c lad aluminum center  conductor  cable.

Type Cable

412 plain
41 2 jacketed

4 1 2 rnessengered
41 2 jacketed/ l1oodcd

500  p l a i n
50O jacketed

500 messcngcred
5t)0 jacketcd/ f loodcd

Price per Thousand

$ 78.09

$ 89.73

$  1 0 7 . 1 9

$  98 .70

$ 1 o 1 . 1 2
$ 1 1 7 . 8 6
$ 1 3 6 . 5 3
$124 .77

county locatcd residences or busincsses later
on, t t l ter you have the service franchise and
CAC taken care of.

In deal ing with a county, ()r more espcc-
ial ly a state , for a paral le I  ancl crossing permit,
your chanccs for spccdy approval improvc
considcrably whcn you cxplain that you in-
tcnd to locate your cablcs, wires, appur-
tcnances ,  e tc .  on  cx is t . ing  u t i l i t y  po les .  Prop-
er ly  cxp la incd  ( i f  th is  i s  your  p lan) ,  i t  qu ick -
ly bccomes clear to thc authorit ics that yort
wrl l  not rearrangc any exist ing grouncl lcvcl
easemcnts; everything you arc going to do is
ovcrhcad.

Sometimcs i t  pays to stay away frorn the
((how" 

you are going to instal l  your cables,
especial ly i f  you sort of intcutl  to either bury
or sct y()ur own poles. Sooncr or later thc
auth()r i t ics wil l  havc to know, but i t  is often
better to deal with that matter on a man to
nran basis with the mLtn rcsponsiblc Jor
wttcLtiul4 tLrc roads,than with a county board
of supcrvisors. [ f  you start out cxplaining
that you are going to sct 7 milcs of poles, or
d ig  up  7  mi les  o f  easements ,  you  jus t  &nozu
therc are going to be a few eyebrows raised
when you ask for your otbcruise simplc
para l l c l  and ( ' r ( )ss ing  pe  rmi t .
OP'I'ION 'II IRIiE

Now comes the qucstion of how to instal l
the trunking system. Obviously local factors
such as terrain, presence of large bodies of
water to be crossed, and the cxtent that the
highway between the two communit ies is al-
ready bui l t-up, wi l l  enter into the equation.

AUGUST,  1974

Ideal ly, you would l ike to instal l  i t  and
forget i t .  With trunking ampli f iers every .5
to 1.O or so milcs, the best systenr would lre
one that stays constant al l  ycar long, re-
gardless of air ten'rpcrature, and one that
costs you nothing to maintain or kcep up or
in pl lce, aftcr ini t ial  instal lat ion costs.

' l 'hat would bc a buricd system, propcrly
instr l lcd. I f  " ,A" and "B" are rural c()nltnun-
it ies with nothing but relat ively f lat farm
Iand in betwcen, you may be ablc to bury
thc  t runk  cab le  fo r  as  l i t t le  as  10  ccn ts  a  foo t
trenching (and back f i l l )  costs, i f  you shop
rround for the cquiprnent to rent and ckr the
worl< yourself rvi th your orvn pcople. Systcm
opcrators with whom OA'lJ talkcd in preplr-

ing this rcport veri f icd f igurcs :rs low as 9
cents a foot machincry and labor for the
trenching this sunrmer, when thcy shoppcd
around fo r  used J -2O or  V-30 r 'nach incs  to
lcasc bv thc weck or nronth (4) for thc jolr
and usccl either thcir own enrployccs or a
combinaticln of one ernployee supervisor and
onc or two local ly hired laborers.

If  a buried system can be done, with
local factors considered, i t  appears to be the
lcast expcnsiue ntetboLl going today for long
(1)  l lus t  mtcb i t t , ' r . v  l t rs i t t , {  c t1  r r ip t t t t t r t  c t t rn -
panias, including your loctt l  rei l t-eucrytbing
cotttpony, wiLl rent J-20 macbines Ior arountl
l ;7OO.OO 1:er moutl t ,  less oboious mis-use
mtt intensnce costs you migbt incur. You mtty
t lo seueral l tundre t l  Llol lurs per montb be tter
than tbis ligure by de aling with tt Ditcb'Witch
tl istr ibutor boweaer.

T
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inter-community trunk runs. Even i f  you
have to bury say 80% and go aerial for
20% (such as  when you c ross  bod ies  o f
water, other cross roads or highways),
chances are burial is st i l l  the best technique.

Whether you seriously consider sett ing
your own poles wil l  depend to a large extent
on what you wil l  be passing todav al, /  to-
morrow ()n your trunking run. I f  the arca is
essential ly farm land, rhe extra (or f i rst) set
o f  po les  may no t  be  ob jcc t ionab le  to  lnyone
that could stop you before you get st:rrtcd.
But i f  the region is bui lding up anrl thc day
wil l  comc rvhen the road you wit l  fol low wil l
be heavi ly bui l t  up with commercial ancl/or
residential si tcs, poles may be irrpossible to
swing. ' l 'he expe nsc of polcs this year is prctty
high as wcl l .  A comparison of sct polcs vs.
t lo- i t-yoursclf  underground is shown hcre in
' l ' ab le  

5 .
[ ; ten t ing  space on  cx is t ing  u t i l i t y  po lcs

wil l  probably cross your rnincl oncc <lr t lvice ,
i f  po lcs  a re  a l rc rc ly  in  p lace .  Natura l l y  thc
usurl cvaluation of e xist ing l incs ancl potcr.r-
t i :r l  rclrrangentent c()sts rnust l tc nlt t lc. l f
thcrc cxists :r sulrstantial run <tf elaclrrc ott l .y
po lcs  l long  your  rou te ,  lnd  these e lec t r i c -
only poles arc owned and opcratcd by eithcr
an t l l , lA or othcr rural elcctr ic co()pcrtt ive ,
th is  n ray  be  the  bcs t  be t  o f  a l l .  Unt i l  now
rrrtcs for use of thcse poles has stayetl  in thc
$2.5O per  po lc  range in  v i r tua l l y  l l l  a rcas  o f
thc  count ry ;  $1 .75  per  po lc  per  year  i s  s r i l l

c ( ) r -nn lon .  In  thc  p rcsent  c l in ra tc  o f  r i s ing
p<rle rates this nuy not l lst much longer, but
the  gamble  tha t  ra tcs  w i l l  con t inue low on
clcan re:rdy-to-attach-to rural elcctr ic poles
nray  bc  wor th  the  chance tha t  thcy  w i l l  no t
r isc as sharply :rs joint-usc poles arc threaten-
ing  to  c l i rnb .

TABLE FIVE

A compar ison o f  do- i t -yourse l f  un t le r -
g round cos ts  vs .  do- i t -yourse l f  po lc  se t t ing
costs wil l vary from area to arca of the
Uni tcd  Sta tes .  Check ing  cur ren t  low{ ra l l
p r i ccs  a t  o ress  t ime,  CA ' IJ  found the  fo l -
lo rv ing  pr ice  in t l i ca t ions  fo r  opera tors  who
rca l l y  watch  the i r  penn ies  and arc  w i l l i ng  to
do rnuch o f  thc  work  thcrnsc lvcs .

Pcr  mi lc  o f  undcrgrount l /ae  r ia l ,  fo r  sc l f -
sc t t ing  po lcs ,  we can assun le  tha t  us ing  c lass
7  25  fee t  po lcs ,  a  man who workcd  a t  i t
cou l t l  ge t  by  w i th  27  po lcs  (spacet l  a t  2Oo
fce t ) .

I ) o l c s .  .  . . . $ 1 1 1 . 2 3  ( 1 )

l l ( ) l c s ,  s c t t i n g . . .  . .  . $  5 . ( X )  ( 2 )

I  l a r d w a r e .  . $  1 . 7 O
' f ' l r i s  

conrcs  to  $ ,24 .93  pcr  po lc ;  ca l l  i t

$25 . (X)  pcr  po le  sc t  fo r  avcrag ing .  ( l )  i s  rn
lvc ragc  pr ice  now bc ing  pa id  l ry  mid-wcs tc rn
o l ]c ra to rs  to r  th is  s izc  and c lass  p<t lcs -  (2 )

i rssun lcs  a  fa r r t r  t y l t c  t rac to r  w i th :n rgcr ,  and
r  J - t t ta r t  c rc rv  t l r i l l i r rg  th rcc  po lc  l ro lcs  pcr
hour  o f  l vork  t i r r rc ,  a t  t yp ica l l y  ru r r r l  wagcs-

At  $25.OO pcr  po le ,  wc  havc  27  po lcs ,
io r  $675.OO pcr  r t r i l c  o f  po lcs  (wc  sa i r i  th is
was lo rv -ba l l ! ) .

' l  
l tus  we havc  $( r75 . (X)  fo r  po lcs ,  p lus  thc

cos t  o f  thc  s t ran( l  pc r  n r i le .  A t  $47. t ) t )  pc r
thous l r rd  fo r  i rnpor tc r l  s t r ln t l ,  th is  i s  $24t t .1 ( r
pcr  n r i l c  fo r  s t r tnc l . ' l ' h is  g ives  l  to ta l  o f

$92-1 .  t ( r  pc r  rn i l c  fo r  rna tc r i r l s  an t l  po le  s  sc t ,
no t  c ( )un t ing  la l ro r  o r  ca l r l c .  

' l ' h is  
works  o t r t

ro  go .  I  748 pcr  foo t  fo r  thc  a l r i l i t y  ro  ins t r l l
t l r c  ca l r l c  (anr l  s t r ln t l ) -

l l l o<r lc t l ,  jac l<e tc t l  ca l r l c  ru r rs  I  f cw
pcnn ics  n rorc  pcr  foo t  th ln  r ron- t loodc t l  (o r

non- j l c l<c tc t l )  cab lc .  l lowcvcr ,  i f  you  can
Ioca l l y  h i rc  n rcn  an t l  rcn t  a  J -2O or  V-JO so
t h r t  y o u  c o n l c  o u t  e r o u n d  $ O . 1 O  t o  $ O . 1 2
pcr  foo t  fo r  thc  t rcnc l r  opcncd (a l t t l  c loscr i ) ,
y ( )u  l re  l t  l cas t  r r roncy  rhca t l  o f  se t t ing  your
own po lcs ,

Sec  
' [ ' e l r l c  

6  fo r  comp: r r i son  o f  cos ts  o f
ln  

" i r l c : r l  
un t le rgrount l  rn i l c "  vs .  ln  " i r l ca l

se l l  po lcc l  aer ia l  m i lc "  in  ru ra l  count ry . I
I

. tAI tLE SIX

Using thc figurcs clcvclopcd here for undergrountl (tlo-it-yoursclf) antl sct-yr>urorvnpoles:rcrizrl
cttrnstrttction for a five rnile lolv band trunk run, wc lrc al>lc to conpare the relativc sevings in ,rnc
forrn of  consf i 'uct ion vs.  the other.  Natural ly ,  thcsc arc both ideal  nunrbers:rnd not  rcPrcsentf , t ivc
of the actual conditions you rvill probably experience in your area. 'lhese numbers are presented
nrorc as a guide to methods of cornparison, than as a sct of industry avcrages at this timc. If the
numbers happen to lre utilized for direct cost comparisons, rve rvould suggcst you consicler thcsc
nunrbcrs low-bal l  ( that  is ,  belorv nat ional  averagcs).

In thc casc of aerial construction, rve have chosen 5(X) messenger cable to avoid the cost of
strancl :rnd lashing. In the case of underground, we have chosen 500 jacketed/flooried cablc.
Nei ther are polystyrene cables.  Cable loss per 1OO fcct  at  83.25 Mt lz (channel  6 v isual)  is  assumed
to be O.UO db.

I
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I

Cable
Ampl i f iers (1)

Poles (set)

Di tch,  opencd, back f i l led
Pctlestals
Labor to install acrial
Porver Supply (3)

'fotal (4)

, tAI tLL,  
SEVBN

' l 'or.vcr

Antcnnrs  -1 ,  6 ,  1o

Antc r )nas  4 ,  5 ,  t t ,  1  1 ,  39

I ' rc 'Amps 4 ,  5 ,  t t ,  11 ,  39

l )o lvn l incs ,  rack ing ,  c tc .

I  I ce t l  L )n r l  t tu i l t l i ng

39-2  ( lonver tc r

I)roccssors - Ieavir.rg "A"

I ) rocess< l rs  -  : r t  "B"

Uncle rgr:ound 
' l 'runk 

Systent

'Irunked 
System

$  1 ,5 (X ) . (X )  ( IOO ' � )

$ 500.(x)
n/ t
n / , t
:5 ,trso.oo
$ 1,200.oo
n/a

$ 2,(XX).(X) (1)

$  3 ,2OO.OO (2 )

$  8 , 5  1 o . 5 3

:517 ,360 .53

Sep:uate Head End

$ rJ,4OO.OO (3OO')

$ 500.oo
$ 2,otto.oo
$ 900.oo
$ l350.oo

$  2 ,100 .oo

$ 205.00
n l t

$  3 ,950 .oo
n/a

$ 1 8.98 5.  OO

Aerial

$3 ,604 .39
/  unl ts
$  3 , 3  7 5 . 0 0
n/a
n/a

$  95o .4o  (2 )

$  165 .00

$8,r t94.79

Underground

$ 3 , 3 9 9 . s 3
7 uni ts
n/a

$3 ,168 .00
$ 203.00
n/a

$  165 .OO

$ 6 , 9 3 5 . 5 3
(1 -  25 db gain speci f ied;  25 t lb spacing at  channel  6 v isual ;  + 52 dbrnv mini-hcad end output)
(2-  At  the rate of  660 fcer per hour rv i th mcsserrgered cable (3.2 poles per hour) ;  three man

crcrv r t  $4.oo per hour each is  o.o lg per foot ;  "x"  2 for  burdcn and equipmentuse factor
cr luals O.036 per foot  insta l lcd )

(3- l' l 'tr model 3o6o powcr supply, installcd at ncar nrid-poir.rt of tnrnk run and feeding power
in both r l i rect ions)

(4- Doe s not ir.rclutlc cost of amplifiers and fitings)

.  
Ideal ly . ,  at  $225'(x)  pcr  sol i< l  s tatc low-band rrunk ampl i f icr ,  the tota l  cosr of  r l re 5.0 nr i lc  lowlrarrc l  t rutrk run woulc l  be $9,( : ( t9.79 for  the acr ia l  mn and $t t ,510.53 for  thc underground run.' l ' l r is  

is  cxcl r rs ivc of  thc c()st  of  thc nr in i -heacl  cnr l  at  the cxi t  of  community: ia ' ;  or  the mini-p lus
local  s igr ta ls at lc let l  (3,  6,  1o) hcad cnd at  thc entr i lnce of  cornmuni ty "B". ' t 'able 

7 cornparcs t . is
cost f:rctor vs. the cost of installing a.sccontl separate lrea<l end "t "8" f.r, dircct off:thc-air recep-r ior . r  for  a l l  t i  ( j  local ,  p lus 5 t l is tant)  s ignr ls.

l l y  compl r ing  t l t c  cos ts  fo r  c i thc r  unr lc rg rount l  5 .o  mi lc  low band t runk  ru r r  o r  acr ia l  5 .0
r r r i l c  low l t : r t rd  t runk  ru t t ,  vs .  the  cos ts  to  bu i l t l  e  sccont l  f i r l l  hca t l  cnd ,  we arc  ab le  to  make some
type o f  ( l c tc rn t in l t ion : rs  to  t l te  p ropcr  lppr< : rach  t ( )  o l r r  p ro l ) l cm,

oA ' l ' i  r ccogn izcs  tha t  ( )n ly  sys tcn)s  loca tc t l  in  thc  " f la t  
count ry "  rcqu i re  b ig  towers ,  and tha t

you m: ry  l rc  so  loca te< l  tha t  t l t c  towcr  por t ion  o f  t l r c  cos ts  s l rown hcrc  a rc  no t  rcprcscnta t ive  o f
your sittt:rt iotr. At t lrc satnc tinrc, you nray hrve some trrrusual costs associated with getting into an
e lcv l tc t l  s i t c  (suc l t  as  r  In ( )uu t r in  o r  h i l l  top)  wh ich  thc  fc l low [ ru i l t l i ng  a  300 fo<>t  tower  on  i la t  pas-
tu rc  l t t t t l  r vou l t l  r t t l t  have.  Whcthcr  the  cos t  o f  l ru i l t l i ng  l  passab lc  roac l  in to  thc  ncw " I l "  

hcac l  enc l
sitc rvould bc cvctr closc to thc cost of buikling a 3(X) foot torvcr for the f ' lat lancl locatcd syster.n
oper r to r  i s ,  o f  course ,  t l t rcs t ion l l r l c .

1
I ' l 'hc 

cost  compar ison sholvs a s l ight  advantagc in favor of  the lowband t runk f rom "A" to "B".
Ikrrvcver,  g iven thc rc lat ivc t l i f fcrences in pr ice l )ctween geographic regions of  the U.S.,  thescalcs
could casi ly  t ip the other r ,vay,  in favor of  a t l iscrete hcacl  end at  , ,B ' , .

Onc rh i r . rg pr t tbably would not  change, thc annual izcd costs of  maintain ing a separate hcacl  end
at " l3" ,  ml inta in ing the nr in i -hcad encls at  "A" and "B",  and the t runk between con.rmuni t ies.  [n
ei thcr  case,  the s ignals f rom channels 3,  6,  and 1o arc local  in naturc and their  head end gear would
require l i t t lc  rout inc touch-up work.  Heat l  cnd proccssing on distant  channels is  a lways touchy,
tnore sul l ject  to c l langes in lcvels and al l rupt  s ignal  qual i ty  changes.  ' lh is  

usual ly  increases techni-
cian trips to a hea.l cnd. The cost of a head cntl site to maintain a 3oO foot torver (approximatcly
6 acres) is  substant ia l ly  more than maintain ing a 1oO foot  st ick for  the local  s ignals (1/2 acre) .

(1-  Used Channcl  Comnrander I  uni ts or  on-channcl  Bloncler  Tongue str ip amps.)
(2- Sanle as [1], but with bandpass filters addcd for strip amps where adjacent channels are

utilizecl. Blondcr-Tongue type equipment pricing is shown for the second head end, rvhich is,
on the avcrage, lower than industry averagcs for similar equipment.)
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Blue Sky Brought to Earth

OFF TITE GROUNI)

During May of this past spring, another
in the continuing series of high technology
satel l i tes was placed into orbit  from Capc
Kennedy. On hand to witness the evcnt were
a number of representatives of the Fcderal
( lommunications Commission, inclucl ing
Dttaid Kinley, recently appointed head of the
( ;a  h  l t ' ' l l  I  eu is i  o  t r  I l  u  r t ' , t  u .

' f  his part icular satel l i te, dubbed the A' l 'S-
6, is the latest in a series of "birds" which hov-
er  a t  var ious  po in (s  ovcr  thc  equ: r to r  in  a  s ta -
t ionary ()rbit .  As the earth rcvolves on i ts ax-
is, the satel l i te also moves at the same spccd,
creating the i l lusion that both the bird and
the earth are stat ionary, one to the other.

' l 'his part icular satcl l i te ,  uul ike o tbers
preaiously lLruncl.)ed, has some direct appl ica-
t ion to thc CIA'I 'V industry and i t  offers,
tcchnical ly, the opprotunity for cable opcra-
tors to cxplore the new world of earth term-
inal technology, down l inks, and target
audiences.
E X  P I i R I L I E N ' I '

,4.1'5-6 is an cxperiment. 
' l 'he program has

an cxpccted (experimental) l i fet ime of twelve
months. 

' l -he program involves placing a rela-
t ively high transmitter effect ive radiated pow-
er translator into geo-stat ionary orbit  at a
po in t  22 ,300 mi les  above the  equator  d i rec t -
ly above the Galapagos Islands (west of
Chil i ) . ' I 'he "secret" of the satel l i te, i f  there is
one, is a very high gain antenna array, a 30
foot parabolic antenna that unfolded after
launch and posit ioning of the satel l i te.

Ihe ATS-F program wil l  off icial ly com-
mence operations on september 9th and
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terminate in May 1975. \ [ 'hen the experiment
is complete, the satel l i te wi l l  be carcful ly
moved f rom i ts  perm: rnent  gco-s ta t i ( )nary
posit ion over the Equator west of ( lhi le to a
new location over the Equator south of the
Maldive Islands in the Indian Ocean. 

' l 'herc

the system wil l  becomc operational on a per-
manent basis to provide instruct ional tcle-
v is ion  to  an  es t imatcd  3 ,O0O v i l lagcs  in  Ind ia .
An excel lent background irrt iclc appearcd in
the Aprit  1971 issuc oJ IIM/l i l  (Page 54) for
those who may wish to know more :rbout the
ful l  program.

apcRAUAJNg_

Aside from the technical innovations as-

sociated with the project, and the basis ques-

t ion of "what do we have to do to rcceive the

signals?", the contcnt of the transmittcd pro-

gramming has spccial intcrest to the ( lA' l 'V

operators in the regions of the Unitcd Statcs

wherc service from the satel l i tc is expected.

' l 'he 
cntire program has bccn f inanced in

the main by a grant from l)epartment of
I Ious ing  and Urban Deve lopment  ( l lUD) .

To just i fy the cxperiment on rr lr t  basis, the
program's backers felt  i t  would be necessary
to accomplish some pre-establ ished goal with
the programming that wi l l  f low through the
machine.

Programming is to be handled on a re-

g iona l  bas is ,  w i th  scpara te  p rogramming ac t i -
vi t ies for each of the three "footprint areas"
(more about those short ly).

' l 'entat ive "sample" programs have been
released by one of the three programming
groups, the ["ederation ol Rocky Mountairt

RECEIVING AT5.6

SATELLITE SIGNALS

CATJ for



TYPICAL PROGRAMMING SCHEDULE

Sep tember  9 ,7974

Time (EDT) Program/Function

0 8 5 5 Antenna Point ing
091O-1O lO  Ma tc r i a l sD i s t r i bu t i on (A )

Antenna Point ing
Matcr ia ls Distr ibut ion (B)

Antenna Point ing
1120 -1155  Ca ree r  l ) eve lopmcn t  (A )

Antenna Po in t ing

l 2 O Q - 1 2 3 5  C a r e c r  D e v c l o p m c n t  ( B )

Antenna Po in t ing

I  530-16OO Irr tcract ive I leal th (Cl)

1600 -1625  Ora l  Sk i l l s  ( ( l )

r625 Antcnna Po in t ing

7630-7725 rrrs ( r ) )

(A Rocky Mountain l iast ;  I t  -  Rocky
, \ , [ountain Wcst;  ( ]  Alaska Zone I t ;  D
A laska  Zone  t l ) .

Matcr ia ls d ist r ibut ion is  def inct l  as thc
transrnissior.r by satcllitc of programs, filnrs,
ctc.  which school  d ist r ic ts in thc projcct
I ravc rcqucstccl . ' l 'hcsc t ransmissions wi l l  be
vidco-tapcd by thc school  d ist r ic t  request ing
sarne,  for  usc on a dclayed basis.  ' l 'he 

matcr-
ia l  d ist r ibut ion port ion of  the project  is  ex-
peclcd to bc expandcd considcrably dur ing
thc coursc of  thc project .

Sl.dtes. An exccrpt of i t  appears elsewhere
here. I t  would appear that the experimental
nature of the entire project may suggest that
()ther than closely t imed "telecasts" directed
at part icipating school distr icts and Public
' l 'elevision Stations, the actual use of the sat-
el l i tc 's t ime wil l  be dif f icult  to forecast much
in advance of the actual event. CATJ has
been advised that the t ime'usage ol '  tbe sys-
tent lnd^t) casily exce cd 5O%t of tLte time daail-
able. ' l 'hc important thing to remember about
the programming is that i t  wi l l  be dif ferent
than anything you may now carry on your
CA'|V systcm, and there wil l  probably be
plenty of surprises for the hardcore dedi-
cated viewer of the "channel".

FOO' I 'PRINTS

Either the entire project is highly secret
(this we discount), the entire project has
loose (/ert wing i t)  format (this we suspect),
and/or the entire project is a big learning
process for eaeryone involved (this we
know).
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CATJ asked some of the people involved
with the project why cable television was not
more rnvolved. After all, the U.S. Govern-
ment did purchase approximately sixty earth
receiving terminals for the project, and they
did end up going into a fair number of indivi-
dual school systems, a few public television
stat ions, and two CATV systems (2) and two
translators. The answer we received was basi-
cal ly "there were questions about the copy-
right l iabi l i t ies of cable television systems".
When we pointed out that the U.S. Supreme
Court had ruled in March of this year that, at
the present t ime, CATV systcms owe no
copyright l iabi l i ty to anyone, we were told
"yes, that is true. .but when the project
was being planned years ago we did not know
th is " .

We asked,"Would you now encourage
CA1-V systems to part icipate in the project?".
' fhe answer, "Not off icial ly, but the signals
wil l  be there in the footprints. .  .  ." .

What are r l :e footprints? Or, wl.tat are

J o ot.prints ?

Footprints are space people talk for the
area on earth which the satel l i te transmitt ing
antenna (al l  30 feet of i t)  wi l l  i l luminate. A
3O foot diameter parabolic antenna at 2.6
gigahertz is one he ck of a lot of antenna. ' l 'he

3  d l r  pa t tc rn  fo r  the  t ransmi t t ing  an tenna is
less t l-ran 1.0 degree wide, meaning, of course,
the earth-area i l luminated is exceedingly
small .

The planned-for footprints for the basic
continental 48 regions to be covered are
shown here. ' l 'hey are sub-divided from the
general "Appalachia" and "Rocky Mountain"
de signations into "Appalachia East" and
"Appalachia West" and then further sub-
divided again into "North" and "South"

within each sub-distr ict.
(1) BM/E - Broadcast Management Engineer-
ing, 274 Madison Aoenue, New Yctrk, New
York  10016.

(2) CATV systems at Elko, Neaada and Wal-
lace, Idabo reportedly baae receiaed earth
terminals. Additionally, the Reno, Neaada
CATV system wil l  part icipate with a micro-
waae feed from a receiaing site near Las
Vegas.

1 0 1 0
l o 1 5 - 1 1 1 5
1 1 1 5

t
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MAJOR FOOTPRINTS
' l 'he cl irect ion:r l  transmitt ing tntenna ar-

ray wil l  Lre ntoved rcnrotely fmm earth clur-
in11 t l ' rc clay so that cach of thesc distr icts and
su b-cl istr icts rcceivcs progrirmming duri ng thc
pcriod clcdicated to i t .

S ince  the  sa tc l l i te  was launchcd there  has
bccn t in te  dur ing  car ly  Ju ly  to  " tes t "  thc
footprints. Wc wish that wc coult l  report a
confirmation of t l -rc planncd f()otprints at
this t ime . Unfortunatcly we cannot. We havc
been told, " l iverything seems ro be functirrn-
ing  as  we p lannec l " ,  wh ich  cou ld  mcan a l l  i s
well ,  or, al l  is not so we l l .  ' l 'hcrc 

seems to be
no panic among the part icipanrs as they hcad
for  thc  f i rs t  rvc t ' k  c r f  p r t ,g rarnr r r ing  s t : r r t ing
on Se ptcn-rber 9th, so let 's assume things are
going alr ight. However, one highly placed
cngineer dit l  tel l  us " ir  wi l l  be months bcfore
we havc complete confirmation of the foot-
prints", which is logical since therc are plenty
of measuremcnts to be made before such a
determination can be made.

R EC E I V E I< IIEQU I II IiME NTS

Basical ly, a satel l i te is a translator (or
transponder). Signals originate on eart l t  at
one or more points and are beamed to the
satel l i te at some frequency. The receiver on
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the  sa te l l i te  p icks  up  these s igna ls ,  ampl i f i cs
them, ancl frequency convcrts thcm to :r ncw
outwrrd bouncl frcqucncy, rnrl  thcn rc-trans-
mitts thcm bacl( to earth on thc new frequcn-
cy .

' l 'he 
carth to satcl l i te dircct ion is cal lecl

a.n upl i i lk. ' l 'hc satel l i tc to carth cl irect ion is
cal lct l  a t lottnl ink. Our concern is with being
able to receivc the ciownlink bro:rdcasts.

' l 'he rcceivers purchasc<1 f irr  the project
were manufactured by I lewlctt  Packard un-
der contract. ' l 'here are approximatcly sixty
of them, somc of which havc been located at
communit ie s ide nt i f ied he re se parate ly. I f
you  happen to  be  near  o r  pass ing  by  one o f
these communi t ies ,  you  migh t  f inc l  a  v is i t  to
thc ROM (receivc-only-terminal) or IT ( in-
tensive-term inal) rewarding.

I lasical ly, the ItOM or I ' l 's i tes begin with
a 10 foot dish, manufactured by Prodelin.
' l 'he 

dish is mounted at ground level on a
pcdestal mount that al lows the system opcra-
tor either to change the dish's aiming direc-
t ion remotely by motor control,  or, to ac-
complish the same thing manually.

l f  the satel l i re is stat ionary, why must
the dish move? To conserve fuel,  NASA in
launching the satel l i te place d i t  into a posit ion

I
T
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APPALACHIA WEST

that is two t legrees out of plane with respcct
to the I, ;quator. ' l 'hus 

the satel l i te anrenna
beam varies +/- 2 degrees each t lay NortLt and
Soutb .  ' fhe  

dcs igners  o f  the  sysrem bu i l t  in
the mini-tracking system on the ground ter-
minals to al low the receive dishes to be moved
sl ightly to c()mpensate for this change. How-
ever ,  i t  i s  the  op in ion  o f  CAIJ  tha t  th is  type
of f ine pruning for CATV service is unneces-
.sar.y since the kind of signal to noise rat ios
we should be dealing with wil l  hardly notice
the under 5 db signal level change expected.
(We bring this up in case you visi t  a site and
notice the "tracking mechanism" and wonder
why i t  is there in the f irst place.)

The basic receiving sysrem employed by
the ROM sites is shown here. l 'he 10 foot
dish antenna feeds into a 4.2 db (they claim)
noise f igure bi-polar rransistor pre-ampli f ier.

AUGUST,  1974

APPALACHIA EAST

'l 'he receiver is a basic ' l ' l tF (tuncd radi<t fre-
quency) unit  with the dernotlult t t ion ( i .e.
conversion of RF- to video ancl a;udio) tdking
pldce dt tbc 2.6 GIIz region. Approximately
120 db  o f  ga in  i s  invo lved in  the  rece ive  r .

The modulat ion is FM/F'M; that is, the
video and audio port ions arc frequency mod-
ulated. ' fhat presents the main problem to
CA'I 'V systems who might otherwise deal
with direct frequency (down) conversion at
the recciver. I f  the video were AM and the
audio FM, fol lowing the standards establ ished
for commercial ' l 'V broadcasting here in the
United States; a simple frequency converter
(convert ing the 2.6 GHz signal down ro an
unused VHF TV channel) could be employed.
And the system would be very similar to a
UFIF TV receiving system at a CATV head
end.

I
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EXISTING DOWNLINK LOCATIONS

Systcm operators can v is i t  ex ist ing s i tes
in their areas to explore what is required to
become a part  of  th is project .  The l is t  which
follows is for the Rocky Mountain region
only. We are attempting to obtain a similar
list for the Appalachia region, and will
print it when it becomcs available .

ARIZONA NEVADA

The FM/FM technique has signal to
noise advantages over AM/FM, and it allows
the planning people to do some clever things
with several addit ional secondary audio chan-
nels as well ,  with greater ease than had the
sys tem been an  AM/FM sys tem.

Within the 3 db antenna footprint,  the
kind of carr ier to noise (signal to noise)
rat ios for which they have designed is 49 db.
f 'hat is substantial ly more signal than we are
accustomed to working with in CA'I 'V. (Re-
cal l  that section 76.605 (a) (9) requires us to
maintain a 36 db signal to noise rat io for
any signals f irst picked up within their Grade
B, or better, contoursr) We could therefore
"sl ip" our standards by as much as 13 db be-
low those establ ished for the project ROM
sites, and st i l l  have a signal level which our
viewers would f ind enrirely adequate.

It  may uot. be Ltccessdrj l  that wc sl ip at
al l ,  but i t  is helpful to know what the design
thinking was when the system was plannecl,
and how it  inter-relates to CAI'V technology
at this t ime.

In addit ion to knowing that i f  you took
one of the contract receivcr systems bui l t  by
I lewlett Packarcl and instal led i t  at vour site.
i f  you  wer t '  w i th in  rhe  3  db  foo tpr in r ,  you
could expect a 49 db signal to noise rat io, i t
is also helpful in planning bow I 'ar out.side oJ'
tbe lootprint propcr you might be able to be
located and st i l l  have an acceptable signal to
noise rat io.

In July, CA'I 'J carr ied a fearure on signal
to n()ise ratios (Page 29). You might take a
look  a t  the  photos  o f  the  30  db  SNR and 35
db SNR shown on Page 33 of that issue ro
get a "feel" for what you might expect with a
ROM site system located some distance be-

.yond the primary footprinrs.

You also might take a look at the CATJ
feature in the July issue (Page 6) on para-
bol ic antenna design tr icks. The 10 foot
model ut i l ized at ROM (and IT) si tes has a
sol id ref le ct ive surface. In actual i tv. the mesh
needs t t . r  be  1 /4  inch  dense ( i .e .  t l+  inc t r
openings are permitted). I t  does not need to
be sol id by any means. Probably to the peo-
ple working with these receiving sites, the
1O foot parabolic seenrs quite bulky. To
CATV operators with experience with much

Tuba Ci ty (1)

Hayden  (1 )

McNary  ( 1 )

C i l a  Bend  (1 )

F rcdon ia  ( 1 )

S t .  Johns  (1 )

Sel igman (1)

Phoenix - KAI,ll ' l{t
'Iucson - KUA]'/6

COLORADO

Montc Vista (1)

Meeke r  ( 1 )

Montrosc (  1)
Antoni to (1)

Col lbran (  1)
Narur i ta (1)

Puctrlo - K'I'S(l/u
(lraig ( I )
I)cnvcr - KRMn/6

IDAHO

Chal l is  (  1)
Mc ( l a l l  ( 1 )

Lapwai  (1)

St .  Mar ics (  1)
Sa lmon  (1 )

Moscow -  KUID/12
Va l l i buc  (1 )

lloisc - KAID/4
Osbu rn  (1 )

Pocatc l lo -  KtsGI- /10

MONTANA

Busby (1)

Colstr ip (1)

F t .  Ben ton  (1 )

Roundup  (1 )

Thrce Forks (1)

Whitehal l  (1)

()wyhec (1)

McDcrmit t  (1)

Ca r l i n  ( 1 )

Winnemucca (  1 )
E l y  ( 1 )

Fl lko (2)

Batt lc  Mountain (1)

Las Vcgas -  Kt .VX/10

NEW MEXICO

Pcnasco ( I )
Cuba  (1 )

Du l ce  (1 )

Springer ( I )
Wagon Mound (1)

Qucsta ( I )
More (  1)
Las Cruces -  KRWG/22
Albuqucrquc -  KNMB/5
Portales - KFINW/3

UTAH

Blanding (  1)
Enterpr isc (1)

Heber Ci ty (1)

Kanab  ( l )

Morgan (1)

Panguitch ( 1)
Hy rum (1 )

P rovo  -  KBYU/11

Sal t  Lake Ci ty -  KUED/7

WYOMING

Saratoga ( 1)
Pinedale (1)

Riverton (  1)
Arapahoe (1)

Dubois (1)

Lovel l  (  1)
West Yel lowstone (1)  Sundance (1)

(1 -  School  system instal led terminals)
(2 - CATV system terminal)
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D I S H  A N T E N N A

2566.7 MHz
O R

266f .5 MHz

A N T E N N A
IVO U NT ED
P R E  A I / P

O U T D O O R S

G A I  N
B LOCK

DISCR II ! ' I INATOR V I D E O  D E  E M P H A S I S
A M P  F I L T E R

F I L T E R S

N O T E :  F I V E  F M / F M  ( M U L T I P L E X E D )
A U D I O  C H A N N E L S  A R E  P R O V I D E D

A U D I O  ( R E F E R E N C E  V I D E O  C A R R I E R  F R E Q U E N C Y )

C H . l  -  5 . 3 6  M H z
C H . . 2  5 . 0 6  M H z
C H . 3  - 4 . 8 3  M H z  ( P R O G R A M  A U D I O )
C H . 4  -  4 . 6 4  M H z
V I D E O  -  4 . 2  M H . z  B A N D W I D T H

DIAGRAM 1

larger parabolics, i t  may seem in the "toy

c lass" .
What we are going to suggest ro system

operators is that enlarging the parabolic size
may well be the least expensive approach to
gett ing more system gain, although we are
warning in advance that the tolerdnces re-
q uiret l  for accuratc dish aiming and accuracy-
of-dish construction at 2.6 Gllz is far str icter
than down in the UHF' (or Vl lF) region. On
the other hand, i f  you are well  within the
footprint for your locale , you may easi ly get
by with less than a 10 foot dish, i f  you are
wil l ing to go below the 49 db signal to noise
ratios the system planners counted on. For
example, you could take z 4 foot UHF TV
dish. discard the feed. and screen the surface
with a 1/4 inch mesh. The new feed antenna
wil l  have rhe 2.6 GFIz pre-ampli f ier instal led
rigbt at tbe antenna terminals, and al lother
things being equal, you could expect to have
signal to noise rat ios r ight around 40 db.
REMEM BER -- EXPERIMENTAI,

Reca l l  tha t  the  en t i re  p rogram is  exper i -
mental. The people running the program for
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approximately one year here in the United
States apparently have their hands ful l  run-
ning their own programs. We get the dist inct
impression they are not anxious to enl.arge
their own program to include more CATV
systems. But there is no reason why we can-
not as gra-ss roots indiaidual operators La"ke
part in the program by developing our own
earth terminals.

CATA discussed this with the Cable' lele-
vision Bureau and with some of the staff
members at the ful l  Commission. No one uo
there  admi ts  to  hav ing  an  answer  as  to  how
our part icipation would be viewed.

For example, do we need CAC approual
for adding the satellite signal? There are two
schools of thought. One says that because
these broadcasts are not real ly television
broadcasts in the sense of (FCC) Broadcast
Bureau responsibi l i t ies ( i .e. they are nor in-
tended for the general publ ic via direct
Ihome] reception), that no one at the Cable
Bureau really has tbe autbority to tell us we
can or cannot part icipate (by receiving the
signal and placing it on our cable systems).

A U D I O
O U T  P U T
0 dbnr
A T
600
O H M S
BA LANC E D

T
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Another school of thought says rhat we wil l
require CAC waivers or special rel ief.

I t  is interesting to note tbdt the two CATV
systems zlbo were dondted receiaers for the
one year project (Elko, Nevada and Wallace ,
ldaho) did not request nor baae tLtey beert
granted (lable Buresu approaal for carriage
ol- tbese signals. In fact, no one at thc Cable
Bureau seems to know anything about their
part icipation.

Keeping in mind that the project is for
sl ightly less than one year, and that the pro-
grams to be rransmitted by the projecr relate
to instruct ional training for the dis-enfran-
chised youth of this country who wil l  receive
primary job training ski l ls via the project,
zte would Ltope tbdt tbe ol'l'icittl dttitudc dt
tbe Cable I lureou dnd ot lbc l :ul l  Cornrnission
would be oue ol ul louting tbe expcrimant to

proceed, witb participation by eaeryone artd
anyone ubo uranted to spend tbe funds and
time necessary.

With that thought in mind, CATA has
filed a request for a blanket waiver of FCC
r:ules (witbour addressing ourselves to wheth-
er the rules even cover this type of si tuation),
to al low any system with the guts and desire
to part icipate to do so, unfettered by any
"no you can't  do that" rul ings from the
regulators. We have received direct encour-
agement from numerous people at the Com-
mission to take this approach to the sirua-
t ion, and we feel confident that no CATV
operator wi l l  be shot down from part icipat-
ing in the program after he gets going.

This series on CA'l 'V part icipation in
satel l i te receiving technology wil l  continue in
the September issuc of CA'IJ.

On Page 25  o f  the  June CATJ,  a  D iagram
( 6 )  o f  t h e  m a x i m u m  b a n d w i d t h  o f  a  p r o -
p e r l y  a l i g n e d  C o m m a n d e r  I  a n d  t h e  m i n i -

m u m  b a n d w i d t h  o f  a  p r o p e r l y  a l i g n e d  C o m -
m a n d e r  I  s h o u l d  h a v e  b e e n  l a b e l e d  a s  f o l -
lows:  The le f t  hand por t ion  o f  the  drawinq
i s  t h e  m a x i m u m  t o l e r a b l e  s w e e p  d i s p l a y  f o i
w i d e - b a n d w i d t h  a l i g n m e n t ;  t h e  r i g h t  h a n d
p o r t i o n  i s  m i n i m u m  t o l e r a b l e  a l i q n m e n t -

" .  .  . 42  power  su rges  i n  a  s i ng le  week ,  and  no t  one  equ ipmen t  ou tage"
repo r t s  CATV ope ra to r  Bob  Rhodes  o f  E r i e ,  Kansas .  E r i e ' s  power  sou rce  i s  a
c i t y  owned  e lec t r i c  u t i l i t y  and  p r i o r  t o  t he  i ns ta l l a t i on  o f  t he  B rown  E lec -
t r o n i c s  M l N l - M l Z E R ,  t h e  E r i e  s y s t e m  e x p e r i e n c e d  a n  a v e r a g e  o f  2 0  b l o w n
head  end  o r  p lan t  f uses  pe r  week .  Ta l k  abou t  sw i t ch ing  t rans ien ts  and
s p i k e s !

T h e  M l N l - M I Z E R  h a s  b e e n  d e v e l o p e d  e s p e c i a l l y  f o r
CATV power ing  prob lems"  l t  i s  a  soph is t i ca ted  surge
pro tec tor  tha t  i s  ins ta l  led  wherever  you ob ta i  n  AC
power  fo r  your  head end or  sys tem.  l t  m in imizes
outages  due to  power  swi tch ing  sp ikes ,  t rans ien ts
and surges  and .  .  .  i t  p ro tec ts  aga ins t  l igh tn ing
s t r i kes  too !  The in t roduc tory  p r ice  is  9200.00  each
( fu l l  12  month  war ran ty  and money-back  guarantee)
FOB;  $25.00  ex t ra  fo r  a  weatherproo f  po le  mount ing
h o u s i n q .

BROWN ELECTRONICS
Artemus Road Barbourvi l le, Ky. 40906 (606) 546-5231

I
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CABLE RIGHTS IN

MAJOR FACILITY CHANGE
P II O II  I '1 '  M 07' IV A'T I '  D

No one has ever seriously suggestcd that
television broadcasters are not motivated by
the profi t  dol lar. A television stat ion, at least
the main port ion of i ts physical apparatus, re-
nrains essential ly the sante whcther that
stat ion serves a community of 1O,O00 or a
communi ty  o f  10 ,000, (X)0 .  I lo th  s ta t ions ,  i f
thev are ful l  power and tower have equiva-
lent dol lars invested in their transmitters,
towers, and antcnnas. Of course, studio faci l i -
t ics dif fer, usual ly as a function of local
advcrt ising revenues.

lJefnrc OA1'V systems wcre brought in
under the umbrel la of lr( l( l  regulat ion, our
c ( ) n c e n )  w i t h  l r r o a d c a s t c r  a e t i v i t i c s  w a s  m i n i -
nt'a.|. IJ'tltay lclt us tlonc, we lel L tl.tcm trlone.

Now, wit l t  "ntust-carry", "spe cif ied
zones" ,  ( l radc  "A"  and " lJ "  con tours ,  h igher
antl  lower lcvcl priori ty broadcasts to con-
tend with dai ly, we are decply involvecl when
a broadcaster seeks to t ip the balance of
powcr in our area.

Last summcr during the eighteen IICC
regional "small  operat()r mcetings", a group
of CA'IV operators in Mississippi appealed to
FCC representative ' l 'ony 

Cavender at a

Jackson meeting to look into the "change in
power balance" caused by fupelo's channel
9 (WTWV) major change in broadcast faci l i -
t ies. ' I-he Tupelo stat ion went from a short
s r ick  to  a  b ig  (1590 ' )  s t i ck ,  and moved i t s
transmitter location in the process. This
created new "zones of inf luence" for the
stat ion, and CATV systems which had not
even been able to receive the channel 9 signal
prior to the change suddenly found i t  was a
must-carry " local".  Viewers accustomed to
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TV Station on the Move

watching their NBC programs on another
channel for many years were sudde nly denied
the prior channel in favor of WTWV.

A similar si tuation is in the making in
northern Missouri.  Only this t ime the "Appli-

cation for a Construction Pern-r i t"  to make
the major faci l i t ies change has bcen "set for
hearing" before the F'CC, and CA1'V opera-
tors in the area should be aware that they
have the " legal r ight ro intervene" in the
hearing, and to f i le comments with the
(lommission.

As we shal l  see, several OA'I 'V systems
would be substantial ly effccted by the change
if i t  goes through as applied.

l l  170 ' tO 
# 130 +

' l 'he 
Ottumwa, Iowa/Kirksvi l le, Missouri

market is rated at approximately number
170. ' l 'he 

ARII rat ings credit the market with
26,000 prime t ime telcvision receivers and
the ADI people includc a total of 3O,9(X) sets
in the area of dominant inf luencc. ' l 'he "mar-

kct" has a single stat ion-K'IvO channel 3
which identi f ies as Ottumwa/Kirksvi l le. The
stat ion is a "cherry picker"l  with network
programs carr ied from ABC (primary aff i l ia-
t ion) and CBS (secondary aff i l iat ion). The
stat ion broadcasts with 100,000 watts visual
L,RP from a 1101 feet tower near Lancaster,
Missouri (Schuyler County) just south of the
Iowa l ine. ' fhe transmitter location is approx-
imately 25 miles north of Kirksvi l le, and 29
miles south of Ottumwa. KTVO is the only
stat ion in the "market".

Just a l i t t le further to the east is market
number 130 Quincy, I l l inois/ l lannibal,  Mis-
souri.  This market has two establ ished VHF

I
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stat ions (KHQA-7 which is a CBS aff i l iate and
WGEM-IO, an NBC aff i l iate). ABC network
service was supplied for a t ime by WJly-14,
located to the east in Jacksonvi l le, I l l inois.
But WJJY went dark some years ago and re-
cently i ts l icense was cancelled and i ts cal l
letters turned back into the Commission.

T'bat linal cbapter for W.IJY apparcnt.ly
motiaated KTVO to mdke i ts moae.

K'|VO has made application with the
FCC lo r  a  cons t ruc t ion  permi t  t ( )  movc  

' (s

transmitter from its present krcation 2-5
miles uortLt oJ Kirksui l lc to a new location
25 nti las eost of 'Kirksai l lc. ' l -he ( lP rvould in-
clude a move to a new tower that would be
1981.2  lee t  lb t ,vc  r ]veragc  te r ra in .

In making this proposed move K'IVO
would begin placing a "city grade" contour
over 7/2 of the l lannibal/Quincy market
(Quincy) and high level ( lrade "l l 'bver the
other  ha l f  ( l lann iba l ) .  Wi rh  A I I ( t  nc rwork
missing in the I lannibal/Quincy rnarker, onl l '
a  b l ind  pcrson wou ld  miss  nor ic ing  the  l i kc l i -
hood that rhe new K1'VO would switch t ir
ful l t ime AllC aff i l iat ion.

LI7"1' LI i  I{( :  B I P It  ()1' � t i . \ ' � r" \

The app l ica t ion  fo r  the  ne  w
tower  has  bcen opposc t l  b1 'no t  thc

sitc and
I  lann iba l

/Quincy VHF stat ions ( in the long run i t
would help, not hurt them), but by an inno-
cent bystander in the power play-l i t t le
KCBJ-17 down in Columbia, Missouri,  and
because of the KCBJ protest the matter has
been designated for a hearing at the FCC.

KCBJ claims that the new K'fVO would
be placing a Grade "B"contour within 4.5
miles of the Columbia city l imits. ' l 'hat

causes KCBJ some concern because "KTVO

does not presently serve Columbia but under
its proposed changes i ts signal would invade
the northeast port ion of KCBJ's prese nt
coverage area". KCIIJ notes that while at the
prcscnt t ime K'I 'VO is a secondary aff i l iate
o f  the  CBS network ,  tha t  w i th  the  move
closer to I  Iannibal/Quincy (which alrcacly has
a CIIS aff i l iate in KIIQA), the prograrnming
on K ' l 'VO wou ld  cer ta in ly  bccome exc lus ive-
ly ABC in content for network pe r iods.

Up to  th is  po in t  i t  seems l i ke  p r in rar i l y
a batt le betwecn two ' l 'V stat ions, ()ne a
s t rugg l ing ,  re la t i ve ly  new UI I I i  w i th  an  AI I ( l
a f f i l i a t ion ,  and the  o ther  an  es tab l i shcd V l lF
that see ks to ntovc from an AI{B ;rr irnc t ir le
se t  count  o f  26 ,OO0 sc ts  t ( )  an  A l l l3  p r in tc
t ime se t  c ( )un t  o f  66 ,00O,  and an  A l ) l  o f
3O,900 se ts  to  an  es t imatcd  ADI  o f  120,O00
or I-r isher.

P R  E S E N T

P R E S E N T

NEW "A"

N E W  " B "

. T R E N T O N '

C H I  L L I  C O T H E .

IOWA

r L L r N O t s

r
T

O S K A L O O S A
K N O X V I L L E '  I  .  I - _

A I  R F I  E L D

.  B U  R L I  N G T O N

C H A R I T O N

C E N T E R V I  L L E  . ""frG.^-. | i t t t
- T F O R T  M A D I S

/  t  .o-Lo^ol  / \ .J .
A H O K A
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AN 
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. B R O O K F I  E L DHxffin:f^Xf-r

34

MrssouRl

CATJ for



EN' I 'ER CATV

As gre at as rhe impacr might be on
KCIJJ, CAT.J feels the impact on viewers of
effected CA1'V systems would be much
greater.

l 'o put into category some of the sys-
tems which would be effected;

(A) CA'fV s4y'stems presently carrying
otber ABC afJiliate sttttiorts, and not
carrying K'IVO ar al l ,  but who
would be forced to replace their ex-
ist ing ABC srarion with K'I 'VO, and
provide K'I 'VO non-duplication pro-
tec t ion .

' l 'his would include the CA'I 'V
system in I lannibal ( l lannibdl Cttble
7'7) which presenrly carr ies AIIC
programs from K' l 'VI (St. Louis)
and KCBJ (Co lumbia) .  t tann iba l ' s
4,600 plus subscri trers woulcl proba-
bly lose ful l  t ime service from both
stat ions and might losc both alto-
gcther.

( B) ( lA' l 'V sysrems prcscntly carrying
othcr AI3(l  aff i l iatc stt t ions dnrl
KI 'VO, wherc K'I 'VO is a lower
pr io r i t y  than i t  wou ld  bccome wi th
the  move wh ich  wou ld  fo rce  the
sys tems to  ins t : r l l  non-dup cqu ip -
mcnt to give K'I 'VO non-dup pro-
tect ion against other AI3C aff i l iates.

(( l)  OA'l 'V systems presenrly carrying
K ' I 'VO,  wh ich  in  i t s  p rcsent  A t lC /
CBS cher ry  p icker  s ta tus ,  asks  and
rece ives  non-dup l ic l t ion  pro tec t ion ,
bu t  w i th  A I ] ( l  a f f i l i a t ion  fu l l  t ime
wou ld  requ i re  a  new se t  o f  non-
t l u p l i t ' l t  i o n  p r ( ) t c ( ' t i ( ) n .

( l l ;  OA1'V systems carrying K'I 'VO as an
equal-priori ty signal gracle status as
o thcrABC ( ( lBS)  a f f i l i a tes ,  bu t  rv i th
the move wil l  f ind the signal of a
lor,ver grade, there by forcing the
CA'I 'V systems to drop eithcr the
K'I 'VO signal altogether ( i f  beyond
B)  o r  non-dup l ica te  p rorec t  o thers
against i t  !

- l 'he 
combinations are endless. ' lhe 

chaos
fair ly boggles the mind. ' l 'he 

exist ing and pre-
sent est inated KTVO coverage is shown in
the map accompanying this report.
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SHOULD CATV INTERVENE?

The CATV industry in southern lowa,
central and northeastern Missouri,  and wes-
tern I l l inois has a fair amount at stake. At
best, there is substantial new equipment to
buy, and even systems beyond the new pre-
dicted cooerage pdttern (such as to the east
in central I l l inois) are going to f ind rhemselves
with a greatly accentuated set of co-channel
on channel 3 from rhe new KTVO.

That's at best. At worst, there are viewinq
hrb i ts  to  be  broken.  Peop le  in  rhe  immedia te
vicinity of I lannibal and euincy wil l  get
their f i rst " local" ABC service. Cable sub-
scribers in both towns wil l  f ind their ABC
viewing patterns disrupted, and the l :utule
grouDtb of both systems may be impaired be-
cause, for the f irst r ime since UIIF WJJY
went dark, there wil l  be an off-the-air ABC
service avai lable.

CAIV has quite a bit  at stake . .but
whether CA'|V system operators in the region
ask to intervene in the I, ' ( lC hearins wil l  de-
pend upon the i r  own eva lua t ion  o f  thc  cos ts
ofstaying si lent and facing the consequences.
( l  )  In (;A'I 'V ldnguage, a "cberry 

picker, '  is
d stat iort t .bat picks or cl tooses i ts rtetwork
progromming l iom two or tnore sources.
usu,r l l .y at !  bt, l iscrtt i t tr t  ol  st, t t  i ( ,u,nu,,ug"a_
ttrt ' t t t .  l ' l . , is t t t l  ur.r l ly rrrdtt ,s prol, lcnts 1i,r
CA IV  s .ys t t ' rns  J l t rc tJ  tu  t t t t r t . J t rp l i ( t t t (  tbc
st,rt  i t t t t 's pr()Krdms sint.L, tbt stbe,lult ,  is t0rt_
stLrntly in d stdte of llux LtnLl is .u.npredit:table
ttt  best.

JUST  r .OR ' rHE  RECORD -

In order to c lar i fy  the s i tuat ion of
the frce lronuses available with early sull
scribing, the UNDERSTANDING FORlvt
325 booklet was offered for the pre-pub-
lication subscribers; after the first issue
was in the mai l ,  the subscr ipt ion card
within the May issue offered the free
WALL CHART as a subscr ipt ion bonus.
'l 'hc 

expiration date for the free Under-
standing Form 325 was May 15t l . r  and
June 15t l r  for  the f rce Wal l  Chart .  In
case you wish to order either of these
i tcms, see the handy insert ion card in
this issue, or contact our office.

I
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UNDERSTANDING THE

PUSH.PULL AMPLIFIER
WIIY PUSI I  PULL

When an RI, '  carr ier is ampli f icd bv a
semi-conductor clevice (and this inclut les cl is-
crete transistors, F'Fl ' I"s, chips and IC amps),
not only is the signal ampli f icd, Lrut the semi-
concluctor rcacts as a (frequcncy) doubler or
mixcr.

For  examplc ,  i f  we ampl i f y  a  channe l  2
v isua l  car r ie r  (55 .25  MI lz ) ,  x t  the  ourput  o f
the anrpl i f icr,  we woulcl me:lsure not only
t h c  5 5 . 2 5  M [ [ z  c a r r i e r ,  b u t  w c  r v o u ] d : r l s o
nrcesure 2r t tcTD signal :r t  I  I  O.5O r\ ' [ i  lz, or
twicc thc freqtre ncv of thc input carr ier. ' l 'hc

ncrv  car r ie r  o r  s igna l  a t  110.5O MI Iz  i s  gen-
erated aithlt t  t l . tc scni-r:ondur:! .r tr  in the
ampli f icat ion proccss and i t  is cal led srrcozi. /
r trdcr distort iort.

Unfortunately, things get much worse
whenwe ampli fy two carr iers in thc I{F amp-
l i f ie r .  I f ,  in  add i t ion  to  our  55 .25  MI  Iz  v isur l
carr ier, we l lso havc a channel 4 visuul carr icr
t f i  67 .25  MI Iz ,  rve  wou lc l  c rpcc l  to  huvc  no
f e r v e r  t h e n  5 5 . 2 5  M I  l z . ,  6 7 . 2 5  r \ 1 l l z ,  1 1 0 . 5 o
M l l z .  ( 2  x  5 5 . 2 5 ) ,  a n d  1 3 4 . 5 O  M l l z  ( 2  x
67.5o)  a t  the  ou tpu t  o f  the  ampl i f ie r .  I low-
ever, with two or morc carr iers goit tg into t l . tc
dmplil:icr, we havc morc than .just the twcr
plus their 2x carr iers coming ozl.  lJecause in
addit ion to frequcncy doubling the original
input  car r ie rs  (55 .25  x  2  =  110.50 ;  67 .25
x 2 = 134.50), zut '  , t lso Ltouc sum and dif-

J'ere nce Ji 'equencies present at the output of
the RF ampli f ier. In this situation, we wil l
a lso  have 12  Ml Iz  (67 .25  -  55 .25) ,  and 112.5
Mt lz  (55 .25  +  67 .25) .

Note there are six carr iers present at the
output, the original two plus Jour more.
This is just an anall 's is of two visual carr iers.

36

More Solid State Theory

A 12 channel s1'stem with 12 visual carr iers,
12 a"ural carr iers, 12 color sub-carr iers, plus
some quanti ty of I tM bancl signals and a pi lot
carr ier or two, starts to clefy human compu-
tat ion !

N<rw natural ly thesc unde sirecl scco ut l
ordcr t t istort lr . ,z carr iers are ncvcr as strong
coming out of our ampli f ier as our primary
clesired signals. I lut thev are therc, ancl i f  thcy
were to happen to fal l  on or within a visual
carr ier signal region of a ' l 'V 

channel on the
systcm, wc woulcl see some form of picture
degracla.t ion on our clesired ;r ictures. (Scc
OA'l ' .1 Jrtr t l4try 1971, Pages 24/25 for belt
pattern effccts.)

Wl-ren the l iederal ( lommunications ( lorn-

mission f irst al locatecl the 12 Vl l l , '  television
channe ls  we now func t ion  w i th ,  th is  po tcn-
t ial  problem was at least taken into consid-
eration. Certainly n()t  with CA'fV or l inc
ampli f icrs in mind, but with direct trans-
mitter radiat ion problems in mind. Conse-
quently, low band channcls wcre so groupecl
so  tha t  when we app ly  the  "2x  ru lc "  to  the i r
primary frequcncies, we f ind that 2x the
primary frequcncy always fal ls someplace
dboue cbLtnttcl  6 l tut belou.; cl . t t tnncl 7 in the
spectrum. On channel 6, for example, 2x the
83.25 Mllz visual carr ier frequencv is 16fi .50
Ml lz ,  wh i le  channe l  7  ( the  nex t  channe l  in
I ine ) has a visual carr ier frequencv of 175.25
Mllz.

As long as CATV system operators were
satisf ied with 12 standard assignment Vl lF
channels, the CATV industry had few real
problems with second order distort ion prod-
ucts. But, as soon as we began to think about
our "empty spectrum" on our cable plants,

t
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DIAGRAM 1

and wontlering a. loucl how rve nt ight bc able
to force-feccl adcl i t ional ' l 'V channcls through
the cable ancl ampli f iers, thc secortd ordr:r
distort iott  bird came h()mc to roost!

I ior cx:rntple, 2x chirnnel 3 visual carr ier
f requcnc l '  fa l l s  in  mid-band channe l  "n  " .  I f
i t  shows up  a t  a  h igh  enough lcvc l  on  the
cab lc  p lan t ,  i t  w i l l  de f in i te ly  show a  her r ing-
bonc type of bca.t with any signa.l  we hap-
penec l  to  l rc  cub lc -car ry ing  on  ( lhanne l  "A"

on our  OA' I 'V  p lan t .
' l ' o  enub lc  our  indus t rv  to  u t i l i ze  the  so-

ca l l cc l  m ic l -b ln r l  channe ls  be twccn 6  and 7
(wc ge  ncr : r l l y  spca l<  o f  mid-b lnd  as  s ta r t ing
a n r u n t l  1 2 O  M I  I z  a n r l  r u n n i n g  u p  t o  1 7 4
MI Iz ,  a l though most  users  o f  cab le  do  no t
usc  thc  fu l l  rangc  l l  l ) ,  thc  push-pu l l  ampl i -
f ier was <ievelopcrl .

I1/I  IA'I '  IS PUSI I I)U I. I . /

I las ica l l v ,  e  push-pu l l  ampl i f ie r  s ragc  con-
s is ts  o f  two t rans is to rs  (ch ips ,  e tc . )  opera t ing
elcctr icl l ly 1.9O" o ut ol pl lasr: with cach
othcr, wit l-r  the outl-ruts combined through a
transforrncr as i l lustrated in Diugram l.  Verv
c lever ly  the  sccont l  o rc le r  d is to r t ion  produc ts
gcner:rtcd in thc ampli f ier stage(s) arc can-
ce l l cd  in  thc  t rans former  ( i f lon  ou t  o f  phasc
cancels), antl  this ntakes possible ampli f ica-
t ion over a frequency range that spans more
than a  s ing le  oc tave  (2 ) .

' l ' l r t '  
t y I i 1 1 1  r r n r P l i f i e r  s t : r g c  o p c r a t i n g  o n

each side of a push-pul l  ampli f ier is a stan-
dard ampli f ier circuit  with both current and
voltage feedback (see OATJ, May 1974,
Pagcs40-46). ' l 'hc 

individual stage is designed
flat or rvi th 2-3 db maximum ti l t  by chang-
ing the feedback rat ios. Input and output
irnpcdances are matchecl to 75 ohms. See
Diagram 2 for a typical single stage. ' l 'his type
of circuit  is exactly the same as a single ended
amplif ier, which was discussed in some de-
tai l  in the May issue of CATJ.
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DIAGRAM 2 
: I

' l 'here have been two major designs for
the clevclopment of a push-pul l  ampli f ier.
' t 'he f irst wc shal l  cl iscuss ut i l izcs a two-way
sp l i t t c r  as  i t s  l ras ic  e  Icment .  We are  a l ]  aware
that a two-way spl i t ter divides the signal fccl
to  i t  in to  a  pa i r  o f  separa te  bu t  equa l  ourpurs .
A 75 ohm spl i t ter l-rzrs a 75 ohm input irncl
two 75  ohm outpu ts ,  anc l  in  a  s tandard
sp l i t te r  thc  two (sp l i t )  ou tpu ts  a re  in  phase
(each with the other). Anothcr way of de-
scr ib ing  a  sp l i t t c r  i s  to  ca l l  i t  a  "ba lanced d i -
vider". See Dingrarrr 3.

I lo rvever ,  a  push-pu l l  ampl i f ie r  c i rcu i t  re -
qu i res  tha t  the  inputs  to  the  oppos ing  ampl i -
f ier stages be lBOo out oJ l t l . t trsc. So, to the

(l ) 
'l'l.ttre is d tacit uu.Jerstonding bctucan

OA'I'V systam dasigttcrs and tLtc ["AA tbot we
uil l  Ltuoit l  tLtc coble use oJ t l . tc I08-I20 MIIz
spactrum Jor lcdr tbat cable raditttion in tLtat
spcctrunt migbt ba mistsken J'or dn ttircrdJ't
onnti-beacon stdt ion and airplartes ouerbeod
miglt t  lock onto our cttbLe plant radiat ion bc-
l i cu i t tg  i t  lo  I ' t ' , t t t  a i rpor t  on t t t i  s ta t iun .

(2) ln CATV antl  other l lF work, a frequency-
octaae 'is any doubling of tbe widtb of a giaen

Jiequency span. For example, 5O (x2) - 10O
MHz is o?le octdae. Once at 1OO, 100 (x2) =

2OO MHz is tbe next octaae. Once at. 20O
MHz, 2OO (x2) = 4OO MIIz is tbe next octaae.

I
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DIAGRAM 3

standard two-way. spl i t ter (Diagram 3), we
modify one of i ts output legs, or ports, by
adding in a 1: 1 transformer. ' l 'his 

transformer
does nothing to the impedance of that leg,
but i t  does create a 1800 phase reversal,  or
lag, in that leg. See Diagram 4.

Wi th  two s igna ls  o f  oppos i te  phase,  bu t
equal level,  we are now ready to drive the
twin ampli f ier sections as shown in Diagran-r
5 .  Not ice  in  D iagram 5 ,  tha t  the  input  s igna l
is fed through the standard two-way spl i t ter,
in to  a  phase sh i f t ing  (1 ;1 )  ne twork  on  one
lcg and into an ampli f ier srage on both legs.
Stage A (ampli f ier 1) fee ds direct ly into
stage B (ampli f ier 2) on both legs.

Aftcr stage B on both lcgs, thc side which
was fed direct ly by the inpur rwo-way spl i t-
ter now gocs through a phase shif t ing net-
work  (1 ,1 )  and then bo th  legs  are  recont -
bined in a second two-way spl i t ter, ut i l ized
now as a two-signal-combincr.

Whi le  in  the  push-pu l l  por t ion  o f  the
arnp i i f i t ' r  rs  a  wht r le ,  there  is  never  any  rype

DIAGRAM 5

of gain control or r i l r  control employed.
To do so while in the del icate phase-state in
the two paral lel legs of the push-pul l  ampli-
f ier would introduce a variable (or two)
which would change the relat ive phases of
the two legs beyond the point where they
could be control led. Gain and t i l t  are always
employed in the ampli f ier stage(s) when the
the signal is in an unbalanced mode.

In  t roub lc  shoot ing  th is  typc  o f  push-pu l l
circuitry(and i t  is the most popular approach
to push-pul l  around), there are a number of
areas which may be helpful ro you:

(1) I3e causc of the way rhat two-stages
of push-pul l  are designed, t0i la 0r
botb <tf the ampli f icrs c;n one side
( i . c .  l A  a n d  I  B  i n  D i a g r a m  5  )  e o u l d
fai l  and the total gain of the ampli-
f ier as a whole would dntp by only
6  db .

(2) Each individual ampli f ier stage is a
complete singlc ended ampli f ier and
it should be viewed and trouble shot
as outl ined in the May issue of
OA'l'.1 , Page 40.

(3 )  You shou ld  use  a  s igna l  p robe and
fo l low the  s igna l  (RI t )  con t inu i ty
through the ampli f icr on onc sit le,
and then on the other side (CA'l ' .1
for May, Page 46). Keep in mind

that relat ive to the input ro the
two-way spl i t ter (on the input to the
push-pul l  stage[s] ) you wil l  see a
3 db /oss down any one leg, but
that after the two-way spl i t ter in
the output of the two legs ( i .e. re-
combiner) you wil l  see a 3 db gain
relat ive to either leg alone.

(4 )  N0 I 'E :  f  he  oppos ing  r rans is ror
pairs in any push-pul l  ampli f ier ( i .e.
1,A and 2A) are carefully matched
(one to the other) by the original

,
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DIAGRAM 6

tr lnsistor rnanufacturcr. I t  is very
intportant to unclcrstand that i f  you
irrc going to nraintain phase parity
betr,vce n opposing stagcs, that
rrur I L:ltt:d ltdirs, antl ottl.y mttt cbctl
pd i rs ,  s l tou l t l  bc  uscd. ' l ' here fore ,
i f  you  pop one t rans is ror  ( i .e .  1A) ,
you must replace that transistor,
p/zrs i ts opposing mcmber (2t\) wit l . t
o nut cl.tcd poir providecl by the tran-
sistor r-nanufacture r or ampli f  ie r
ntanufl tcturcr. I  Iowcvcr, you can
sti l l  usc the gootl  tncttt l tcr of the pair
latcr on, in a singlt :  r ,rrr lcr l  an-rpl i f ier
stagc. So r l iscarcl only thc bad one
of  thc  pa i r .

O'I ' I  I  I i  I I  PUS I 1.1)L] I ,  I ,  ( :  I  I<C L] I ' I 'S

Other  approaches to  push-pu l l  ampl i f i c r
clesign fol low thc sante basic pattcrn, but
thcrc : r rc  sontc  innovat ions  wh ich  you shou ld
unclerst:rnd in casc your equipmcnt ut i l izes
()ne ()r ntore.

One major dif fercncc is the manncr ir-r
which thc out-of-phase signals are developed
by the circuit  dcsigner. I) iagram 6 i l lustrates
a n)cth()d by which a singlc transfornte r
( ra ther  than a  two-way sp l i t te r  p lus  1 :1

transformer on one leg) can create the phase
reversal or imbalance required for a push-pull
ampli f ier.

With a turns rat io of 3 turns on the in-
put and a turns rat io of 4 turns on the output
side of the transformer, we wil l  end up with
180n phase reversal on the two legs. This
deletes both the two-way spl i t te r and the 1:1
transformer.
F' U L L PUS I LPU L L AMP LI FIE R

A typical push-pul l  l ine exrender wil l  have
four stagcs of amplification. The first trvo
wil l  be single euded and i t  wi l l  be in these
stages where the gain and t i l t  controls are
located. I tol lowing the two single ended
stages wil l  be thc two (pairs of) push-pul l
stagcs. Sec I) iagram 7.

Normally a plug-in type of cable equal-
izer is also employcd in these ampli f iers. l t
is placccl at thc inpur to the ampli f ier (see
I i rgure  17 ,  Pagc  45 ,  May CA' l ' .1 ) .

Push-pul l  ampli f ier stages are normally
biase d l ike single e nde d ampli f ier stage s.
' l 'hcre 

is one exception, as shown in Dia-
gram 8.

Notice in l) i :rgram 8 that the base bias
voltagc dcvelopcd by l{1 and 1L2 is fed to
thc  ccn ter  tap  o f  t rans former ' l ' l  and  is  t l - ren
fed to the base of both transistors. ' l 'his 

is
done for two reasons:

( 1) l t  removes three corlponent parts
frcm thc circuit .

(2) l t  l l t rccs both tr irnsist<)rs t() acccpt
thc samc idcntical basc bias condi-
t ion-

Also, notice that resistor I l5 is common
to both circuits. ' l 'his-again removes a com-
ponent part from thc circuit ,  and i t  maintains
both transistors at exactly the same col lector
current levels.

----'6)
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In a pusb-pull amplifier, it is not enougb
that only the transistors are matcbed. So too
must every ingredient in each opposing stage
of the ampli f ier be matched. With the ad-
vance of technology, the industry is f inding
ways to make more and more certain that
the equal but opposite in phase integri ty of
the opposing ampli f iers is maintained.

It  is possible to make push-pul l  circuits
compensate for cable losses ( i .e. t i l t  or slope),
but in doing so, certain elements are added
to the circuit  which are unique to only wide
band RF push-pul l  ampli f iers.

Diagram 9 shows a technique dcveloped
to control the very low end of the RF band-
pass response rangc. ' l 'he two col lectors of
the two transistors in opposit ion are t ied t(>
gcther through a low pass f i l ter and a poten-
t iometer. ' lhe col l .ectors ara I 8Ot'  out ol
pbasc with one another and any signal
(coupled through the low pass f i l tcr) trans-
mittcd bctwecn thc two is cancel led (adjust-

ment of the pot),  which is a very effect ive
low-end control scheme.

J E R R Y  C O N N  &  A S S O C I A T E S

- REPRESENTING -
ESSEX INTERNATIONAL

COAXIAL CABLES

T O  T H E  C A T V  &  M A T V  I N D U S T R I E S

I N a t i o n w i d e  w a t s  -  ( 8 0 0 )  2 3 3 - o 9 4 o

l l n  P a .  c a l l  C o l l e c t  -  ( 7 1 7 )  2 6 3 - a 2 ' a

5 5 0  C l e v e l a n d  A v e . ,  C h a m b e r s b u r g ,  p a .  1 7 2 O 1

DIAGRAM 8 =

At t imes, i t  becomes necessary to pcak
thc vcry high end of a push-pul l  bandpass rc-
sponse ampli f ier. ' l 'his can be done, as shown
in l) iagram 1t),  by c()nnccting an I l-C net-
work betwccn the emittcrs of the two op-
posing stages. As the two emittcrs are 180"
out of phasc with one anothcr, this form of
t:rrt i t . t .cr dcgctterdt ion (Mny (.,4' l ' .1 ,  Pl.ge 44)
al lows the adjustmcnt of peaking of the high
end.

C+---------
I_\
3o1
d-J
r'
I
-L
=

t

C O M M A N D E R  I  R E P A I R

L o o k i n g  f o r  s o m e p l a c e  t o  h a v e  y o u r
C o m m a n d e r  l ( t u b e  t y p e )  p r o c e s s o r
repa i red ,  re - tubed and/or  a l igned? Pro-
f e s s i o n a l  s e r v i c e ,  r e a s o n a b l e  t u r n -
a r o u n d ,  r e a s o n a b l e  r a t e s .  A n d ,  c u s t o m
crys ta l  con t ro l led  down conver te r
m o d i f  i c a t i o n  a v a i l a b l e  t o  s t a b i l i z e  v o u r
d r i f t  !

R i c h e y  D e v e l o p m e n t  C o m p a n y
7 2 4 2 W e s t  R e n o .  R o u t e  5
O k l a h o m a  C i t y ,  O k l a h o m a  7 3 1 0 8
(40s)  787-s086
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YES_
. . l  wish to subscr ibe to CATJ for  my system/business.  I  enclose payment in fu l l  of  $1O.OO

fo r  12  i s sues .
.  . l  am a technic ian employed by a CATV system/business and I  wish to subscr ibe to CATJ at

my home. My payment of  $7.00 for  the specia l  technic ian annual  subscr ipt ion is  enclosed.
.  . l  wish to order CATJ Head End Wal l  Charts as fo l lows:

.  .  1 for  $5.O0 .  .2 for  $9.00 .  .  3 for  $12.00,  payment is  enclosed.

Name

Company  ( i f  app l i cab le )

Address

Town/Ci ty State

Place in Envelope wi th Payment and mai l  to:
CATJ -  Community Antenna Televis ion Journal
4209  N .W.  23 rd .  S t . ,  Su i t e  106
Ok lahoma  C i tV ,  Ok lahoma  73 i07

v f t .a .a .a .a .lt .a .t t t .a t a a t a .a .a .t t t ^t .ta t ^/7 .a t t t - a - a ..a

YES_
. . l  wish to subscr ibe to CATJ for  my system/business.  I  enclose payment in fu l l  of  $10.00

fo r  12  i s sues .
.  . l  am a technic ian employed by a CATV system/business and I  wish to subscr ibe to CATJ at

my  home .  My  paymen t  o f  $7 .00  f o r  t he  spec ia l  t echn i c i an  annua l  subsc r i p t i on  i s  enc losed .
.  . l  wish to order CATJ Head End Wal l  Charts as fo l lows:

1  f  o r  $5 .00  .  . 2  f o r  $9 .00 3  f o r  $12 .0O ,  paymen t  i s  enc losed .

N a m e

z i

C o m p a n y  ( i f  a p p l i c a b l e )

Add ress

Town/Ci ty State -  Z ip

Place in Envelope wi th Payment and mai l  to:
CATJ -  Community Antenna Televis ion Journal
4209  N .W.  23 rd .  S t . ,  Su i t e  106
Ok lahoma  C i t y ,  Ok lahoma ' l  31  07

tt t t t.a /t .,t .,t t t t t.tt.t .a t..t t t a a t t t t t a .ta ^17 t.ta -.ta.t/.a

YES_
. . l  wish to subscr ibe to CATJ for  my system/business.  I  enclose payment in fu l l  of  g1o,0o

for  1 2 issues.
.  . l  am a technic ian employed by a CATV system/business and I  wish to subscr ibe to CATJ at

my  home .  My  paymen t  o f  $7 .0O  fo r  t he  spec ia l  t echn i c i an  annua l  subsc r i p t i on  i s  enc losed .
.  . l  wish to order CATJ Head End Wal l  Charts as fo l rows:

.  . 1  f o r $ 5 . 0 0  .  . 2 f o r g 9 . 0 O .  . 3 f o r g l 2 . 0 0 , p a y m e n t i s e n c l o s e o .

N a m e

Company  ( i f  app l i cab

Add ress

Town/Ci ty Sta

Place in Envelope wi th Payment and mai l  to:
CATJ -  Community Antenna Televis ion Journal
4209  N .W.  23 rd .  S t . ,  Su i t e  106
Ok lahoma  C i t y ,  Ok lahoma  731  07

i
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DIAGRAM 10

Normally, in push-pul l  blocks, the upper
and lower halves are direct ly coupled to each
other. I lowever, i t  is possible to transformer
couple the stages together as i l lustrated in
D iagram 11.

.\ y.sNOI'S1.S

Understanding bow a push pul l  ampli-

l ier works, what you can do to repair i t ,  and
what you cannot do in an emergency should
make you a better system operator.

DIAGRAM 11

Furthermore, knowing when you need
push-pu11 circuitry and when you do not wi l l
perhaps save you valuable plant invcstment
or expansion dol lars. I f  your plant is now,
and always wil l  be, a 12 channel standard
frequency assignment system (i .e. no use of
mid-band channels), your single cnded arrpl i-
f icrs are going to work just f ine. On the other
hand, i f  you now plan, or someday intend,
to make uti l i ty use of the mid-band region,
push-pul l  is one of the design cri teria which
you must accept and plan for now.

-CON V  E  RT  E  RS -CO N  V  E  RT  ERS-
A  f u l l  l i n e  o f  U H F  t o  V H F  a n d  V H F  i o  V H F  c r y s t a l  c o n t r o l l e d  c o n v e r t e r s  w h i c h  m e e t
and exceed the  prec is ion  f requency  requ i rements  o f  Par t  76 .  And the  lowest  no ise  f ig -
u r e s ,  h i g h e s t  c o n v e r s i o n  g a i n  a n d  m o s t  s e l e c t i v e  i n p u t  a n d  o u t p u t  c i r c u i t s  i n  t h e  i n d u s -
t ry  today !  Reasonab ly  p r iced ,  and what  i s  p robab ly  the  fas tes t  de l i very  in  CATV today
f  o r  cus tom-conver te rs .

U H F  T O  V H  F

M o d e l  I P A - U / V :  7 . 0  d b  m a x i m u m  n o i s e
f i g u r e ,  b u i l t - i n  U H F  R F  p r e - a m p  p t u s
V H F  o u t p u t  c h a n n e t  i n t e r d i g i t a t  f i t t e r /
a m p l i f  i e r  p r o v i d e s  m i n i m u m  o f  1 5  d b
U H F  t o  V H F  c i r c u i t  g a i n .  M o d u l a r  c o n -
s t r u c t i o n ,  y o u  c a n  m o d i f y  i n p u t / o u t p u t
c h a n n e l s  a t  w i l l  f o r  l o w  c o s t !  R a c k
m o u n t i n g ,  r e g u l a t e d  s u p p l y ,  S p e c i f y  i n -
p u t  a n d  o u t p u t  c h a n n e l  d e s i r e d .  P r i c e  -
$ 3 2 5 . O 0  e a c h  f o r  t h e  i n d u s t r y ' s  b e s t
U H F  t o  V H F  c o n v e r t e r !

V H F  T O  V H F

M o d e l  I P A - V / V :  U l t r a  l o w  C A D C O  5 . 0
d b  n o i s A  f  i g u r e  w i t h  h i g h l y  s e t e c t i v e  i n -
p u t  a n d  o u t p u t  f i l t e r i n g ,  5 . 0  d b  m i n i -
m u m  c o n v e r s i o n  g a i n .  A v a i l a b l e  l o w  t o
h i g h ,  h i g h  t o  l o w ,  l o w  t o  l o w ,  a n d  h i g h
t o  h i g h .  A n d ,  o n  s p e c i a l  o r d e r ,  l o w  t o
s u b ,  h i g h  t o  s u b ,  s u b  t o  l o w ,  a n d  s u b  t o
h i9h .  Spec i fy  convers ion  des i red  when
o r d e r i n q .  P r i c e  -  $ 4 2 5 . O O  e a c h  f o r  t h e  i n -
d u s t r y ' s  b e s t  V H F  t o  V H F  c o n v e r t e r !

0All00- The rv peopre
P . O .  B o x  1 8 9 0 4  O k l a h o m a  C i t y ,  O k .  7 3 1 l 8  -  ( 4 0 5 ) 6 8 1 - 5 3 7 7

I
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More Construction

MARK.A.CHANNEL

REVISITED
I n  t he  Ju l y  i ssue  o f  CATJ  we  p resen ted  de ta i l ed  i ns t ruc t i ons  f o r  cons t ruc t i nq

a  v e r s a t i l e  m a r k e r  d e v i c e  c a l l e d  t h e  M a r k - A - C h a n n e l .  T o  a i d  v o u  i n  b u i l d i n q  t h i s
v i sua l / co lo r /au ra l  marke r  dev i ce  we  a re  show ing  he re  va i i ous  de ta i l s  oT  the
un i t ' s  cons t ruc t i on .  The  Mark -A -Channe l  i s  ava i i ab le  t o  CATJ  reade rs  i n  k i t
f o r m ,  o r  a s  a  f i r s t  f o r  u s ,  a  w i r e d  a n d  t e s t e d  u n i t .  A d d i t i o n a l l y ,  t h e  c i r c u i t
boa rds  a re  ava i l ab le  sc reened  fo r  componen t  l oca t i ons  f o r  t hose  who  w ish  to
ob ta in  t he i r  own  pa r t s .  See  Pages  33 -48  o f  Ju l y  1974  CATJ .
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Mark-A-Channe l  i s  bu i l t  in  two " layers"  w i th  43 .25 ,65 .25 ,  and 163.25  MHz loca l  osc i l la to rs
o n  t o p  ( r i g h t )  b o a r d ; 3 . 5 8  M H z  o s c i l l a t o r  t o p  ( l e f t ) .  D o u b l e  b a l a n c e d  m i x e r  i s  l o w e r  l e f t .  B o t -
tom board  a lso  conta ins  6  MHz comb genera tor  ( fa r  rear )  w i th  12-48 MHz ampl i f ie r ,  f  i l te rs
and t raps .
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" '  -  r . 6 4 . .  - ' . .

A B O V E  -  T o p  l e f t  4 . 5  M H z ,
b o t t o m  r i g h t  6 5 . 2 5  M H z ,  t o p
r igh l  43 .25  MHz,  top  center
f  6 3 . 2 5  M H z  o s c i l l a t o r s .

L E F T  -  4 . 5  M H z  o s c i l l a t o r  ( t o p
p o r t i o n )  a n d  3 . 5 8  M H z  o s c i l -
l a t o r  ( b o t t o m  p o r t i o n ) .

''?w.,:,'

t:.. 
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A B O V E  -  6  M H z  c o m b  g e n e r a t o r  w i t h  e l
( 2 N 3 5 6 4 )  o s c i l l a t o r  ( l e f t  o f  c r y s t a t ) ,  e 2
c o m b  g e n e r a t o r  ( B F X - 8 9 )  a n d  e 3  t u n e d
a m p l i f l e r  ( E - 3  1 0 ) .

't*�

B E L O W  -  S R A - 1  d o u b l e  b a l a n c e d  m i x e r
( l e f t ) ,  w i t h  b a n d  f i l t e r s  ( s e e  D i a g r a m  1 1 ,
Page 46 ,  CATJ Ju ly  1974) .

r
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L E F T  -  C B - 1 3  s e r i e s  t r a p s  w i t h  D I 2 - I 7  s w i t c h i n g
d i o d e s .  A B O V E  -  P o w e r  s u p p l y  m o u n t s  o n  r e a r  p a n e l
( D i a g r a m  5 ,  P a g e  4 2 ,  C A f J  J u l y  1 9 7 4 ) .  B E L O W  -
C l 3 ,  C 4 6 ,  L 2 0 ,  a n d  D l 7  ( D i a g r a m  5 ) .
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TECHNICAL T()PICS
S I G N A L  T O  N O I S E  R A T I O S

" T h e  a r t i c l e  o n  s i g n a l  t o  n o i s e  r a t i o s  i n
t h e  J u n e  C A T J  s h o u l d  a i d  e v e r y  c a b l e  o p e r a -
t o r  i n  u n d e r s t a n d i n g  I h e  i m p o r t a n c e  o f  s e -
l e c t i n g  e q u i p m e n t  w i t h  a  c r i t i c a l  e y e  t o
n o i s e  f i g u r e s .  T h e  s t a t e m e n t  t h a t  t h e  n o i s e
f i g u r e  a t  t h e  h e a d  e n d  d e t e r m i n e s  s y s t e m
s r g n a l  t o  n o i s e  s h o u l d  h a v e  b e e n  a l l  c a p s ( ! ) .

I  f  e e l  t h e r e  i s  m i s l e a d  i n g  i n f  o r m a t i o n  r e -
g a r d i n g  t h e  m i n i m u m  n o i s e  o f  a  t h e o r e t i c a l
a m p l i f  i e r  i n  t e l e v i s i o n  s e r v i c e -  l t  h a s  b e e n  a s -
s u m e d  b y  t h e  a u t h o r  t h a t  n o i s e  i n  t h e  s v s _
t e m  o c c u p i e s  a  6  M H z  b a n d w i d t h .  H o w e v l r .
l h e  n o i s e  i n  t h e  p i c t u r e  i s  l i m i t e d  t o  a b o u t  4
M H z .  T h i s  r e s u l t s  i n  a  t h e o r e t i c a l n o i s e  f l o o r
o f  7 . 1 2  m i c r o v o l t s ,  o r  - 5 9  d b m v .  T h e  o p e n
c i r c u i t  n o i s e  v o l t a g e  i s  d e r i v e d  f r o m  t h e  f o l _
l o w i n g  w e l l - k n o w n  f o r m u l a  f o r  n o i s e  v o l t -
a g e :

l f  th is  source  vo l tage were  connected  to  a
n o i s e l e s s  7 5  o h m  l o a d ,  t h e  v o l t a g e  d e l i v e r e d
t o  t h e  l o a d  w o u l d  b e  1 . 1 2  m i c r o v o l t s  R M S ,
o r  - 5 9  d b m v . "
Kenneth  L .  Fos ter ,  Ch ie f
D i v i s i o n  o f  T e l e c o m m u n i c a t i o n s
N e w  Y o r k  S t a t e  C o m m i s s i o n  o n
C a b l e  T e l e v i s i o n

What  Eng ineer  Fos ter  s ta tes  i f  t rue  fo r  a
4 . 0  M H z  b a n d w i d t h ,  a n d  c e r t a i n l y  t h e  v i d e o
por t ion  o f  the  t ransmi t ted  s igna l  i s  l im i ted
t o  a p p r o x i m a t e l y  4 . 0  M H z .  H o w e v e r .  t h e
n o i s e  c o n t r i b u t i o n  ( i t  c a n  b e  a r g u e d )  f r o m
t h e  s p e c t r u m  i m m e d i a t e l y  a d j a c e n t  t o  t h e
v i d e o - m o d u l a t e d  b a n d w i d t h  c a n  a l s o  a p p e a r
w i t h  t h e  v i d e o  R M S  m i c r o v o l t s  s i g n a l  v o l -
t a g e ( s ) .  l t  c a n  b e  s h o w n  t h a t  n o i s e  o u t s i d e
o f  t h e  v i d e o  p a s s b a n d  p o r t i o n  e i t h e r  ( l )
n o i s e  m o d u l a t e s ,  o r  ( 2 )  a l g e b r a i c a l l y  a d d s  t o
t h e  R M S  v o l t a g e  o f  t h e  s i g n a l  p r e s e n t .  S i n c e
i t  e n d s  u p  b e i n g  i n t e r - m i x e d  w i t h  t h e  R M S
vo l tage o f  the  s igna l  p roper ,  how i t  ge ts
there  is  academic  a t  bes t .  The se lec t iv i t y  o f
t h e  f r o n t  e n d  o f  t h e  e n t i r e  s y s t e m  c h a n n e l
(o f ten  a  p re-ampl i f  ie r )  thus  becomes a  major
concern  s ince  any  spec t rum tha t  i t  a l lows to
pass  on  to  the  processor  (a f te r  p re-ampl i f i ca-
t ion)  becomes a  no ise  source  wh ich  e i ther
n o i s e  m o d u l a t e s  o r  a l g e b r a i c a l l y  a d d s  t o  t h e
no ise  present  w i th in  the  4 .0 /6 .0  MHz de-
s i red  channe l  spec t rum.  Even very  se lec t ive
p r e - a m p l i f i e r s  t e n d  t o  b e  s o m e t h i n g  b r o a d e r
t h a n  t h e  4 . 0  M H z  v i d e o  b a n d w i d t h .  T h u s .  i n
o u r  J u  n e  t r e a t m e n t  o f  n o i s e ,  w e  e s t a b l i s h e d
a  6 . 0  M H z  p a s s b a n d  a s  o u r  n o i s e  f l o o r  b a n d -
wid th  c r i te r ia  and thereupon began w i th  a
- 5 7  d b m v  n o i s e  f l o o r  r a t h e r  t h a n  t h e  t h e o r e -
t i c a l  - 5 9  d b m v  w h i c h  M r .  F o s t e r  s u g g e s t s .

r a r h  o  r o

R =

B =

K =

T h i s  y i e l d s :

R M S  N o i s e  V o l t a g e

R e s i s t a n c e  i n  o h m s

B a n d w i d t h  i n  M H z

C o n s t a n t  e q u a l  t o  a p p r o x i -
m a t e l y  4 0 x 1 0 - 1 6  a t  6 8 o  F

=  2 . 2 4  m i c r o v o l t s  R M S

T-OS' I '  &  I iOUNI)  -  UNI ) I j ITS ' I 'ANDING I . 'ORM 325

I f  yo t t  rvere  o t le  o f  t l t c  f l r s t  su l rsc r i l re rs ,  you  rv i l l  r c rncr lbcr  tha t  rhc  subscr ip t ion  6 f f t r  w : rs  a
f rec  coPy o f  a  l rook le t ,  UNt ) l ' IRS IANI ) lNG FoRM 325.  l ' h is  [ rooh lc r  i s  in rcnc lc t l  ro  be  a  cor lp lc re
gr t i t l c  to  f i l i ng  thc  annua l  l i ( i ( l  rcpor ts  an( l  f i l l i ng  ou t  a  ( l c r t i f i ca tc  o f  ( io r r rp l ia lce  app l ica t ion ,  bu t
I l c re i r t  i s  t l t c  p rob le l l .  ' l ' he  

t " ( l ( l  has  I to t  conrc  to  a  f ina l  c lcc is ion  abot , t  so lnc  o f  thc i i  rcqu i rcmcnts
fo r  con tp ly ing .

' l ' l r i s  
has  t le laycd  t l t c  co t t tp le t ion  o f  th is  l rook le t ,  bur  l recause thcre  arc  ru : rny  po in ts  t6a t  can  6c

Prcsc t l te t l  to  yo t l '  our  p l l t r  i s  to  conrp le tc  thc  boo l< lc t  rv i th  the  f ina l  in fo rnra t ign  t6a t  rvc  h : rvc ,  an< l
t l l c l l  p rcparc  a r t  a t l t le t t t lu t t r  rvhcn thc  l r ( l ( l  n ra l<cs  t l re i r  f ina l  c lcc is ion .  We arc  no lv  in  thc  p rocess  o f
con lp le  t i t rg  t l t i s  iu f t l r l t r : r t ion ,  an t l  rvc  rv i l l  ge  t  the  boo l< le t  o f f  to  you ? ls  soon ts  i t  i s  o f f  the  prcss .

We do apo log ize  t i r r  th is  t l c lay ,  bu t  I topc t l  th : r t  what  in fo r rna t ion  w i ls  scn t  t9  y6u cc lu id  bc  t5e
t l los t  f ina l  and up- t t l - r l : r te  tha t  cou ld  l rc  o t r ta incd . ' those o fyou lvho  expcc te t l  t l r i s  f rce  bonus w i th
yo t t r  ear ly  s t tbscr ip t io t r  c tn  rcs t  assurc t l  tha t  th is  o f fc r  i s  s t i l l  goo i l  and t ie  in fo r r ra t iOn rv i l l  s6on [ te
s e n t  t o  y o u .

I
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CABLE BUREAU

The Federal Communications Commission,
through its Cable Television Bureau, continues to
act  upon Cert i f icates of  Compl iance in ways which
indicate currcnt  th inking at  the Commission in sev-
cral critical areas of importance to cable opcrators.

A squabble between two cable companies serv-
ing port ions of  Richland County,  South Carol ina,
has been handledwithout intervention by the Com-
mission.  Palmetto Cablcvis ion,  Inc.  and Columbia
Cablc 'IV 

Company have been granted Certificatcs
o f  Comp l i an t c  f o r  t hc i r  c x i s t i ng  opc ra t i ons  i n
I t ichland Counfy in spi te of  numerous protests,
charges,  and counter charges by the part ies and
othcrs.  I )a lmctto carr ies the s ignals of  WIS (NBC),
WNOK (Cl lS),  WOLO (AI l ( l ) ,  WRLK (E' fV) and
wishcd to add thc s ignals of  WTO(i  ( lND) and
WRFI ' I ' ( lND).  Colurnbia proposed to carry the
samc signals,  lcss WRE'1,  wishing to rcplacc th is one
rvi th WIt IP ( lND).  Oolumbia had sought a cease and
r ics ist  or t lcr  against  Palmctto,  c la i r l ing Palnret to
was gaining ln unfair competitive advantage (in thc
county)  by carry ing wi thout  author izat ion WRE'I-
( lN I ) ) ,  wRDw (N I l ( l )  and  WJ I rF  (A I IC ) .

Palrnct to c()untcrcd wi th thc exolanat ion that
WI t l )W  (N l t c )  r r r t l  WJ l l l -  (A l | ( l )  we i c  o r r l y  c l r r i e t l
wlrcn unt lcr  Sect ion 76.67 (e)  (2)  of  t t rc  ru lcs a
cablc systcm could supply "missing network pro-
gramnring" not  avai lable to cablc customcrs on
nornral ly  carr icr l  s tat ions.  Palmctto admit tcd i t  had
bccn carry ing WRI, l l '  ( lNI))  wi th()ut  aut l ror izat ion,
but  l rar l  c l roppcd thc stat ion on March 27,797+
whcn i t  rcal ized "( lornmission author izat ion was
requircd".

'l 'hc (lommission :rgrccd that Palmctto's carriage
of WITDW and WJI3F unt ler  provis ions of  76.61 (e)
(2)  was consistcnt  rv i th the ru lcs,  and t l isrn isscd thc
pr ior  carr iagc of  WItFI ' I '  wi thout  author izat ion as an
"unintcnt ional  v io lat ion of  t l rc  ru lcs" .

A biggcr qucst ion facing both opcrators is  thc
Suprcmc Court  of  South Carol ina ru l ing t l r l t  cx ist -
ing state statutcs do not  a l low South ( larol ina

coul l ty  corporatc cnt ; t ies to f ranchise or  grant  per-
mits to (IATV operators. Iloth systcms havc assurcd
the I rCC that  thcy wi l l  "operatc under sect ion
76.31 of  thc Commission's ru lcs" .  Thc Commission
has asked both systcms to providc t lc ta i lcr l  data on
thc county arcas they intend to sele,  and lvhen
thcy intcnd to serve these areas, and actual issuance
of the CAC's wi l l  be wi thheld unt i l  such informa-
t ion is  provided to the Commission.  CAC's covcr ing
the per iod through March 31,  1977, were indicated.

The 353 subscriber system in Waterville, Ncw
York,  operated by Nu-View, Inc.  has received Com-
mission certification as a small systcm not liable to
the provis ions of  non-dupl icat ion protcct ion.  Roy
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H. Park Broadcast ing,  Inc. ,  operator  of  WUTR in
Utica/Romc had requested that thc Cornmission
force the small systcm to protect the ABC pro-
gramming on thc Waterville systern by Nu-View
against programming simultancously broadcast by
ABC af f i l ia te WNYS in Syracuse.  Thc Commission
rcfused to do so.

Temporuy permission to carry non-network
programming of a network station, in lieu of ap-
provcd carriage of an indcpenclent station's signals
not  currcnt ly  avai lable to thc systcm, has l tccn re-
ccivcd by Scminolc Oablcvis ion,  Inc.  of  Sanford,
Oassclberry, and Winter Springs, l.' lorida. 'l 'he sys-
tem has ( lAO approval  for  WSWB ( lND),  WI)BO
(CI]S),  WF' I 'V (AI t ( ] ) ,  WMI. 'E ( I . ; IV) ,  WLSI I  (NI ]C),
wul,'T (FIl 'v),wusF (E'r'v), wr,tDu (tj ' l 'v), wcrx
( lN I ) ) ,  WL ' l 'V  (Span ish) ,  W' I 'OG ( lND) .  - l ' hcW' I 'OG

indepenc len t  s igna l  i s  k rca l  in  na ture .  A t  thc  p rcscn t

t i rne  W( l lX  ( lN I ) )  i s  no t  ava i lab le  and w i l l  no t  be

ava i lab lc  fo r  12-16  nron ths  bccausc  o f  non-ava i lab i -

l i t y  o f  m ic rowavc  c i rcu i ts . ' l ' hc  (k r rnmiss ion  I ras

therc fo rc  approvcd thc  add i t ion  o f  the  nonte twork

programming o f  W' l 'V ' l '  ( ( lBS)  fo r  r  pc r ioc l  o f  onc

ycar ;  the  Comnt iss ion  dec i t l cd  to  
"g ran t  

spcc ia l  rc -

l i c f "  so  tha t  thc  sys tcm cou lc l  
"n rcc t  the  min in rurn

lcvcls of signal carriagc affortlcd to it unclcr the

rules 
".

A ncw CA'I'V systcrrl to scrvicc Anaheim, Cali.

fo rn ia  ( ' I -hc ta  ( lab le  o f  ( la l i fo rn ia )  has  bccn gran tcc l
"spec ia l  

t cmpor : r ry  au thor i ty  
"  

to  p rov idc  scrv icc  to

MA'I'V systcrl customcrs assunrccl by 
' l 'hcta (lablc

in  thc  p rocess  o f  w i r ing  a l l  o f  Anahc im pr io r  to  bc-

ing  gran tcd  a  fu l l  Ccr t i f i ca tc  o f  Oompl iancc .  
' [ ' hc ta

po in tcd  ou t  tha t  MA' I 'V  sys tcnrs  w i th i r r  thc  c i ty

wcrc  bc ing  mac lc  a  par t  o f  thc  Thc ta  Cab lc  sys tcm

under  cons t ruc t ion .  and tha t  i t  w ishcd to  avo i t l  d is -

rup t ing  scrv ice  to  thcse  MA1 'V (now CA1 'V)  cus-

tomcrs  wh i lc  thc  changc-ovcrs  werc  tak ing  p lacc .
' l ' l re  

Commiss ion  went  akrng  on  a  tcmporary  l )as is

with the proviso that those MA'I'V customcrs w<)uld

on ly  rccc ivc  thc  "must  car ry "  s igna ls  tha t  
' l ' l l e  

ta

Cab lc  wou lc l  havc  on  thc  fu l l  sys tcm,  an t i  tha t  no

new cus tomcrs  bc  added.

Six New York state CA'IV systems opcrating

in  fhe  suburbs  o f  Buf fa lo  have l rcen  gran tcd  CAC's

to  a ( ld  the  s igna ls  o f  Canad ian  s ta t io l rs  CBLT and

CF'TO as  " in t l cpcndcnt  s igna ls " .  Loca l  Buf fa lo

stations wcre in favor of thc addition of thc two

s igna ls  to  the  sys tem ( ! )  and had f i l cd  on  thc  CAC

app l ica t io r . rs  to  ask  tha t  the  C lommiss ion  ins is t  tha t

the two signals bc carricd 10o96 of the tin-re. 
'I 'he

s ta t ions  contended tha t  the  OATV sys tc rns  wou ld

usc  thc  l i t t le  known prov is ions  o f  76 .61  (b )  (2 )  ( i i )

to delete programming carried by the stations wl.t ich

T
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was su l )s tan t ia l l y  "o f  
loca l  Canad ian  in te res t "  and

inscr t  jn  p lacc  o f  thosc  "Canad ian  
in te res t  Dro-

gr?nr \ " .  l \ r ( ,g rams f rom o thcr  l suc l r  as  New york

Ci ty )  s ta t ions .  Thc  Buf fa lo  
' I 'V  

s ta t ions  conren< lcd
tha t  the  usc  o f  thc  two Canad ian  s igna ls  was no th ing
n lo rc  nor  l css  than a  "g immick"  

to  a l low thc  s ix
systents t() substitute at wil l programming unde r the
prov is ions  < t f  76 .61  (b )  (2 )  ( ; i ) .  ' t ' hc  

I tu f fa lo  s rar i ( )ns
fcarccl an influx of progr:rnrrning front othcr major
l n r r l < c t s  i n t r r  l l r e  s y s l c m  a r c r \ .

' l ' he  ( lommiss ion  no te  t l  tha t  i t  was  reqr . r i r ing  t l rc
s ix  sys tcn ls  to  ma in ta in  logs  o f  p rograrn  su t rs t i tu -
t ions ,  o l . r  a  month ly  bas is ,  fo r  a  pcr iod  o f  onc  ycar .

Opposition to the granting of a CAC for thc
corn lnun i ty  < t f  War rcn ,  A , l i ch igan ( loca tcc l  in  thc  I )c_
t ro i t  n rar l<c t ) ,  f i l cd  by  a  Mich igan St : r te  Scnat ( ) r  has
t )ccn  sc t  as i t l c  by  thc  ( lonrmiss ion  in  g ran t ing  o f  a
CA( l  to  thc  p roposcd app l ican t . ' t ' hc  Mich igan Sen-
a tor  ha t l  f i l cd  an  oppos i t ion  t< t  thc  g r : rn t ing  o f  thc
OA( i  no t ing  tha t  he  ha t l  in fo rn ta t io r r  rcgar r l ing  a l -
ledgc t l  i r rcgu la r i r i cs  in  thc  g ran t ing  o f  thc  f ranch isc ,
anr l  th : r t  t l ) c  n ta t tc r  was  pcnd ing  bc fore  a  A , l i ch igan
J r r i r r t  L c g i s l r r t i v t .  ( . l l , l c  ' l  

V  S t r r d y  C o n l n i t t c t . ,  o f
w l r i t  l r  l r t .  i s  r  r n r . r t r l r t . r .  

' l  
l r c  (  o i n r n i s s i r u r ,  i r r  a p -

I r o v i n l l  t l t c  ( : n ( : ,  s : r i , l  t l r t . S ( . n i t l ( ) r ' \  o p I r r s i r i r r r r  w a s"vaguc 
anr l  ra isc t i  r ro  t lucs t io r r  o f  r l cv i : r t io r r  f rom thc

ru lcs  l ry  thc  p roposc t l  sys tc r r r " . ' l ' hc  Cornnt iss io l t
founr l  no  rcas( )n  to  t le lay  ccr t i f i ca t ion  o f  thc  sys-
tcn t .

An( ) ther  casc  invo lv ing  7( t .6 t  ( l t )  (2 )  ( i i )  has
passcr l  th roug l r  thc  ( lonr rn iss ion  w i th  thc  Cor t rn t i s -
siorr agairr agrccing with the broadcaster who ob-
jcc tc r l  to  an  car l i c r  g r : rn t .  t . i r s t  I l l i r ro is  Cab lc  . l .V  

har l
l rcc r r  g ran tc t i  a  l cap f rogg ing  wa ivcr  to  a t l t l  thc  in r lc -
pcn i l cn t  s ig r ra l  o f  W( ;N- ' l 'V  Oh icago On sys tc r t rs  in
I l l i l r r r i s .  

' l  
l r c  o r i g i n r r l  w r i v t . r  a l l , , w c , l  l r i r s t  i l l i r r o i s  r t r

car ry  W( iN l )u t  t ( )  ( l c lc tc  "p rogrants  
o f  Ioca l  in

te rcs t " .  A{ i t lwcs t  ' l ' c l cv is io l t ,  
Inc . ,  I i ccnscc  o f  WICS

' l 'V  
Spr ing f ic ld ,  ob jcc tc t l  : rn t l  s ra rc r l  t l ra t  i f  th is  hap-

l ) (  n ( . ( l  r l l (  s y s l (  i l r s  w o u l c l  c l i l | l o y  7 ( ) . 6 1  ( l ) )  ( Z )  ( i i )
to  a t l r l  < t thcr  s ign i r l s  to  thc  sys tcn ts  . ,a t  

w i l l " .  
' l  

hc
(bn tnr iss ion  agrcc t l  tha t  was  po tcn t ia l l y  poss i l r l c
a r r t l  r u l c t l  t h a t  l r i r s t  I l l i r r o i s  c o u l d  n o t  c l c l c t c  , , l o c r l

l ) r ( )Fry i rn rs "  l ro l r r  W(  iN  r . l r r r i l rg t . .
A systcm in Malroncy City, pennsylvarria, has

t rccn  t l c r r i c r l  i t s  rc t lucs t  to  l )e  g ran tc ( l  a  w: r i vc r  on
sec t ron  76 .55  (a )  (3 )  o f  thc  ru lcs ,  covcr ing  s igna l
car r iagc  on  Ioca l  s ign : r l s  on  on ly  onc  channc l ,  whcn
so rc r lucs tc t i  by  thc  loca l  s ta t ion(s ) .  C i ty , l .V  CorD-
o r r t i r r r r  I o l , l  t l r t . ( . o r : r r t r i s s i o r r  t l l i t l  i t s  i 2  c l r a n n c l
sys tc rn  scrv ing  approx imatc ly  1  i  f l9  subscr i l te  rs  car -
r ies  th rcc  NI IC s igna ls ,  an< l  t l ra t  w l rcn  i t  i s  fo rce  r l  bv
I o r ' a l  W l i R l -  t r r  r i c l t . t r . r l r e  p r o g r l r r r s  o f  t l r c  o t l t c r
two N l l ( l s t : r t ions ,  tha t  i t  car r i cs  thcse  s igna ls  on  t l t c
c l t r n n c l s  n o r n l : r l l y  o t . c u p i t . t l  l , y  t l t c  t w ( ;  o t l r c r  N B ( .
s t a t i o n s  a s  w c l l . ' l ' h c  c a b l c  c o m D a n v  s a i d  t h a t  i t
J o c s  s o  l r s e r u s c  o f  i t s  e o n r D c t i t i v e  r r t , s i t i o r r  i n
M r l r o l r e y  O i t y  r r g a i l r s r  a  l e r g c r  i : A ' l ' V  s y s t c l n  i r r  t l r c
samc city alt(l t l tat thc largcr systcnt was not re-
qu i re< l  to  ;n te r rup t  p rogramnr ing  or r  any  channc ls .'I-hc 

Ciry further argucd that, by carrying the signal
o f  WtsRE on two or  th ree  channc ls ,  i t  was  , ,cnh inc-
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i ng  the  compet i t i vc  pos i t ion  o f  WtsRE"  and tha t
w i thout  C i ty  cab le  car r iage o f  WBRE,  the  s ta t ion
wou l t i  no t  be  rece ivcd  in  Mahonev C iw a t  a l l .

T I r c  C o m m i s s i o n  f o u n r l  t h c  a r E r m e r r t s  u n p c r -
suasive and directcd the City to ceasc and desist
f rom fu r ther  mu l t i -channc l  car r iagc  o f  WBRE-TV.

A Seattle, Washington, CATV system applicant
fo r  a  Cer t i f i ca tc  o f  C iompl iance has  been gran tcd  by
thc  Commiss ion  ovcr  the  ob jcc t ions  o f  two Scat r le
s ta t ions  wh ich  sought  p ro tcc t i ( )n  aga ins t  Canac l ian
"prc - rc leasc"  

o f  U.S.  ne twork  p rograms,  an t j  over
sc l f -gcncra tc r i  ob jcc t ions  o f  the  Commiss ion  tha t
thc franchisc was defective. Vanhu, Inc. wil l bc thc
fourrh Seattlc OA'I 'V systcm to carry Oanarlian sig-
n : r l s ,  anc l  the  Commiss ion  ru lcd  tha t  Vanhu,  Inc .
wou ld  be  a t  a  "compct i t i vc  

d isadvantagc"  i f  i t  werc
not  a l lowcd car r iagc  o f  thc  sanre  s igna ls  as  thc  ex is -
t ing thrccsys tcn ts .  The Commiss ion  a lso  found tha t
" i r r  

sp i tc  o f  a  s ix  perccn t  f ranch ise  fcc  to  thc  c i ty " ,
t l . rc  ( lon tmiss ion  fcc ls  i t  wou ld  bc  "un fa i r  

to  n lacc
r r t  r I P l i 1 1 n 1  r t  a  e o i l t l ) c t i t i v c  r l i s a t l v r r r r l a g e  L y  r c -
qu i r ing  i t  to  rncc t  s t r i c tc r  f ranch isc  s tanc la r t l s  than
drosc  app l icab lc  to  i t s  a l rcar iy  cs tab l i shc< l  com-
pc t i to rs  in  thc  s : rn tc  contmun i ty " .  

' l ' hc  
CAC rvas

grantc t i  rh rough Mrch 31 ,1977.
A dispute over grandfather rights tirr 196o's sig-

n : r l  c l r r iagc  o f  a  s ta t ion  prcv ious ly  car r i cd  fu l l  t i rnc ,
l ru t  c : r r r i c< l  par t  t i r ) ] c  s i r rcc  19( r5 ,  I t : rs  bccn  rc -
solvcd by thc (lornmission in f:rvor of thc ClAl.V
sys tcn ts .  I ron  Rangc ( lab lc  ' l 'V  ( )pcra tes  c igh t  scpa-
ra tc  ( lA ' l 'V  sys tcms f ron t  tw( )  hca( l  cnc ls  in  nor thcrn
N, l i ch igan.  l . )ac l t  sys tcm has  twc lvc  ch : rnnc l  c : rp lc i t y .' l  

t l c v i s i o r r  s t r r t i o n  W l . U ( l ' l  V  r . l r r i n r c t l  r l u r r  r l i .
sys tcms < l i t l  no t  car ry  WI IAY-2  ( ( i rccn  l3ay  ( i l lS )

f ro rn  Ju ly  1 ,  7<) ( t5  rh rough January  l9 ( r9  an t l  tha t
thc  sys tcn ts  thcrc fo rc  los t  thc i r  r ighr  to  g ran t l -
fa thcrec l  r ig l r ts  on  Wl tAY.  

' l ' hc  
sys tcn ts  n ta in ta inc t l

t l ra t ,  l r ccausc  o f  thc  comnron car r i c r  fcc t l  to  thc
sys tems (n t i c rowavc) ,  channc l  capac i ty  rv : rs  l in r i t c< i ,
and WI IAYj I  V  was in  fac t  camicd  bv  thc  svs tcn ts
r l r r r i t t g  t l r t  , l i s p u t c r l  I \ t . r i o r l  r r r r  .  p r r , - t i , r r . . s u i t c l r t . r l
lrasis. ' l 'hc (l<tmnrission fou nrl t l t at cvcn tlt oush tlrc
\ y s t (  t ) t s  , l i ( l  n ( ) t  ( J r r y  r h c  W I T A Y  * i g r r , r l  l u l l  t i r t r c
in  thc  r l i spu tcd  pcr io r l ,  thc  s igna l  was  c : r r r i c t l  par r
t in rc  in  tha t  pcr iod  and f ro rn  Jar ruary  1969 ur r t i l
t l re  A , l i r rch  37 ,  1<)72,  cu t  o f f  da tc  fo r  g r lnd f : r thc r -
i l r g .  r h t .  : i g n r l  w r s  , . a r r i c r l  I u l l  t i r r r c .

A question of real vs. theoretical Grade li con-
tours  en tc rc ( l  in to  an  argu l - I - )cn t  l ;e twccn StauntOn
( V A . )  V i d c o  a n t l  a  U I I F  s t a r i o n  i n  ( l h a r l o t t c s v i l l e
(VA. ) .  S taunton  V ideo sought  a  wa ivcr  o f  76 .91
(non-c lup l i ca t i< tn  p ro tec t ion)  aga i r rs t  WVIRj I 'V .
S tz run ton  is  w i th in  thc  35  mi lc  spcc i f iec l  zonc  o f
\ V V I I t - l V .  x n ( l  I l ) e  s y s t c m  t l r c r c . . . u . . . , , n r , .  6 , 0 0 { )
strbscribcrs with elcvcn signals.

' I ' hc  
Commiss ion  conscqucnt ly  ru lc i l  tha t  i f

WVIR- ' l 'V  w i l l  p lace  in to  opcra t ion  a  t rans la ror
s ta t ion  to  serve  thc  (communi ty  o f )  S taunton  (a rea)
w i th in  180 days ,  tha t  i t  w i l l  en force  i6 .91  an t l
76 .93  ln  favor  o f  WVIR,  thereby  requ i r ing  Staunron
Video to  a f fo rd  the  s ta t ion  non-dup l ica t ion  pro-
tec t ion  as  the  ru les  a l low.

I
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onomical New
eather-Scan II

New, compact t ime-wezrther unit  fronr
thc  o r ig inu tors  o f  thc  t ime-wcathcr
fo rmi r t .  ( lompacr  (14  inches  h igh  x  28
inches  w ide  x  23  inchcs  deep)  and low
c o s t  ( $ 1 5 9 5 . 0 0 * )  t h i s  i s  t h e  p e r -
fcct small-system package.

' l ' t l t t e ,  
l c n t I e r t t u r c ,  b a r o m e l r i c  p r c s -

sure ,  w ind  ve loc i ty ,  w ind  d i rec t ion
and four (4!) card display sp()rs with a
Sony AVO-1 10( . )  (2 t l  in te r lace)  cam-
era. Unit fearures unidirect ional clock-
wrse-scanning scquence and is designed
for long ternr, 24 hour per day usage
and a  min in rum o f  ma ln tenance.
* l)eluxe model with ' l 'exas 

Llectron-
ics instruments avai lable at addit ional
cost.

Weather Scan
Loop l32-Throckmorron IIwy.

Olney, Texas 76n4

Phone 817-564-5688

BUILDING
ERECTING TOWERS
IS MAN'S WORK

Sto rmy  Wea the rs  -  Expe r i enced

And onc man in parl icular has bccn providing high qual i ty
( A' I  V and broadcasl towcrs thr()ughout lhc Midwcst and Fast
f o r m o r e l h a n 2 0 y c a r s ;  S t o r m y " W e a l h c r s i s t h a l m a n ' s n a m c .

U.S.  Towers  -  Qua l i t y-
United Stetrs Toser & Fabricaaing Company is Wcathcrs'com-
p a n y .  A  m a n  l i k c  W c a t h e r s  i s - j u d g c d  b y  t h c  w o r k  h c  d o c s .  U . S .
Tower has fabr icaled and instr l lcd (  ATV lowers from 100 fcct
up. up to 44 inch face. ( lual i ly towers lhat arc ruggcd, prccision
construcled, and bui l l  1o hold cvcn lhe largcsl  quad and slackcd
r r r r r r y s  u i l h  p l ( . n l '  ( , f \ l f ( . 1 )  I n i i l ! r n .

U.5. Towers -  Save gggg
-

U,S. Tower can save you monry on your ncxl  lowcr;  as much as
$ 1 0 . 0 0  p e r i n s t a l l c d f ( x ) t  o n  a 5 0 0 f o o t  s u p e r  s l r o n g s l i c k  w i t h  s t a r
m o u n t s .  A n d  U . S .  T o w c r  w i l l  h a n d l e  t h c  c o m p l c l c  l o w e r  j o b .
i n c l u d i n g  h a n g i n g  a n l c n n a s .  p r e - a m p s  a n d  r u n n i n g  d o w n l i n c s !

Spec ia l  Smal l  Sys tem Tower-
A s k  a b o u t  t h e  n e w l y  d e s i g n e d  l 8  i n c h  f a c e
heavy-duty  CATV smal l -sys tem tower  de-
s i g n e d  t o  g o  t o  3  0 0  f e e t  w i t h  u p  t o  1  2  c h a n -
ne ls  o f  CATV logs /yag is ;  in  l0  foo t  sec t ions
w e i g h i n g  a p p r o x i m a t e l y  l l 0  p o u n d s  e a c h
for  easy  se l f  e rec t ion .

U.S. TOWER & FABRICATION
COMPANY

P.O. Drawer '6stt

AFTON, OKLAHOMA7433I
(918) 2s7-43s1
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