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We
think

of your

nolyour
sEe.

You know Anixter-Pruzan as the nat ion's largest CATV dis-
tr ibutor.  But we're not an out-of- touch giant.  we're as close as your
phone.  our  peop le  in  f i ve  reg iona l  fac i l i t i es  a re  exper ienced and
knowledgeable in CATV, so we understand your needs. And with the
industry 's largest inventory, we serve large and smal l  operators the
same way.  Rap id ly .  When you need any  CATV supp l ies - fas t - th ink
of Anixter-Pruzan. Cal l  us f i rst .

Atlanta / (404) 451-6368
Los Angeles / (714) 556-6270
New York /  (516) 822-8585
St. Louis / (314) 423-9555
Seatt/e / (206) 624-6505

We've put i t  a l l  together!

AllxfEl.M
Nation's largest CATV distr ibutor



Bachtoteality!

-r "f l ^ rDeroe 
beett tltete 

oll oloflgl

l f , .v> ' t  Rcal i ly  is  t l ra t  3000 
"snra l l "

syste 'uts  arc thc backb<lnc of  cablc TV.  And

wc'vc be-cn l l rov id iug hcaclcucl  to  t lp  c<lu i l t t r ter t t  to  t l te tn for

22 yc 'urs.  Er ;u i l lnrcnt  t l ta t  o l lcratcs on s l )cc,  l ic r r  af tcr  ycar .  At

a rc ls<lnatr lc  l l r icc.

Srr rc .  u long t l tc '  way wc'vc c lc-vc lopcd sonrc l t ret ty  f r r tcy

gc: l r ' .  lnnovut ions l t  t l tc  t i r t tc ' .  s tat rd l t rds toc l l ry .  L ikc sol ic l -

s la lc  uct ivc arrc l  passivc dcvicc 's ,  I tc lcroc lync s ig l ta l  l l roccssors.

' \ ( iC '  uur l  conrposi tc  ACC svstc 'n ls  cvcn tw<l-wuy ant l ts  t l ta t

wo rk .

lJ t r l  we"vc-  r tcvcr  t t t r t tcc l  our  back on thc "s t t r l r l l "  systctn

grrvs iu  lhc l ' ront  l inc prov ic l iug cxccl lc t r t  CATV scrv icc lv l tcrc

i t 's  rca l l l '  nccdcd.  A coul l lc  of  ta l ts  < l r  u  50- t t t i lc  BON' l  l t rc-  b ig

lh in{- ls  1o r rs .

Wc'vc bccn l luy iug our  ducs s i r tce 1952.  Throtr r r l t  good

ycurs ancl  bad.  And rvc ' l l  cont i t r t tc  doi t rg "s tnal l "  
iobs in  a b ig

wly iu  t l re  ycr ls  to  coute.  Cl rcck us out  ar- rd yotr ' l l  sec wl tat

wc' l t - lc{ ln .

2 9 6 0  G R A N D  A V E N U E
P  O .  B O X  i 3 7 4 1
P H O E N I X ,  A R I Z O N A  B 5 O O 2
\602 )  252  7131

The CABLEbi l i t y  Peop le

alrleco

J U N E .  ' I 9 7 4



(D NOW AVAI LABLE
FOR CADCO MODEL CEAS
EMERGENCY ALERT SYSTEM I

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

Computer  g rade des ign  and components
*.R$arlCCS throughout. Numerous safeguards bui l t  in,

NOW -  the  U.S.  Government ,  recogn iz ing
the  necess i ty  and need fo r  such an  a le r t inq
sys tem in  ALL CATV sys tems w i  l l  pay  507"
o f  t h e  i n i t i a l  c o s t  a n d  m a i n l e n a n c e  ( o p e r a t -
ing)  cos ts  o f  a  CEAS sys tem.  U.S.  Govern-
ment  CD match ing  funds  are  ava i lab le  r igh t
now.  And usua l ly  your  town is  more  than
w i l l i n g  t o  p a y  t h e  b a l a n c e  o f  t h e  c o s t .

IMPORTANT -  the  CADCO CEAS sys tem func t ions  w i th  any  head end!  Th is  inc ludes
s t r ips ,  he t rodyne processors ,  de-mods and re -mods,  and v i r tua l l y  any  number  o f  sys tem
c h a n n e l s ,  f r o m  1  t o  4 0 !  c A D C o  i n s t a l l e d  t h e  f i r s t  c E A S  s y s t e m  n u u r i y  t * o  y e a r s  a g o . .  .
dozens  have been ins ta l led  s ince .  We are  the  innovators  o f  th is  en t i re  concept .  CADCO
k r r o w s  t h e  " i r s "  a n d  " o u t s "  o f  g e t t i n g  c D  m a t c h i n g  f u n d s  a n d  w i l l  e v e n  h e l p  y o u , , s e l l
y o u r  c i t y "  o n  p i c k i n g  u p  t h e  o t h e r  5 0 %  o f  t h e  c o s t  o f  t h e  G E A S  p a c k a g e ( * i .  N o  t o w n
shou ld  be  w i thout  a  CEAS svs tem.

CD MATCHING FUNDS

*-Contact  CADCO's Bi l l  Smith for  help at :
P.O.  Box 18904,  Oklahoma Ci ty ,  Ok.731 18
(405) 681-5377

50T,

\ \ "

\$
- . - . .  - l { .  inc lud ing  v isua l  and aura l  warn ings  i f  any' "  ' "  :  I  por t ion  o f  the  sys tem fa i l s .  l t  cons tan i l v
* , - * - , : ,  checks  i t se l f  and te l l s  you  i t  i s  ready  to  per_

$,  fo r rn  when needed!  A  typ ica l  12  channe l
4  

'  
a le r t  package se l l s  fo r  $3 ,000.00 .  And tne. - &

K $ N  U . S .  G o v e r n m e n t  w i l l  p a y  5 O %  o f  t h i s l  F i n d-, ,  ; i . : i i  out more todayl

t;ADt;tl
The TU People

CATJ for
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I-hird C lass Postal ic ratcs paid in Oklahoma
( i ty.  Oklahomal Second Class nonprof i t  as-

sociat ion appl icat ion lo be f i led in 1974.

T h e  (  o m m u n i t y  A n t e n n a  T e l e v i s i o n  A s s o c i -

al ion. Inc. is a nonprof i t  corporat ion under
(  h a p t c r  l 9 .  T i t l e  l 8 o f t h c  S t a t u t e s  o f t h c  S t a t e

ofOklahoma. No part  of the Corporate assets

rur income shal l  bc the property of i ts mem-

bcrs: such assets and income shal l  bc devoted

exclusively to the purposes of the Corpora-

t i o n .

Copyright @ 1974 by the Communrty An-

tenna Television Associat ion. lnc. Al l  r ights

reserved. Permission to reprint  any mater ial

or port ion thercof must be gjven by CATA.
Inc. pr ior to re-publ icat ion.

_CO NTENTS-
Antenna Systems

CCI  Co-Channe l  I  n te r fe rence
may be  eas ie r  to  so lve  than you
th ink .  Severa l  techn iques  are  d is -
cussed in  de ta i l  here  th is  month  7

System Maintenance

COMMANDER |  -  Jer ro ld  so ld
more  o f  these he t rodyne s igna l  p ro-
cessors  than any  he t rodyne un i t
p roduced to  da te .  Serv ic ing  is
t r i cky ,  bu t  resu l ts  a re  good i f  you
k n o w  h o w  - .  - . . .  1 7

Measurements

S I G N A L / N O I S E  R A T I O S  -  T h e r e
is  p robab ly  less  to  ac tua l l y  measur -
ing  no ise  f igure  than you suspec t ,
a l though why i t  works  is  s t i cky .
L e a r n h o w h e r e  . . .  - . . . . 2 9

P lan t  Ma in tenance

S L E - 2 0  -  F o l l o w i n g  u p  o u r  M a y
issue theorv  a r t i c le  on  so l id  s ta te
s ing le  ended l ine  ex tenders ,  serv ice
t h i s  p o p u l a r  u n i t  f o r  f u n  a n d  p r o f i t  .  .  .  .  .  . 3 7

g!er!e$-
S E V E N  N E W  F C C  R U L E S  -  M a -
jo r  changes are  in  s to re  fo r  ex is t ing
and new CATV svs tems.  Comments
on new ru les  due ear ly  June.  Read
n o w . .  - . . 4 1

C A T A - t o r i a l  ( K y l e  D .  M o o r e ,  P r e s i d e n t )  . . . . . . .  4
CABlE-capt ions  (News Br ie fs )  6
C a b l e  B u r e a u  C o m m i n i q u e  { F C C )  . . . . . . 4 1
C A B L E  D R O P  ( O o p s  D e p a r t m e n t )  . . . . . . 4 8

OUR COVER
Co-channel el imination is a tough batt le.
I t  can't  be "ruled away" by the FCC nor
legislated away by Congress. It takes plenty
of smarts and many hours of toi l  to solve.
See feature report on Page 7, as CATJ at-
tempts to take i t  out of the fr inge.

JUNE
197 4
V O L U M E  1
N U M B E R  2

PUBLISHEDMONTHLY, AS ITS OFFICIALJOURNAL. BY THE COMMT]NITY
ANTENNA TELEVISION ASSOCIATION, INC., OKLAHOMA CITY. OK-
LAHOMA AS A SERVICE TO THE CATV/MATV INDUSTRIES SERVING THE
AMERICAN TELEVISION PUBLIC.
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I iY I - l l  N1( ) ( )R1,1 ,  I ) rcs ic lcn t  o f  C ; \ ' l ' r \ ,  IN(

A clocumcnt of  i rnnrcnse inrportancc re-
leuset l  l r ) '  thc F ( l ( l  in  mic l -Apr i l  woul t l
an r cnd  n rany  c r i t i ca l  ( unc l  un t i l  no r v )  n r i s -
ch ie  v i ous  scc t i ons  o f  l ) a r t  76 .

I t  i s  d i f f i cu l r  t o  gn t sp  t ha t  i t  l l l  begen
for ( lA ' l 'A just  a l i t t lc  less th:rn ( )nc veer :Lg() .
A t t cnd ing  t hc  f i r s t  I r ( l ( l  ( l eb l c  I J r . r r cuu  I { c -
g i one l  S rn : r l l  Opc ra to r s  A4ee t i ng  i n  l , i t t l c
l Lock  l as t  June ,  I  bcca rnc  i nccnse t l ,  no t  w i t h
t l r e  ( l l l t l c  l l u r c : r u  [ r u t  r v i t h  : r n  i n t l us t r y  t ha t
hat l  rL l lo."ver l  i tsel f  to bc rvor l<et l  in t ( )  s()
n r : l . l r y  con rp ron r i s i ng  pos i t i ons ,  wh i ch  I  n r : r i n -
t a i ne r l  u ' c r c  cc r t a i n l l '  

" t t o t  
i t t  t b t  b t s t  i t t

I a r ( s l s  o_ l  u t . y  l t t r b l i c  i t t  I ) tQ t r t c t t , . 4 r . / i , u r s , r s .  "

Six rvccl<s l r r tcr  ( lA ' l ' . , \  rvas for t r rcc l .  I )ur-
i ng  t l r c  s i x  wce l<s  f o l l o r v i ng  L i t t l c  l { oc l< ,  an< l
on  t h rough  Ju l y ,  Augus t  and  Scp t cn tbc r ,  a
l o ta l  o f  l  l l  l r ( l ( l  n rec t i r r gs  wc re  hc l<1 ,  un t l
OA' l 'A su1t1 ' ror tcrs i l t tc l t )pte t l  to at le nt l  cvcry
one of  these nrect i r rgs to t2 l l l {  rv i th CrVl 'V
()PCnl t ( ) rs.

\Vc  a l so  t r i c c l  t o  t t l l <  r v i t h  t hc  Cab le
l iurcau at torncys u 'ho chaircc l  thcse rncct-
i ngs .  We  un i ve rs : r l l v  f ou r r t l  t l l l < i ng  l v i t h  t l r c sc
:r t t ( ) rnc) .s ne i t l rcr  l ta infu l  nor evcn arguntc l t -
tut ive.  \ \ re rverc p leascd to f inc l  t lu t  the ncrv
r . 'oung breet l  of  at torncys cngugecl  in Ceble
IJureau rvor l< rvcrc vcr l '  open nr incled,  very
fa i r  nr indecl ,  and of ten zr  l i i t lc  apologet ic  for
the " f ix"  

that  snul l  (ancl  r -net l iunr ancl  l l rge)
s) 's te l r  opcrators founci  thcnrselvcs in as a
resu l t  o f  I ' t r t  7  6 .

! t ' o ,  t t o t t t '  o l  l l . t t :  L t t . t r t r t t c ys  c1L ) ( t  t l l owcd
t l . t t l  PLU' t  7 6 uts 1,r , . / ;  thc1,  a l l  nta inta inccl
t l r l t t  i t  r v l s  i l  n ccessJ r )  p r r i  , , t  ( r r r r  g r r rw ing
up as zrn industr l ' ,  bur r - r . rost  ( i f  not  a l l )  of
these young at torncys ' " l ,cre quick to agrec
that  some port ions of  Part  7(r  rvere unfai r  to
some or manv operators ancl  operat ions,
Alost  rvere eager to have " inputs"  

f rom con-
ccrned opcrators as to horv or  wl t : , t  (wi t l . t

4

t : r t tp l . t t rs is  on t . l . tc  1,1rry)  some sect ions of  the
ru l es  m igh t  be  changcd  o r  bccome  n t<> rc
ef fect ivc.

Our ( ln l l l . l , l  I IUI{ l , lAL.r  COMN,i lN( l tJ I t
column in th is issuc of  OA' I 'J  ha.s : r  fu l l  re-
po r t  on  t h i s  documcn t ,  a  de ta i l c t l  s ynops i s
o f  t hc  documcn t  i t s c l f ,  : r nd  t he  scven  p ro -
poscd ru le nral<ing docl<cts.

l ' )xutr t l t lc :  Sl tot t ld . f rdr tc l . , is t :  l .L: rns bc tx
l t r t dcd  l o  25  yc t t r s  i t t  son t c  s i l  t t L t t . i o r t s?
I)ocl<ct  2O021 .

I i . t L r r t t l t l t : :  I  l 0u ;  s l t 0 t r l d  t r r t  t : t i s l i r t g  sys t . i l t
t . l . tLr t  . f i i ls  to zoir t  t t  b id. / l t r  l r t t tc l t is t t  r ( . t t ( rDdl
bc corr t l t t : r ts t tad Ior  L) is  sJtst . : r i l?  I )ocl<ct
20022 .

I , )x t r t t tp lc:  Sl . ,ould Jtdcr t l  I  cc l . t t t i t : t l  s t t t t
dt  rds prc cnt l t t  L ' i t  i t :s  t t  nd s l . t r l . t ts  l t .o r t t  t  l t is
r / r ( r r r ?  I ) oc l<e t  2OO1  t t .

' l ' he re  
a r c  f ou r  n ro re  docke t s ,  and  con r

n r cn t s  t ( )  a l l  o f  t hcse  doc l<e t s  a re  due  a t  t hc
I t ( l ( l  l ) y  Junc  t he  7 th .

Yon  h l vc  as l<cc l  f o r  r c l i c f .  You  havc
gr leaclcd for  hclp f rom ( lA ' l 'A,  N( i ' l 'A,  ancl
vour statc associ l t ions.  you ha.vc at tcnclecl
l iC( i  I legional  Mcet ings and have begged for
h c l p .

Nout you.  l t tac , tn oJl t : r  o l ' l . tc lp f r<>nt t t
s1 ' r l p : r t l i e t i c  ( l ab l c ' l ' c l ev i s i on  I l u reau .  I n  t he
due  p rocess  and  p roccdu rc  r vo r l d  o f  t hc
I r ( lC ,  cve ry th i ng  o f  ma jo r  impo r tance  such
ls th is nrust  go through an of f ic ia l  docket
phase that  a l lows comments f ront  interestecl
part ics.  You can be certa in that  those rvho
would t ry to st i f le  or  stop ceble rv i l l  con-r-
ment.  Anci  what t l - rey wi l l  sav,  in cornment,
wi l l  not  be what you rvould say in comment.

Do sornething posi t ivc for  yoursel f .  you
h_ave asked for  help;  now take advantage of
th is help ing hand. Cotrunant toddy,  b l fore
- l  une 7t :b.

I

CATJ fo r



O n e  o f  t h e  j o y s  i n  p u b l i s h i n g  a  m o n t h l y  m a g a z i n e  ( w e  a r e  l e a r n i n g )  i s  t h e
a b i l i t y  t o  s t a y  f l e x i b l e  e n o u g h  t o  d e a l  w i t h  p r e s s i n g  i s s u e s  w h i l e  t h e y  a r e  s t i l l
t i m e l y .  C a s e  i n  p o i n t :  T o w a r d s  t h e  e n d  o f  A p r i l  t h e  F C C  r e l e a s e d  t h e  f i r s t  m a -
jo r  su rg i ca l  p i ece  on  the  cas t - i n - conc re te  March  l 9 - / 2  ru les .  Seven  sepa ra te  ru le
m a k i n g  p r o p o s a l s  a r e  i n c l u d e d ,  r u n n i n g  t h e  r a n g e  f r o m  f e d e r a l  p r e - e m p t i o n  o f
t echn i ca l  s tanda rds  to  ex tend ing  CATV f ranch i se  t e rms  to  25  yea rs  i n  ce r ta in
s i t u a t i o n s .  C o m m e n t s  t o  t h e  F C C  a r e  d u e  b y  J u n e  7 t h .  T h e  s i z e  o f  t h e  F C C  r e -
l ease  necess i t a ted  tha t  CATJ  "bump"  a  coup le  o f  p l anned - fo r - June  tea tu res  t o
g e t  t h e  m a t e r i a l  i n t o  y o u r  h a n d s  i n  t i m e  t o  c o m m e n t .  l t  a l l  b e g i n s  o n  p a g e  4 1
n e r e .

w h i l e  t h e  c l a r i f i c a t i o n  o f  R u l e s  a n d  N o t i c e  o f  P r o p o s e d  R u l e m a k i n g  ( s e e
a b o v e )  i s  t h e  w o r k  o f  m a n y  h a n d s  a t  t h e  C a b l e  B u r e a u ; S t e v e  E f f r o s  i s  t h e - g u i d -
i n g  h a n d  t h r o u g h  t h e  d o c u m e n t .  E a r l y  " r e a d e r s "  

o f  t h e  r e l e a s e  w e r e  g e n e r a l l y
p leased  w i th  t he  t one  o f  t he  con ten ts  a l t hough  a  f ew  vo i ced  conce rn  t ha t  t h ' e
C o m m i s s i o n  w a s  n o t  p r o p o s i n g  t o  g o  f a r  e n o u g h  w i t h  r e l i e f  f o r  e x i s t i n g  s y s t e m
o p e r a t o r s  d u r i n g  t h e  u p c o m i n g  ( a n d  c r i t i c a l )  f r a n c h i s e  r e n e w a l  n e g o t i a t i o n s
Der  I  oo .

W i t h  a d v a n c e  n o t i c e  t h a t  t h e  r u l e s  r e l a t i n q  t o  f r a n c h i s e  D r o c e d u r e s  w o u l d
b e  c h a n g e d  ( a n d  s o o n )  C A T A  h a d  d e l a y e d  p u b l i c a t i o n  o f  o u r  i n i t i a l  b o o k l e t" U n d e r s t a n d i n g  F o r m  3 2 5  a n d  F i l i n g  F o r  a  C e r t i f i c a t e  o f  C o m p l i a n c e " .  W i t h
the  i ssue  o f  t he  C la r i f i ca t i on  Docke t  ( see  above )  we  a t  l eas t  know why  we  de -
l a y e d ;  b u t  u n t i l  t h e  r u l e  m a k i n g  d o c k e t s  a r e  c l e a r e d ,  w e  w i l l  c o n t i n u e  t o  h o l d
o f f  p r i n t i n g  U n d e r s t a n d i n g  3 2 5 ;  t h e r e  i s  n o  p o i n t  i n  p u b l i s h i n g  a  g u i d e  t h a t  b e -
comes  ou tda ted  i n  j us t  a  ma t te r  o f  a  mon th  o r  two .

Copy r i gh t  seems  to  have  fa l l en  t o  a  t empora ry  seconda ry  pos i t i on  i n  many
q u a r t e r s .  A t  C h i c a g o ' s  A p r i l  N C T A  m e e t i n g ,  m e e t i n g  a f t e r  m e e t i n g  ( i n c l u d i n g
m a n y  s p e c i a l  m e e t i n g s  s c h e d u l e d  d u r i n g  t h e  c o u r s e  o f  t h e  e v e n t )  a l l o w e d  o p e r a -
t o r s  ( l a r g e  a n d  s m a l l )  t o  v o i c e  t h e i r  p o s i t i o n s .  M o s t  m e e t i n g s  w e r e  c h a r a c t e r i z e d
by  hea ted  deba te  and  the re  was  l i t t l e  g i ve  and  take .  Those  who  wan ted  to
a m e n d  t h e  b i l l  ( S . 1 3 6 i )  l o c k e d  h o r n s  r e p e a t e d l y  w i t h  t h o s e  w h o  w a n t e d  t o
f i g h t  f o r  a  c o m p l e t e  d e f e a t  o f  t h e  b i l l .  A m o n g  t h o s e  j o i n i n g  t h e  " d e f e a t  t h e
b i l l "  pos tu re  a t  Ch i cago  was  Yo lando  Ba rco  o f  Pennsy l van ia  and  George
N i c h o l s  o f  l o w a ,  p r e v i o u s  s u p p o r t e r s  o f  a m e n d m e n t s .

One  MATV t ype  ope ra to r  now boas ts  hav ing  55 ,000  apa r tmen ts  and  con -
do  un i t s  unde r  con t rac t  f o r  se rv i ce .  He  cha rges  mon th l y  CATV- t ype  ra tes  and  i s
d e a l i n g  d i r e c t l y  w i t h  a p a r t m e n t  c o m p l e x  o w n e r s  i n  m a j o r  m e t r o  m a r k e t s  s u c h
a s  P h i l a d e l p h i a ,  B a l t i m o r e  a n d  A t l a n t a .  H i s  s i z e ,  r e l a t i v e  t o  m a j o r  C A T V  M S O ' s ,
i s  a l ready  comparab le  a l t hough  he  ope ra tes  w i t hou t  f r anch i ses ,  f ees ,  o r  t echn i -
ca l  s tanda rds .  To  da te  h i s  i ns ta l l a t i ons  have  been  cu r ren t  CATV s ta te -o f - t he -a r t
t e c h n o l o g y  a n d  h i s  s e r v i c e  i s  g e n e r a l l y  c o m p a r a b l e  t o  g o o d  q u a l i t y  C A T V
oTTef l  ngs.

W i t h  a l l  p r i c e  c o n t r o l s  o f f  o n  M a y  t h e  f i r s t ,  o p e r a t o r s  a r e  f i n d i n g  s t e e l  a n d
a lum inum re la ted  p roduc ts  j ump ing  15 -4090 .  Ha rdes t  h i t :  s t rand ,  l ash ing  w i re ,
p o l e  l i n e  h a r d w a r e ,  t o w e r s  a n d  a n t e n n a s .  T h e r e  i s  s t i l l  i m p o r t e d  ( J a p a n e s e )
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s t rand  fo r  unde r  $43 .00  ava i l ab le  bu t  i t  t oo  w i l l  j ump  p r i ce  t h i s  summer .  Ope r -
a to rs  p lann ing  new p lan ts  o r  ex tens ions  on  the i r  own  po les  we re  shocked  when
po les  j umped  f rom unde r  $10 .00  to  ove r  $20 .00 .  Many  a re  now reschedu l i ng
i n s t a l l a t i o n  t o  g o  u n d e r g r o u n d  w i t h  s m a l l e r  s y s t e m  p l a n t s  i n  r u r a l  a r e a s .

Cor rec t i on  -  Annua l  FCC Repor t  Fo rm:  l t em 7 -g - i i ( 2 )  ( on  Page  3 )  o f  t he
FCC cove r  l e t t e r  on  annua l  r epo r t s  t o  t he  Commiss ion  shou ld  be  co r rec ted  to
read  " l  he reby  ce r t i f y  t ha t ,  t o  t he  bes t  o f  my  i n fo rma t i on ,  know ledge ,  and  be -
l i e f ,  n o  c o m p l a i n t s  r e g a r d i n g  v i o l a t i o n s  o f  e q u a l  e m p l o y m e n t  p r o v i s i o n s  o f  F e d -
e r a l ,  S t a t e ,  t e r r i t o r i a l  o r  l o c a l  l a w  b y  t h i s  c a b l e t e l e v i s i o n  e m p l o y m e n t  u n i t  w e r e
f i l e d  d u r i n g  1 9 7 3  w i t h  a n y b o d y  h a v i n g  c o m p e t e n t  j u r i s d i c t i o n . "  D o n ' t  t r y  t o
unde rs tand  i t ,  j us t  co r rec t  you r  own  cop ies  and  remember  t o  f i l e  by  June  30 th !

A  spec ia l  t hanks to  CATV manu fac tu re rs  du r i ng  a  t ime  o f  i nc reas ing  cos ts .
Remember  when  ma tch ing  t rans fo rmers  we re  $4 .75  each?  They  a re  unde r  $ .50
n o w .  C A T V  e q u i p m e n t ,  o u t s i d e  o f  t h e  a f o r e  m e n t i o n e d  s t e e l  a n d  a l u m i n u m  r e -
l a ted  ha rdware  i t ems ,  has  s tayed  ve ry  cons tan t  wh i l e  eve ry th ing  e l se  a round  us
has  gone  up .  As  an  i ndus t r y ,  we  a re  f o r t una te  t o  have  so  many  manu fac tu re rs
t h a t  r e a l l y  t r y !

Numbers  -  To ta l  1973  revenue  o f  3  na t i ona l  ne t s  p lus  t he i r  15  owned  and
ope ra ted  s ta t i ons  was  $1 ,835 ,300 ,000 .00 .  A t  $60 .00  pe r  CATV househo ld  pe r
yea r ,  t ha t  i s  equa l  t o  30 ,584 ,666  cab le  homes  (equ i v i l en t  r evenue ) .  The  15
owned  and  ope ra ted  s ta t i ons  had  revenues  a lone  o f  $428 ,100 ,000 .00 ,  equ i v i -
l en t  t o  7 ,133 ,333  CATV homes  a t  $60 .00  pe r  yea r .  CATV has  a  l ong  way
t o  g o l

Commiss ione r  James  H .  Que l l o ,  sworn  i n  Ap r i l  30 th  a f t e r  some  ba t t l es
f rom an t i - b roadcas t  f o r ces  (Que l l o  i s  an  ex -b roadcas te r  f r om De t ro i t )  named
Ass i s tan t  Bu reau  Ch ie f  A l l en  Co rdon  o f  t he  Cab le  Te lev i s i on  Bu reau  as  h i s  Lega l
Ass i s tan t .  Co rdon  eng inee red  the  1973  round  o f  sma l l  sys tem ope ra to r  mee t -
i n g s ,  w i t h  S o l  S c h i l d h a u s e ,  a n d  i s  a n  a r d e n t  s u p p o r t e r  ( a n d  b e l i e v e r  i n )  s m a l l
t own  cab le .

CATA Asks  Fo r  Non -Dup  Re l i e f :  Fo l l ow ing  a  se r i es  o f  mee t i ngs  w i th
FCC pe rsonne l ,  CATA Pres iden t  Ky le  Moore  has  wr i t t en  FCC Cha i rman
R icha rd  W i l ey  reques t i ng  t ha t  a l l  sys tems  w i th  1500  o r  f ewer  subsc r i be rs  be
a f fo rded  " i n te r im  re l i e f "  f r om non -dup l i ca t i on  p ro tec t i on .  No t i ng  t ha t  t he
C o m m i s s i o n  c u r r e n t l y  h a s  a  p r o p o s e d  r u l e  m a k i n g  w h i c h  i s  s u g g e s t i n g  r a i s i n g
the  non -dup  sys tem s i ze  f l oo r  f r om 500  to  1500 ,  and  tha t  du r i ng  t he  summer
mon ths  sma l l  sys tems  i n  pa r t i cu la r  a re  t r oub led  by  ea r l y  s to rm warn ings  be i rg
e l i m i n a t e d  f r o m  t h e i r  s v s t e m s  w h i l e  c h a n n e l s  a r e  s w i t c h e d  o f f  f o r  n o n - d u p
pu rposes ,  CATA Pres iden t  Moore  asked  tha t  t he  Commiss ion  "move  sw i f t l y  t o
i ns t i t u te  i n te r im  ru les  t o  l i f t  any  non -dup  requ i remen ts  f o r  sys tems  w i th  f ewer
than  15OO subsc r i be rs "  a t  l eas t  t h rouqh  the  c r i t i ca l  s to rmv  mon ths  o f  t he
s u m  m e r .

CATA Copy r i gh t  Pos i t i on :  The re  seems  to  be  some con fus ion  on  the
CATA Copy r i gh t  Pos i t i on .  S imp ly  s ta ted  .  .  .  "CATA i s  opposed  to  any  i nc lu -
s i o n  o f  C A T V  i n  S e n a t e  B i l l  S . 1 3 6 1 ; a n d  C A T A  i s  a l s o  o p p o s e d  t o  a n y  C o p y -
r i gh t  B i l l  t ha t  l eaves  the  ques t i on  o f  seconda ry  t r ansm iss ion  as  i t  m igh t  re la te  t o
C A T V  u n a n s w e r e d .  C A T A  i s  f i g h t i n g  f o r  a  c o m p l e t e  e l i m i n a t i o n  o f  S e c t i o n  1 1 1
( C A T V )  f r o m  t h e  B i l l ,  a n d  a  r e v a m p i n g  o f  o t h e r  s e c t i o n s  o f  t h e  B i l l  s o  a s  t o
c l e a r l y  e l i m i n a t e  C A T V  f  r o m  c o p y r i g h t  l i a b i l i t y  f o r  a l l  t i m e . "

Quo te  o f  t he  Mon th :  F rom the  C la r i f i ca t i on  o f  Ru les  and  No t i ce  o f  P ro -
posed  Ru lemak ing ,  i ssued  by  t he  FCC.  "Cab le  t e l ev i s i on  mus t  be  a l l ow-
ed  to  g row  i n  s tages  o r  i t  w i l l  be  k i l l ed  by  ove rexpec ta t i on  and  excess i ve
d e m a n d s , "

CATJ for



NULLIFY CO.CHANNEL

WITH ANTENNA SPACING
WLtdt Is Oo-Cbannel?

Any form of signal degradation on our
system pictures is annoying. Degradation
that is widespread throughout the systent in-
creases service complaints, increases the
work load for the off ice staff :rncl requires
countless home service cal ls.

Any signal that leaves the head end de-
graded is certainly going to cause widespread
complaints. And aside from noise in the
pictures, co-channel interference is prob:rbly
the most c()mmon complaint area.

People who havc grown up lccustomed
t() poor qual i ty fr inge reception have grown
used to co-channel interference. I lut a town
that l ' ras had several good cl ' rannels of off-
air reception before the cable went in are
not going to understand degradecl pictures,
and possibly they wil l  n()t  tolerate thcm.
When pictures are po()r in qual i ty and sub-
scriber growth l-ralts, top mtnageme nt
(which also may not understand or appre-
r: iate co-channel interference) suddenly gets
very c()ncerned about your problems. l t  is
strange how al l  of the good channels have
people l ined up taking credit for their sharp-
ness, and how al l  of the not s<t good chan-
ne ls  a rc  .y t tu r  fauh l

Co-channel interference is thc result of
two or more slme channel stat ions appear-
ing at the television receiver at the same
t ime-

' l 'he t ederal Communications Clommis-
sion, in the revised al locations table put into
c f f e c t  i n  1 9 5 3 ,  e s t r b l i s h e d  c c r t a i n  s p a c i n g
cri teria for television stat ions. ' l 'his 

spacing
cri teria was intended to keep stat ions on the
same channe l ,  o r  ad jacent  channe ls ,  su f f i -
ciently far-apart so as not to cause one
another interference within their normal
(Grade B contour) viewing areas. Unfor-
tunately many CATV systems operate be-
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Antennas

yond Grade B service areas, and wayward
s igna ls  o f ten  ge t  in to  our  rece iv ing  an tcnn i l
systems without regard to another signal
that is already there.

At t l -re request of the F-CC, thc television
industry in 1956 forr.ned ' t 'ASO or 

' l 'elauisiort

t l l locutions Study Orgd,nizotio.rt .  Some of the
bes t  minds  in  the  te lev is ion  (and VI I I t  and
Ul IF)  indus t r ies  o f  tha t  e ra  worked tose ther
to  dcve l r rp  mean ing fu l  rca l  ( tes t )  nu-nrbers
which would providc the FCC with future
dlrtr to base new channel alkrcatior"rs on.

One of thc things that ' I 'ASO did was es-
tabl ish rcception grades and to definc what
these grades of servicc mcan in everydiry
language. ' l 'hey spps21 here. Uti l iz ing various
testing tecl 'rniques, hunclreds of viewers were
asked to rate test oictures. Pictures were
purposely "messed up" with various types of
interference, including co-channel bcats.

lry1uryra !14'r 'rN(r prir;rNrrroN
F)xcellcttt ('l'AS0 (|radc 1) Flxtremc-

ly high quali ty, as good as you
could desire.

I ; ine ( ' l  ASO (]rade 2) I l igh qual i ty;
enjoyable viewing; interference per-
ceptible.

Passab le  ( ' l 'ASO Grade. l )  Accep-
table qual i ty; interference not ob-
ject ionable.

Margirtdl ('|'ASO Grade 4) Poor
quali ty, you wish you could im-
prove i t ;  interference somewhat ob-
ject io nable.

lrtferior (TASO Grade 5 ) Picture
very poor, but you can watch i t ;
interference definitely objection-
able.

Unuseable (TASO Grade 6) Picture
so bad you cannot watch i t .



' l 'e levis ion 
broadcast  t ransmit ters arc rs-

s i g n r ' t l  l , r  t l r c  l j ( l C  t u  r ) p r r ; l t i n g  r ' : r r r i c r  f r t ' -
c lue ncie s.  I  Iorvever,  eve n for  the sar le r /ssrgrT-
ed L:h,rrutc l  thc actual  operat ing l rcc lucncl '
vrr ies,  br '  [ iOC assignment,  and for  good rca-
s() l r  1rs \ { re shel l  se e.

Stat ions : r re gcncr: r l lv  referrcd to as plus
(+ ) ,  n r i nus  ( - )  o r  ze ro  ( 0 )  o f f s c t .  

' l ' h i s  
n r c rns

t l r c  s t l t i on ' s  c : r r r i e r  ope ra t i ng  f r equcncy  i s
p l us  I  O  k l l z - ,  n r i nus  10  k l  I z  o r  ex l c r l y  on  rhe
nour inal  assigne d v isual  carr ie r  f re q ue nc_v.
( lhanne I  2 's  nominzr l  carr ier  f requcnc,n- ,

f o r  ex : r n rp l e ,  i s  55 .250  N i t l l z .  A  s ta t i on  as -

ssigned to a -  of fset  rvould Lre essigncd to

5 5 . 2 1 0  N { l l z  ( 1 0  k l l z  b c l o r v  t h e  n o n r i n a l

r tss ignrnent)  rvhi lc  st i r t ions rLssigncd t ( )  u-  +

of fsct  rv<ruld l re assigne d tct  55.2( to MI Iz (  10
l< l l z  a t r ove  t he  non r i nu l  ass i gnmen t ) .

' l ' he  
t i ( l ( 1 ,  i n  r c l ees ing  i t s  a l l oca . t i ons  t : r b l e

tn  1952 ,  r ccogn i zc t l  t l u t  co - channc l  i n t e r -
fcrcnce rvtLs hcrr :  t ( )  s t l l "y .  Ancl  th: t t  t t r is  inter-
f c re  ncc  cou ld  bc  l c ss  ob . l e  c t i onab le  i f  t  r vo
r t d j accn t  s : r . n r c - chunnc l  : r l l o c r r t i ons  ( i . c .  I l a l t i -
lnorc : rnt l  Ncrn,  Yor l< ( i i t1,  on channcl  2)  rvcrc

l r r r rposely t t IJsct  in operet ing f rcc luency.

O  B E A T
' l 'he 

f i rs t  photo shows intcr fcrence creut
ed whe n t rvo st l t ions,  opcret ing on thc seme
ttorninr l  t ransmit ter  { ' requency,  arc received
together at  a rcceiver.  

' t 'he 
big,  widc bancls

disrupt  v iewir- rg.  
' l ' l . tc  

t les i ret l  s tLr t ion is  2O dh
st . rongcr t l . t t r t t  t  l . tc  u i lL lesi reLl  st , t t ior t .

' l 'hc 
second photo sho' ,vs the sarne 20 db

di f fcrent ia l ,  only norv rhe rrvo s ignals arc
ope ra t i ng  I 0  k l l z  apa r t ,  as  ' t  2  ze ro  and  2  +
of fsct  pair  of  carr icrs might  beat .  

' l 'he 
inter-

ference ,  s t i l l  present ,  is  not  as ohject . ior t r rb le
to the arcragc eye.

The th i rd photo no'"v separares the two
ca r r i e r s  by  20  k l { 2 ,  as  a  2+  and  a  2 -  ( o f f se t s )
might  beat  again, .  the inter fcrence is  pre-
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sent,  but  thc r lcgrcc of  t lcgradat ions is  re-
du  ced .

I t  i s  f o r t une t c  f o r  ( lA ' l ' V  t h l  t  t he  l t ( l ( l
ac l<rptc<l  oJ ' l 'sets in 1952, becrrusc i1 '  e l l  s ta-
t i ons  ope  l a . t ed  on  t hc  su rnc  (no rn i n l . l )  ess i gn -
ed f requcncics,  the wic lc b:rnds of  intcr fcr-
ence  shown  i n  t hc  f i r s t  p i c t u r c  wou ld  bc  a l l
over t l rc  c l ia l  in f r ingc l reus.

As i t  is ,  thc 1O I<l  lz-  and 2O kl l t .  l )c : r rs a.re
b:rd cnough. And nrost  arc ls i r :n,e been s<r
of f .set  essignc( l  th2rt  z .cro-1)eat  of fscts (which
( l n  I ) c  ( ' r ( i l t e ( l  I r r ' , i l 1 . y  l u t ,  \ l , t l i ! , i l s  t ) l ) t y , t l i t t {
on t l . te sLrnt(  o l . f  s( . t ,  whether +,  - ,  or  zero) l re
rilre .

Sonre ( lA ' l 'V operators refer  t t t  sante-of f -
set  (zero beat)  of fset  es long t l is tance co-
c l i l t n n c l .  l  l r i s  i s  a  p r ( ) p e r  : r s s u n r p l  i ( ) n  i n  I n ( ) s t
cases,  s ince stat ions assignecl  to the same of f :
set  ( r ,vhether +,  - ,  or  zero of fset)  : r re seldom
near to one another.

Re tu rn i ng  now  to  t he  
' l ' ASO 

resu l t s  ( 1 ) ,
we f ind that  even wi th in the +,  - ,  ancl  0 of f -
set  assignments,  there are cr i t ical  regions
wl"rere precise of fsets create much worse
screen-pictures than others just  a few hun-
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dred cycles awal ' .
For example, stat ions are requrred to

maintain a transmittcr output frequency of
+ l -Lk l l z .  a t  VHF and UI IF .  Thus  55 .240
( t ' h r n n t l  2  m i n u s )  c : l n  v a r v  f r , r m  5 5 . 2 3 9  t o
55.241 A4 l  Iz .  and s t i l l  be  " lega l " .

Srr tzuo stat ions operating on 2- (55.24O)
could nr<rvc arouncl as far as 2k+12. (55.2411
55.239)  apar t  and producc  a  beat  tha t  wou ld
not necessari ly look l ike trvo stat ions on thc
same offsct. A 2 kl lz beat is shor,vn here.
' l -h is  can happcn a t  + ,  - ,  o r  zero  o f fsc t ,  any-
t imc two st l t ions have dri f tcd apart b) '  as
nruch as the law zrl lows, onc going dorvn and
one going u1-r sinrult l t-reously.

As the 
' l 'ASO study incl icates, tw() sta-

t ions  tha t  happen to  fa l l  p rec ise lv  360 cyc lcs
apart ( in operating f icquency) had 5O%, of
thc  tcs t  v iewers  ra te  r ,he .p ic tu rc  qua l i t y  as
'I 'ASO (lracle l t ine (2) whcn the r ir t io b.:-
twecn t l ' re trvo curr iers wls onlv 25 db. I lut
lct thc two trausmitters dri f t  aparl so that
thc cl i f fercncc in their frequency rvas 604 cy-
clcs, lnd t lrc ra.t io bctwecn thc tr,vo carr iers
hncl to bc 49 cl lr  beforc 5O%, of the tcst vicw-
crs r:rte(l  thc picturc ' l 'ASO (lrade Ir inc (2).

And wh i lc  ' l 'V  t rN.nsn l i t t c rs  n rc  f inc  ins t ru -
mcnts ,  they  c lo  n rovc  arount l  a  l i t t l c  b i t  fn rn t
t in rc  l t r  t in re ;  a  244 cyc lc  d r i f t  (6O: l -360 cps)
is  no t  very  n ruch a t  channc l  I  3  (o r  31  ! ) .  And
the ( lA' l ' \u systcnr with co-channcl problcrns
can l ie bl lnrcd for a problenr that r ightful ly
b e l o n g s  t ( )  o n e  ( o r : r n o t h c r )  d r i f t i n g ' l ' V
t ransrn i t t c r .  ( lo -ch : rnnc l  tha t  comes and goes
n): ly /1.)t  bc cntircly a function of weather
cond i t ions .  I f  two t ra l rsmi t tc rs  d r i f t  in to  thc
just-r ight offsct pattern, thc co-channel de-
gradation ()n tw() stat ions assigned to the
sanrc offsct frcqucncy can incrcesc by as
nruch ls  2 ' i  db ,  and tha t  i s  a  bunch.

' l ' he  samc th ing  can l - rappen a t  1O k l l z -  a r rd
20 l ] lz. offsets as is rrotcd here. ' l  here are
s<rnrc offsct l)cl t  separations rvhich are dcttt l -
/y to tl-re vieu'er.

' l 'he rc isn't  mucl-r thirt  thc ( lA' l ' \ r  s)/stem
can do i f  the relat iver carr icr levels stat '  tht:
same (betwee n clesired ar-rd undesire d signals)
or nearlv the sarnc, but the transnrit ter frc-
guency  to le ranccs  sh i f i  (o r  d r i f t )  in to  these
deadly beat offset regions. l lowever, knorv-
ing what is happcning mav at least s:r" 'c a
hurried tr i l -r  to the head end (or up t l ' re tow-
er )  to  check  on  what  happcned to  your  p re-
cise hol izontal spacing between your anten-
na arravs.

J U N E ,  I 9 7 4

D E A D L Y  O F F S E T S  V S ,
G O O D  O F F S E T S

Taso tests revealecl that within the
0, + and - offset regions there are good
and brd  reg ions  whcrc  v icwcr  reac t ion
to degraded pictures becomes either
much worse or much better, even
when the signal lcvcl rat io between the
twir carr iers rentairt  constant,

Zero (no crlrler) pll's91

Worst - 6O4 cps
I les t  34O cps

1o k t I ;  Of ' f sc t

Wors t  -  99 i15  cps
I l c s t  l O 0 l O  c p s

2{) kt tz OJlscr

W o r s t  1 9 9 9 5  c p s
I les t  2OO2O cps

' l ' hesc  ' t 'ASO f ind ings  arc  fo r  co lo r
franrc rates of 29.97 franrcs per
sccond.

2  kHz  BEAT

Ant.cnrt t t  P[ t ; rst r tg

When nvo (or  more) antennrs a.rc stacked

toge thc r ,  t hcv  a re  so  a r rangcd  t ha t  t hc  s i gna l

v<.r l tages f ronr onc adcls in phasc 'uv i t l - r  thc s ig-
na l  vo l t l ges  deve lopcd  ac r ( ) ss  t he  o the r  ( o r

others) .  Stacking gain is  possib le becausc twtr

ident ical  antennas etc l . t  locLt ted t . l . te st r r tc  d is '

tur tct  f r t>nt  the t ransmit ter  source as t l le

(  1 I 'ubl is l tcd i t t  I ' roccedings oJ t l tc  I I lF, ,

. l u r t t  1 9 6 O )



other(s) receive signals in the -sarae pbase re-
lat iouslt ip. And i f  the signal volt :rges appear-
ing  a t  the  rn tenna tc rmina ls  o f  each an tenna
in t l-re array are i t t  pbue, t l -ren i t  is a simple
matter to add them together, st i l l  in phase,
by carrying eacl-r in phase antenna signal volt-
age to a comrnon point through eoual
lengths  o f  coax ia l  cab lc .

' l ' he  
exac t  phase ( rcprescntcd  mathcrna t i -

cal l i '  in t legrccs) is unimportant, as long as
c:rch ante nni l  is in phase "vith rLl l  othcr anten-
nas in the arra1..

l f  one  or  n r ( ) re  rn tenn: ls  l re  purpose Iy  (o r
acc identa l l v )  p lace  ou t  o f  phase i ' v i th  o ther
rntennrs ir ,r  the erray, signuls do not ,rr lr /  t t t
gether ( i .e. the sr.rnr voltugc is rrr. ,1 the totul ct1
: r l l  r 'o l tagcs  present ) .

One r ' vuy  to  p l l ce  rn tennrs  ou t  o f  phrse
rv i th  onc  enothcr  i s  to  so  loc : l te  the  : rn te  nnus
in spacc so th:rt  the signal rnLlst tnlvel l  gre:rt-
e r  r l i s tancc  to  ( )ne  l rn tcnn l r  th l rn  to  thc  o thcr .
Sec t l i : rgr:rnr.

, 'A , r  
L

" B " L  
?

?

t

DES IRED'  s rcNAt-

H = 1 / 4  W A V E L E N G T H

DnGRAI /  ONE

l . oo l<  c l ose l v  a t  t hc  r l i r r g run ' r . ' [ ' he  dcs i r ed
s ignu l  r r 1 - rp ro r r ches  [ r o t l r : r n t ennus ;  on l y  i t  i s
intcrccpted by : tnte nnr 

"  
t \ "  t /+ rv lvc length

be fo re  i t  i s  i n t c r cep t c i l  b r ' l n t cnn l  " 11 " .  
1 \ t

t hc  ou tpu t  t c rn r i n l r l s  o f  l n t cnn t t  
"  

I t " ,  t he  s i g -
na l  i s  t he re fo re  9O  t l cg recs  (3 ( rO  t l i v i dc i l  b1 '
4 )  l t t l . , i t t l  t he  s i gn l l  ( ) u t pu t  o f  l n t cnna  "A " -

I r - r  ef fe ct ,  i t  is  out  of  phlse,  : rncl  cancel l : r t ion
u , i l l  t a kc  P lace .

I { c f e r  t o  t hc  ne  x t  r l i r r g ren t .  
' l ' h c  

t r vo  r r n -
t cnn : r s  u r c  no rv  s t ac l<ed  t oge the r  e l cc t r i ca l l y

' "v i th two lengths of  coaxia l  cable.  
' I 'he 

cable
that  connects t l - re 

"A" 
antenna to the h1'b i rc1

mixer is  e lectr ical ly  7+ 'nvavele ngth longe r
than the cable that  at t lches the "  13" : r .ntenna
to  t he  m ixe r .
' fhe 

net  resul t  is  es fo l lows,
(1)  , , \  s ignal  f rom the for .nvrrd d i rect ion

desired stat ion arr ives ut  the 
"A" 

: rn-
tenna 7+ rvavelength or  90 (phasc) de-
grees before i t  arr ivcs zr t  antenna 

"11".

(2)  I  lorvever,  l refore the s ignt l  gets to the
hyb i r d  m i xe r ,  i t  goes  t h rough  a  p i ece
of  coax that  is  c lcctr ical ly  7a wave-
I eng th  l onge r  t h i t n  t he  c l b l e  connec t -
i ng  t he  

" l l "  
an t cnn l  t o  t he  h1 ' b i r d

m i r c r .
( 3 )  Ne t  r esu l t ,  i t  ga i ns  90  dcg rces  by  t he

an t cnna  l oca t i on ,  bu t  i t  l o ses  9o
c l cg rees  i n  t he  cab le ,  so  bo th  an tenn : r s
"A "  

anc l  " l l "  
a re  buc l<  i n  phasc  age in

at  the l - rybird nr ixer .
So  f : r r  t h i s  i s  e  r r e : r n i ng l css  exe rc i se  i n

s1-rcccl ing up ancl  s lorv ing dorvn s ignl l  t runs-
rn  i s s i o  n .

13u t  suppose  r ve  h l ve ,  i n  add i t i on  t o  t hc
des i r cd  s i gna l  t ha t  co l l c s  : r t  t he  f r on t  o f  t he
lntennlrs,  : rn unclesi ret l  s lme ch:rnnel  s ignlL l
(or  ecl jaccnt  chlnne I  s ignel)  that  cor.ncs 1 ' ronr
l l r ( '  r ( ' i l r  ( ) l  t  l l ( '  i l D l ( ' n n : t s .

' l 'he 
forw:rrd c l i rcct ion s ignel  is  in phase rr t

t he  hyb i r d  n t i x c r .  I Ju t  l  s i g r r a l  con r i r - r g  t o  t hc
:Lntcnnas f rorn t l re re l r  has e r l i f fercnt  p:r th
to fo l low. I t  : r r r ives at  " l l "  

1rntenr1l l .  f i rs t  l rncl

i s  pn rn rp t l y  < l u r rpc t l  i n t o  t he  hyb r i d  r n i xe r .

l lorvcvcr,  i t  l r r ives : r t  untennl  " , \ "  7+ rv l l ,e

(o r  9O  t l cg r ccs  i n  phuse )  l : r t c r ,  and  : r l so  h r s

to go through 7+ 'nv l rvc (or  90 c lcgrees nr() re

i n  ph r r se )  o f  c x t r a  c l b l e ,  be fo re  i t  ge t s  t o  t he

hy l i r i d  n r i x c r .
' l ' l - re 

net  rcsul t  is  that  i t  is  l  t lo  c lcgrees r . r r t
oJ pl . tasc ' ,v i th i tsc l f ,  : r r - r t l  i t  phase canccls.
' l ' h c  

t " vo  s i gna l s ,  on  an tenn rs  
" , r \ "  

anc l  
" 11 " ,

f rom the of f - thc-bacl< ur-rc lcs i re<l  st t t ion,  2tre
eque l  bu t  oppos i t e  i n  phese ,  and  t hcv  c l nce l .

. ' l r t t l  t l . t i s  l c , r acs . yo t r  t u i t l . t  t bc  dL : s i r c t l  s l , t -
t . io  t t  s ig t tLt  L 0 r t  l -y .

' t ' h i s  
t c chn ique  has  been  u t i l i z cc l  bv

OA'I 'V systenr hcad encls for  man) '  years i rs
an inexpensive rneans of  rcducing rear-of-
an t cnna  co -ch lnne l  i n t e r f e rence . ' l ' he  app ro -
p r i a t e  da ta  f o r  i nco rpo ra t i ng  t h i s  i n ro  you r
own  sys tem i s  i nc l uded  i n  t h i s  a r t i c l c .  No te
that  i tny type oJ Llntent t t t  systani  can employ
this approacl ' r ,  rvhether thcy be logs,  yagis,
parabol ic  c l ishes or  d ipoles.  Ho'"vever,  a,rc l . . ,

I

I
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I N C R E A S E D  R E A R . O F - A N T E N  N A  R E J E C T I O N

Antenna "A" 
is  in f ront  of  the 

" lJ"  
antennir  by % wavelength in f ree spacc,  o?r

t l . t c  t : l . t t t t t r t c l  vou  w i sh  t o  cance l .  I f  t he  channe l  ( s i gna l )  i s  a  co - channe l  sou rce ,  i t  i s  t he

samc channcl  as you are t rv ing to receivc.  [ f  i t  is  an adjaccnt  channcl  source,  the spac-

i ng i s  t hc  channe l  o f  t he  ac l i acen t  channc l .
An t cnna  

"A "  
i s  usua l l y  moun tcd  t o  t hc  supp< ) r t  mas t  u t i l i z i ng  t he  s tanda rd

boom to nr : rst  brackcts,  in the locat iorr  rccornmender l  b1r 111c antenna nranufacturer .
Antenna " l l "  

has thc boonr to n last  bracl<cts rnoved so th l t  thev are the distarrcc/ i . , r -

u)nrd of  their  normel  mount ing posi t ion that  corrcsponds to the distuncc givcn bclor 'v
f o r  t hc  channc l  y , ou  w i sh  t o  nu l l  ( i . c .  sa rne  channc l  o r  a t l . j a . cen t  channe l ) . ' l ' h i s  p l aces

i lntenna. 
" lJ"  1/o wavcle ngth behini l  2rntcnna 

"A" 
f i r r  thc c lcs i red ( l i r rward di rect ion)

s ign:r l .
' l ' l rc  

c<rrx ia l  s tacl<ing l incs can be ,u iy lc t tgt . l . t ,  except  that  l inc A-7 rr tust .  be V+
wavc le  ng th  l ongc r  c l c c t r i c : r l l y  t han  l i ne  l l - 1 ,  

' l ' he  
e l ec t r i ca l  l eng th  o1 ' a  p i ece  o1 '  co l x i l l

cab l c  ( l { ( l - 59A /L )  o r  I f ( ; - l IA / l . J )  i s  / t r s . s  t han  a  f r cc  space  % wave leng rh .  I , ) l e c t r omag

nc t i c  wavcs  ( f i c l ds )  t r avc l  r no re  s l ow l y  i n  n ra te r i a l  d i e l ec t r i c s  t ha .n  i n  spacc  (o r  e i r ) ,  and
onc  con rp l e t c  360  deg rce  cyc l c  ( a  wavc l cng th )  i s  sho r t c r  w i t h i n  a  d i e l ec t r i c .

' l 'hc 
tablc g ivcn herc is  for  c: rb les r ,v i th a r r : /or :11 \  J t r t : t . r t r  of  . ( r ( r ,  or  I t ( i -59A/U. I )o

no l  L t ss tunc  any  hun l<  o f  59  o r  l  l  t he t  Vou  l 1 r : r y  h : r vc  a rounc l  t hc  shop  i s  au to t l a t i ca l l v
. ( r ( r  vc loci ty  f lc tor  cable.  l f  you gucss wrong, thc extra 7+ wavelength ( l ine A-1

below) rv i l l  be s()n lcth ing other thun a.  1/+ rv i rvelength and your wholc svstenr wi l l
bc of f .

' l 'h is  
systcnr is  : rctual ly  c lcs ignccl  for  sarnc channel  (co-channel)  re ject ion.  I  lorv-

cver,  i t  cdn l )e used (wi th some sacr i f ices) for  rea.r  re jcct ion of  an adj : rccnt  channel  s ig-
nzr l .  I1 '  you can rchicve addi t ional  rcar channcl  re ject ion of  2O db,  whi lc  sacr i f ic ing ap-

proxinra. te ly 3 d l i  of  desircd channel  s ignal ,  i t  may bc worth sonre acld i t ional  desired

signal  loss.
' l 'he 

7a wavc antcnna of fset  spacing ancl  the addi t ional  l ine length of  coaxia l  l inc
"A -1 "  i s  bascc i  upon  a  ce r t a i n  channe l .  I f  you  dcs i r c  ch : rnne l  2 ,  i r nd  wa .n t  t o  knock

dorvn channel  3,  the 7a wave antcnna. of fset  and extra l ine length for  
"A-7" 

sbt tu ld bc

cl . t typt t l  .1.  
' l 'h is  

wi l l  insure maximum cancel lat ion of  3,  whi le degrading the fonvard

signal  on channel  2 by approxir late lv 3 c lb.

Of course wi th sanre channel  (co-channcl)  re ject ion the extra (second) stack nets

you the usual  2.5 db sta.cking gain in t i re forwirrd re jcct ion and there is  no c lcs i red s ig-

na l  l o ss  by  us i ng  t h i s  t echn iquc .

{,lqnryg! l/y

2
3
4
5
6
7

J U N E ,  1 9 7 4

fu'tt, % Wauc Coox % W49e Spqgt:

1 6 . 1 "
15 .6"
1  5 . 1 "
1+.6"
14.2"
1 3 . 8 "

% Wtut: Coax

70.C'
1 0 . 3 , ,

9 . 9 "
9 . 6 "
9 "+"
9 . 1 "

Wttae Obttrnel

8
9

1 0
1 1
l 2
a f ,

5r .7 "  34 .1 "
46.8"  30.9"
42.7"  28.2"
3 7 . 3 "  2 4 . 6 "
2 . 4  7 "  ) )  O "

16 .6 "  11 .o "

l l

t-



tu t t (nn t t  must  be  exL tc t l y  iden t ica l  ( i .e .use
two antennas of the same brand and model)
to maintain phase relat ionships.

- l 'his procedure wil l  rvork best for signals
that are (more or lcss) 1f lO compass degrees
apart ( i .e. one signal north or zero degrees
antl  one signal south or l  Bo degrees) because
the antcnna elements remain l inear rvi th re-
spect to thc wavefronts in this situntion.

I lorvever, i t  can be employed with lcsser
succcss  fo r  s ignu ls  tha t  a re  as  much as  10-1  5
clegrecs off of a l l lo t lcgrec conrpass bcaring
d i f fc ren t ia l  ( i .e . i f  the  head ing  to  thc  des i red
stat ion is c:r l led zero clegrecs ancl the un-
desired signal is from l(r5 to 195 clcgrees
off of th:rt  heading).
I  Io r i zo  r t l  t l  t \  n l  cnr tL r  S l t t rc iug

D E S I R E D  S I G N A L

"A"
E'

' l ' he r  
p r i nc i p l e  cs tab l i shcc l  t h i r t  l n t enn l l s

can  L re  so  l oc l t c t l  as  t ( )  p r l r posc fu l l y  i n t r o -
c lucc f rec-spece phesc c lc la l 's  i r " r  thc arr ival  of
s i gna i  : r t  l n t e  nn i l s  

" ; \ "  
: r nd  

"  
I J " .  1 . 0 ( )1<  now

l l . t  l l  n l ( ) r e  con ln r ( ) n  p ro l l l cn r ,  co - ch : rnnc ]
f rorrr  : r  s() r l rcc nr() rc or  lcss ol ' f  o{ '  the f ront

o f  t he  : r n t cnne  u r r r y ,  bu t  no t  i n  l i ne  r v i t h  t hc
dcs i rc t l  s igna l .

D E S I R E D
S I G N A L

I
l r F  5 l  R E )  S r G N A *

,  I -  
\ /

I

f. ''l

D  a c n n v  E  r c H r
' l ' he  

I <ey  i s  f i nd i ng  a  ho r i zon ta l  d i s t ance
( l l )  be tween  an tennas  

"A "  
anc l  

" l l "  
so  t ha t

the % rv:n,e length (1f i0 c lcgrcc phu.se dclay)
i s  ma in ta i ne< l .  

' l ' he  
d i s t ance  docs  no t  h : r ve  t< r

bc  %  r vavc l cng th ,  i t  can  bc  l ny  n ru l t i p l c  o f
%  wave l cng th  t h l t  g i v cs  us  IUO r l cg rec  phasc
dclay.  Which is  to say i t  nray bc % wave-
l e n g t h ,  1 . 5  w a v e l e n g t h s ,  a n d  s o  o n . ' l h c  r c -
qu i r cc l  nun rbe r  o f  w l vc l eng ths  f o r  1Uo  de -
g r cc  phesc  n ra i n te  n : r ncc  i s  a l r vays  a  nun rbe  r
t ha t  d i v i des  l r 1 '  . 5o  and  g i vcs  : r n  oc l t l  nu rnbc r ;
. 50  d i v i dcd  by  . 5 t )  i s  1 .  On  t he  o the r  h : r n r l
1 .O  (wavc le  ng th )  d i v i dcc l  b1 '  . 5O  i s  2 ,  un  evcn
nun r l r c r  t h r r t  c ( ) nno tes  no t  1uO l r u t  3 ( rO  t l e -
g r cc  phasc  changc .  Anc l  s i ncc  phase  s l a . r t s  a t
O ,  wo r l<s  t l i r ough  t o  36O,  an t l  t hcn  s ta r t s  : r t  o

a g a i n , 0  a n d  1 6 0  a r e  e s s c n l i a l l y  t h e  s : r n r e
nun r l r e r  l n t l  we  h : r ve  r r r c r c l y '  gone  b l c l <  l r t o
pl , rsc : rg:r in.

' l ' h i s  
c r r ch : rnnc l  nu l l i ng  o r  ph l . s i ng  p r ( ) cess

\ V o r l l s  1 ' 1  1 - ' 1 l r '  I i l < c  , ' t t r  r ( ' : r r ' r ( ' i ( ' \ ' l i o t t  : t s l t ' t i l .
c xccp t  t ha t  ou r  p l - r : r se  c l e l : r y  i s  u l l  i n  f r ee
space .  We  t l o  no t  depen r l  upon  r r l d i t i ona )
phuse <le l : ry in u length of  co:rx.

Onc of  the nrorc cor"nnrolr  r r is takcs rv i th
th is ty1-rc of  svster-n is  whcn soure ()ne t r ies to
go  t l t o r (  t l . t L t n  ITDo  L tn / ( nn ] t s  zu l r / r ' ( i . c .  h t t r i -
zontal  two steck l r ray) .

I f  t hc  spac ing  a l ong  t he  ho r i zon tu l  ux i s  i s

co r r cc t ,  : r nc l  t hc  two  an tenn rs  a r c  con rb i ncd
'"v i t l ' r  i t lent ical  lengths of  corx ia l  cable to a

hybr i t l  nr ixer ,  everyth ing works out  f inc.

I3ut ,  i f  four antennas are placed s i t le by '
s i c i e ,  t he  p rob lem bccon res  morc  con rp l i -
cated.

' l 'he 
antennas are some physical  c l is tance

apart ,  determinecl  by the f rcc space c l is tance
requ i r ed  f o r  t he  (1 )  ang le  o f  a r r i v l l  o f  t he
unclesi red s igr-ra l ,  end (2)  the opcr: r t ing f re-
quency  ( r vave leng th )  o f  t he  s i gna l .

' l 'he 
actui r l  d istance is  f ixe<l  bv forn ' ru la,

as is  thc 1130 degree delay in the path length
betrveen Llny tTDo cor lb ined ante nnas.

i/ ^"!;3fii5'?,
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Drncnnrv SE!!!
ln  th is c l iagntrn,  thc c lesi rcd s ignal  : r r r ives

lut  i rntennlr  " , ' \ "  
lnd r tnte nna "  

lJ"  at  the
s ln re  po in t  i n  t i n t e .  O r ,  i t  i s  i n  p l t ase  u t  b< t t h
: Inten nts.

I I o$ /eve r ,  t he  un< les i r cd  s i gna l  a r r i ves  l t
2 rn tenna  " ; \ "  1U0  dcg rees  ( i n  phase ,  o r  %
r v r v e l t ' n g t  h )  l l r t r ' r  t l r , r n  i t : r r r i v c s  a t  t n t c n n i t
" 11 " .  

l t  i s  t he re fo re  ou t  o f  phase  benveen
"A"  

and  
" l l "  

end  i t  r v i l l  se l f  cance l ,  a r  t he
hybird mixcr .

1 2 CATJ fo r



Because we uti l ize horizontal spacing be-
tween bays to obtain the necessary free-
space deldy to achieve a 180 degree pba.se
lag (znd therefore cancellat ion) system en-
gineers may erroneously assume that when
they need more gain, four in a l ine is going
to be better than two.

DESI  RED S I G N A L

N O N - D E S I  R E D
S I  G  N A t

l ' v"4 "  "3 "  "2 "  "1 "
T60; 160"10" 1BO"

f i -H-  ) t< H + -H I

Draerav  Nr ruE-

l , 'our in a l inc, spircccl so that there is 1Bo
degree phlse clelay fronr : lntenna to antenna
might look l i l<e this'  I i rom zrntenna 1 to a.n-
tenna 2 we have 1BO degrccs of clclay. I i rom
antenna. 2 to antennr 3 wc huve another 

. l  
lJo

dcgree phase delay. Ancl fronr antcnna 3 to
4, I  UO clcgrccs.

13ut you l lso hlvc l  r-rurnbcr of other
col.nbinations of clelay. I ior exirmple, fron-r
an tenna.  1  t ( ) : ln tenna 3  you h : rve  36O de-
grces  o f  de lay ,  wh ich  is  a  contp le te  ph lse
cyc le .  And ru thcr  than cancc l ,  l rn te  nnus  

' l

and 3 at ld. ' l 'he sa.nre appl ies to thc 36O t lc-
grec relut ior-rship befivccn antcnna.s 2 a.nd ,1.

DE-S ]RE t ) S i G N A L

/NON-  DESIRED

/ ,  
S T G N A L

/

So actual ly our nul l ,  achieved with two
dntennas, is about as much nul l  as we can ex-
pect to achieve in real perlorntartce. I lut i f
two bays (of any antenna) Ltre not sul l ic ient

lorwdrd gain fctr our problem channel, how
do you go about stacking antennas?

" 3 "  " 2 "

RIGHT-WILL THEORETICALLY PHASE CANCEL

Dracnnu TwEuve

You caa stack four ( lntennas) wide,  but
i t  gets very t r icky.

I {enrembcr that  thc l . tor izor t ta l  sprrc i r tg
bctween two antenna.s,  b lsccl  upon 2r formu-
l a  t ha t  cs tab l i shcs  d i s t ancc  " l  

I "  as  t he
amount require d t ( )  crea. te a 1f3O clegree
phnsc leg,  is  the cr i ter ia for  nul l ing.

' l 'hercfore 
antennas can be stacked in a

Dcrt . i .Lt l  L:onl ' igurat ion and combinecl  in a vcr-
t ical  array,  wi thout  upset t ing the phasc re-

l a t i onsh ip .

K-H-l
a l

RIGHT-WILL CANCEL

DrncRnu THtnreer't

F-H-j l

RIGHT-WILL CANCEL

Dracnnu FounrrEru

"4"

1 8  0 "

3 " _
760"/O"

"  2 "
1  8 0 "

i< !;At'l t
i ')

q  l o o s
I

' : t  
_

oo"'l
t

l -  r o ^ " . - .
A N C E  S  - F'k

, r  l oos

Drncnav Taru

I f  a four stack arraf is thc size arrty re-
quircd for adequate foirvarcl gain on t lre d"-
sired stzrt ion, an array t '"vo high bv nvo wide
accomplishes the otr ject ivc. ' Ihe two sers of
vert ical antennas arc each combined as sets
o f  nvo ,  wh i le  the  hor izon ta l  separa t ion  be-
tween the two sets of t '"vo b:ry vert ical arrays
is  the  d is tance " l l "  requ i red  fo r  phase de lay
(1{30  degrees) .

I f  an eight bay array is t l .re grin-size re-
quired, the eight bays are broken down into

tw() sets of vert ical ly stacked four bay

WRONG - WILL

t

NOT PHASE CANCEL

Drne nau Elgveru
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arrays; thc distance "H" is st i l l  the distance

re quired to obtain t l-re required phase delay.

t<-H-+l

RIGHT- WILL CANCEL
Stl rc l< ing arra l .s  wic le r  than tw()  2rntcnnirs

l r o r i zon t l l l y  i s  t r i c l <1 ' ,  c vcn  whcn  p rec i se  co -
channc l  c l i n r i na t i on  i s  no t  t he  ob j cc t i ve .
' l ' h i s  

i s  es1 - r cc i u l l y  t r ue  o f ' y l g i  l n t cnn : r s ,
whic l r  tcnd to h i lvc r -na.n1,  r r inor lobes in thc
l r o r i zon ta f  p l anc .  And  t hcs t ' - . r t i t t o r  l obcs
|  (n( l  to , rdLl  t  nd ct  t t t :c l  r t t tdo nt ly ,  npl . r t
f l o r r r  I  l r t '  : r t l t l i t  i r t  t ' l ' t t  t  l s  )  o u  : r r t  : r l l ( ' n l l ) l  i n l l
t o  ach i cve  on  t he  t / / r r i i i  l ( ) bcs .  ( l onsequen t l y '

vagi  arrays l rore thrn t rvo rv ic lc tend to hzrvc
p r t t em  c l i s con t i nu i t i e s  t ha t  r na ) '  be  d i f f i cu l t
(or  inr l - rossib lc)  to prccl ic t  in aclvance . (  ' '  )

k_H__ _ l

RIGHT- WILL THEORECTICALLY CANCEL

Drncnau SrxreEru

( i :  Stacl<ing of yagis and logs for gain and
pattern shaping wil l  be the subject of a later
CATJ feature.)

1 4

z3o

Dggyec r2l Nyllj1tg Cary9ellqlytry

How ntany db can you reject an undesired
signal ut i l iz ing the rwo techniques outl ined
here?

'.1'he 
dif ference between theoretical and

practical is often great. On "paper", you can
gct completc cancellat ion of a undesired sig-
n i r l .  In  p rac t icc ,  you  ma\ /  ge t  10-15-20 d t r
morc than you would achieve with a single
: lntenna or stacked array that is o,/ ly con-
cernecl rvi th maximutn forwtrd gtr in.

' l 'hc 
problem in prLrct: ic(.  is mainly that of

(  1 )  inaccurac ies  in  the  ins t i r l la t ion ,  anc l  (2 )
pnrpaga.t ion abnormali t ies bet\ve cn the trans-
n r i t l t r : r n t l  t l r e  r c c e i v i n g  s i t c -

Propirgirt ion airnornta. l i t ics are beyond
)'()ur control.  Most tcxtbooks assurnc the sig-
n:r l  path is a straight l inc fronr the tr lrns-
r.rr i t ter to thc rcceiving sitc. Within t l tc aislal
hor izon  area ,  th is  n ra1 ,  bc  t rue .  Wi th in  thc
rLtdio horir.<tn region (r,vhere signal dif fract ion
ta . l<cs  p l l cc  in  t l t c  lower  a tmosphere  )  th is  i s
less truc. In thc sca.ttcr rcgion, t l -r is is seldorn
t ruc .

I i :rr  r :rcl io-horizon rcgion signals ancl scut-
te r  rcg ion  (any th ing  beyond the  regu la r
( in rde  lJ  contours )  s ign : r l s  rc rch  the  rcce  iv ing
antcnn:r over l l ()rc thln a single path. Sig-
nl ls thet lnay penctntte sevcrl l  thousand feet
in to  the  a tn rospherc  a long thc  pa th  a rc  re -
turned to the rccciving zrntcnna after bcing
"bcnt "  in  thc  a tn rosp l re rc  anc l  rcd i rec te r l
bacl< to e :rrrh.

O<rnsequcnt ly ,  the  i r t l to tu t r l  7 r I r rsc  o f  thc
urruc.l :ro t t  I  i tscl. /  is cottstdnt: ly cl . tLtt tgirtg, trnt l
constuntly going in uncl out of ph:rse along
i l s  o w n  l r : t j c ( ' l ( ) r )  : r t : i l r )  s l l l i 0 n : t 1 y  p 1 v l 1 1 1
(such as  the  an tenn l  loca t ion) .

You can recognize this in/ctut of ;r l-rase
on the cl istant co-chlnncl source signal
when i t  secms to  " f lash"  up  many db  ( in
intcrfcrence level) and then disappe:rr as
quickl,v as i t  appearcd. Many a CA'I 'V tcch
has cl in-rbed a tower looking for a loose f i t-
t ing on an antennrl,  phasing l ine, or mixer
rvhen th is  happcns .  And he  comes bac l<
down twice as mysti f ied bcciruse while thc
undesired co-channcl seems to be "f lashing"

the desired signal lcvel seems norrnal"
Flven lvi th thcse problems, proper antcn-

na system design for co-channel reject ion ( i f
not el imination) is worthwhile. ' I -en db of
addit ional reject ion is not to be winked at,
and 2o db is a worthrvhi le goal in anyone's
book .

CATJ fo r



N U L L I N G  N O N - R E A R  C C I  S O U R C E S

Plot the direct bearing to the desired stet ion transmitter, preferably drawing a
straight edge l ine frorn your receiving location to the transmitter location. Plot the di-
rect bearing from your receiving location to the undesired transmitter source. Use a
compass and measure (or calculate) t l -re rngular dif ference betrveen the two headings.
l f  one heading is 10 degrees true (fron'r north) and the second is 40 degrees true, the
angular cl i f ference is 30 degrees.

Clo to' l 'able Onebekrrv ancl f ind the distancc in inches for one free space wave-
length on thc cl-rannel. ( lo to the chart below and f ind the antenna spacing ( l l )  for
maxinrurn nul l ing (car-rcel l :r t ion) for the angular dif ference prcviously computed.

I,ot '  t :x,rt t tpl t

(1) Angular dif ference is 25 dcgrccs, between beam hezrdings for thc clesired sta-
t ion signal ancl the undesirecl stat ion signal.

(2 ) ' l ' hc  channc l  i s  13 ; ' l ' a t r leOnesh6ws the  f ree  sp lce  wave lcngth  to  be  ( r5 .2  inchcs
(3) ' l ' l re  char t  L rekr rv  shorvs  25  c lcgree  angu l l r  d i f fe rcnce requ i res  1 .22  wave length

hor izon ta l  scparu t ion  (d is tancc  I  I )  fo r  cance l la t ion .
(4 )  I ) i s tencc  I I  thc rc fo re  ec lua ls  ( r5 .2  inchcs  x  7 .22 ,or  79 .54  inchcs  hor iz .on ta l

spac ing .
Note that on thc chnrt that engular dif ference spacings rcpcat in !0 clegrec incrc-

nrcn ts ,  and tha t  therc  i s  an  abru l - r t  b rcak  a t  40  (140,  220,32O)  t legrees  to  compenst te
fo r  very  c losc  sprced (o r  very  long spaced)  d is tances .

( - - ^ta.ta L,a ,tt ,,t.tt ra t .ta .ta ..a .ta .,a .ta.ta .ta.ta .ta.ta,ta t t ,ta.t/ .ta.t a ^a ^ta ̂ J ^t/ ^J1

i NOTICE TO CATJ READERS
i  

(  I  /  /  Ovcr  7 ,5OO coPies  o f  th is  i ssue o f  OA' I ' J  the  ( lommuni ty  Antenn: r

i  
l ' c l cv is ion ,  Journa l  havc  bccn p laced in to  c i rcu la t ion .  You hzrvc  onc  in

i  l r  t u r  h : t  n d s .

) t  , l  I7 ' l  ,r  i61rrr.1u." al l  n-rembers of thc ( lA' l 'V and MA'I-V systems industry to

I thc bcncfi ts of ()A' l ' .1 ,  we are scnding out thousan ds <', f  santlr l .a copit is <'t f
\  c n  l ' l  r h i s  n r ( ) n l h .
\
\  ( )X7. /  I s  pub l i shcd by  the  Oommuni ty  Antenna ' l ' e lev is ion  Assoc ia r ion .
\ non-profi t  tra. le , tss,reiat ion of people ar-rd companies rvho own ancl
\ .)pcrate community (and masterj  "ni.nn" ,y.t .- . .
\
\  t . ' ' ' t ' lL Wil l ,  eventual ly (and soon) be circulated only by mail  to prt i t l  st.rbsL:r ib
\ cr.s. ' l 'hat is, sample copies now being circulated to introduce CA'I 'J t<r
\ system owners and technicia.ns wil l  start being phased out in favor of
\  paid circulat ion next month, with t l-re July issue.
\
\  ( l /7 /  

' i 'his n'rav be your f irst (and /a.sr) FRE,E sample copy of CA'I 'J. I f  you
\ l ike what CA'I 'J says and how it  says i t ,  the smartest thing you can do
\ is to t .urn nou to the subscript ion application card between pages B and
\  9  o r  4O and 41 ,  and send tha t  fo rm to  CATJ today . ' l ' ha t  i s  the  ONI -Y
\ rvay CAfJ can be guaranteed to be in your mailbox next month.
\
\  Complete either subscript ion application card or, i f  both cards are gone, send
\  $10.O0 fo r  a  Sys tem subscr ip t ion  or  $7 .00  fo r  a  Techn ic ian 's  subscr ip t ion  to

1 CA'I 'J today.

\
> a a t ..a..t .? .a ,a , .t .t .t .t .t t t t a t t t t.t t .a .a .t .t t ^ta ̂ a ^ta -t -a .a \

\
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ANGLE BETWEEN WANTED AND UNWANTED SIGNALS IN DEGREES

' l hb l c  
O t t t
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2
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7
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v
t o
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I ) J . J
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( r  /  . >

l t >  . 2

6 3 . 1 "
6 1  . 2 "
5 9 . 3 "
)  / . o
)  ) . v

' t 'he small  (but growing) CA'fJ staff  has concentrated to date on putt ing together an

effcct ive, , ,v6rthwhile publ icat ion. Our efforts to get advert ising support have been minimal;

we do ngt as yet even ir"u. ",- ,  advert ising sales person. With advert ising support CA1'J wil l  .be
able to devote more pages per month to worthwhile technical features. Yot.r cdn help. Point

out CA'I 'J ro your eq., iprn.:nt suppliers. 
' l 'hank those who do supPOrt UA'I 'J '  Ask those wh<r

do not to consider i t .  CA'I 'J is your kind of magazine!

NO'l '1,. :  Onc wavelcngth in spacc has becn computed based upon visual carr ier fre-

qucncy, not ccnter f ieqr.rencv of cl-rannel. 
' l ' l -r is is to compensate for the video

carricr beat that produces offset patterns on the screen.

T H A N K  T H O S E  W H O  D O  .  .  .  Q U I Z  T H O S E  W H O  D O  N O T
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Serv ic ing

I
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CHANNEL COMMANDER

Before  Jer rc l ld  in t roduced the  Channe l
Commander  I ,  the  CATV indus t ry  p rocessed
head end o f f - the-a i r  s igna ls  v ia  e i ther  ( l )  on
channe l  s t r ip  ampl i f ie rs ,  o r  (2 )  demod and
remod un i ts .

The Channe l  Commander  I  b rought  a  new
s igna l  p rocess ing  op t ion  to  CATV sys tem
operators : lrc t n t tl v n a s i,q n o I p n t c c.s.s i n,q .

Het rodyne s igna l  p rocess ing  is  as  o ld  as  the
f i rs t  in t roduc t ion  o f  the  super -he t  c i rcu i t  in
rad io  rece ivers l  c i rca  1930.

Bas ica l l y  i t  works  in  th is  manner :
(  I )  An  RF ( rad io  f requency)  s igna l  i s  fed  in to

the  rece iver  un i t ,  where  i t  i s  ampl i f ied
(boos ted)  a t  i t s  incoming t i cqucncy .

(2 )  The incoming RF s igna l  i s  f requency
convefted to ir  /or l t ,r  stanclardized fre-
quency cal led an lF ( intermecliate f ie-
quency) .  Th is  convers ion  o f  the  incoming
frequency takes place in a stage cal led a
nrr,rcr; where the incoming signal (f ie-

quency) is trr i-rcd with another internal ly
generated signal (f iequency) and after the
two f requenc ies  "mix"  the  sum (ar i thme-
t ic) or dif ference of the two frequencies is
the  I  F .
The lF ( intermediate frequency) is pro-
cessed th rough ga in  (ampl i f ie r )  s tages
where the signal is f 'urther boosted. and
automat ic  ga in  cont ro l  (AGC)  is  app l ied
to the signal to el iminate or control f i rcl ing
and f lutter.
Separate I F ampl, i f icat ion, AGC. ancl f  i l -
te r ing  take  p lace  on  the  v isua l  (p ic tu re)
and aura l  (sounc l )  por t ions  o f thc  s igna l .
This is clone by separating the visual por-
t ion  o f the  TV channe l  and the  aura l  por -
t ion in a f i l ter ing network, and thereafier
treating each port ion separately.
' l ' he  

lF  p rocessed s igna ls  (v isua l  and
aural) are then re-combined into zr com-
posite signal and fed into a second nrr-rt ,r

tr, ' ,r,,,tSrt
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stage which mixes them back lr2 in fre-
quency from the lF to either the original
RF input  channe l .  o r  some o ther  channe l
selected by the system operator.

There are of course a few options to the
bas ic  package.  One is  a  c i rcu i t  tha t  k i l l s  (shu ts
off) the output signal when the input signal
e i ther  fades  ou t  o r  leaves  the  a i r .  Th is  p re-
vcnts the noise of the Commiinder ( i ind any
pre-amp before i t)  from appearing on the sys-
tem in  the  absence o f  rea l  s igna l .

Another is L\ . t tundh)'  curr icr which. in the
absencc  o f  an  input  s igna l ,  sw i tches  on  the
v isua l  car r ie l  f ieqLrency  o f the  ou tpu t  channe l
o f  the  Commander .  

' l he  
purpose o f  th is  i s  to

insu le  tha t  the  CATV p lan t  a lways  has  "car -

r ie rs "  on  the  p lan t ,  regard less  o f  whether  s ta -
t ions  are  be ing  rece ived or  no t .  Th is  in  tu rn
le la tes  to  CATV p lan t  AGC sys tenrs  wh ich
" s c n s c "  t h e  p l e s e n c e  o f  c a r r i e r s  o n  t h e
CA-f V plant. and use thcse cirrr iels as a rcf 'er-
ence l i r r  AGC o f  the  CIATV t runk  anc l  d is -
t r ibu t ion  ( l ine)  ampl i f ie rs .

-I-hc 
Channel Commande r I  was the f irst of

i t s  k ind ,  a l though i t  has  bcen subsequent ly
fol lowcd to thc market place by many com-
pet i t i ve  un i ts .  And the  (  ommander  I  has  a lso
bct:n superceclcd by the Channel Commande r
l l ,  a  so l id  s ta te  un i t  o f  more  reccnt  dcs ign .

The tac t  tha t  the  ( lommander  I  i s  a  tube
type of unit  brings us to the nced fol this
scrvicing art iclc. Any tubc unit requires occit-
s iona l  a t ten t ion ,  i ind  whe n  tubes  ge t  changed
(routincly or duc to fai lure in service) some
lc l r l ignmcnt  i s  rcq t r i red .

Because the  un i t  i s  fa i r l y  complex .  sys tem
tcchs charged with keeping thcm in shape
often "freezc" at the thought of digging into
the  un i t .  We hope to  show you tha t  i f  you

A I i.q tt trtt' ttt P rttt c d urc.s

Certa in p ieccs of  test  equipmcnt are re-
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FOR

CHlt.ruet Cout'unoen Mooulan Funcrrols

IF OUTPUTS

ON-CHANNELqolyq tslo! _.( 9 e etz_iq ctl-2l _ _ _ _.j

Froune Two

qu i red .  A l ignment  ( (nno[  be  done by  s imp ly
watching a f ield strength meter ancl TV set
connectec l  across  the  ou tpu t  o f the  un i t .  The
min imLrm recommendcd tcs t  cqu ipmcnt  i s
g iven scpara tc ly  here .

The unit al igned by CATJ in prcparation f irr
this rcport w:ts "borrowed" from a ( 'A' l-V
sys tem here  in  the  Midwest .  The un i t  was  in
scrvice. but the users were < crtuirt  the al ign-
ment  was up  to  p i i r .  We found o thcrw isc ,  w i th

scr ious  co lo r  and sound prob lems.  as  we sha l l
show you.

See F igure  3  here .  Set  up  your  tes t  ec lu ip -
ment  and the  ( 'ommander  I  as  shown.

( I  )  Set the power switch on f iont pane I to orr
and :r l low ,5 minutes f irr  warm-up.

(2 )  Set  AFC ON swi tch  to  the  o f f  (down)
pos i t ion ;  se t  CAIN SELEC- f  sw i tch  to  MAN
pos i t ion .

( 3 )  T u n e  s w e e p  g e n e r a t o r  t o  t h e  m i d -

H I -  L O
SEPERATOR

tF ! ; ;
(/)

u

tr
o

L

E
lrl
z.
f
F

SWEEP
GEN. I\|<R

I
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' r

t i 'equency of the input channel; set swccp t irr
sweep w id th  o f  a t  l cas t  20  MHz ( to  ma in ta in
l inear  sweep) .  Sc t  markcr  genera tor  (WR-99

or  cqu iv i l cn t )  w i th  markers  on  thc  dcs i rcd
channc l  v isua l  and aura l  car r ie rs .

(4) Obscrve thc scope scrccn display for
f la tncss  i rnd  bandpass ;  ad . ius t  ( '12  and C l3  (on

thc  tuner  modu lc )  t i r r  f la t  d isp lay  (+ / -  0 .5  db)
with video and sound carr ier markers at the
Iop  UIu t )  por t ion  o f  the  d isp lay .

(5  )  l f  thc  Commandcr  I  i s  to  bc  used on ly  on
a s ing le  inp t t t  <  hunnc l .  the  tunercan be  pcaked
wi th  much improved s ing le  channe l  rcsponse
than i f  you attcmpt to ct lmprttmise thc tuner
ad jus tment  fo r  a l l  l2  channc ls  o f  opera t ion .

(6) Open up the botlonr of the tuncr mtldule.
Not ice  tha t  each channe l  has  an  ind iv idua l
str ip on the tune r. There are four coi l  windings
on each s t r ip .

The f irst winding (towards the re ar of thc
tuner module ) is the R F input coi l .  The second
and third coi ls are thc inter-stage tuning coi ls
and the fourth (closest to the front ofthe mod-
u le )  i s  the  loca l  osc i l la to r  c t t i l .

(7 )  By  ad jus t ing  C 12 .  C l3  and C l6  ( loca ted

at  the  back  o f the  tuner ) ,  and us ing  a  p las t i c
tuning tool moving the windings on the two
inter-stage coi ls, you can optimize the re-
sponse of the tuner on the single channel.
Spread the two inter-stage coi ls, and push
them c loser  together  wh i le  observ ing  the
sweep display on the scope. You shcluld be
able to achieve an in channel f latness of +/-
0.2-5 db and a vastly improved input match
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(14-16 db is good after this optimizing proce-

dure).
(8) I f  after some tuning and attempts to get a

f lat response you are not satisf ied with the
results, try physical ly swapping the plug in

channel str ip on the tuner with one of the two
adjacent channel tuner str ips. ( i .e. I f  you are
working on channel 8, swap with the channel 7
or  9  four  co i l  s t r iP  in  the  tuner . )

(9) In some cases the local osci l lator wi l l  not
ad jus t  p roper ly  ( f ine  tun ing  cont ro l ) '  The
answer is to work with spacing on the fourth
coi l  (nearest front of tuner) in the same man-
ner described above.

(10)  F ina l l y ,  when you have the  tuner  look-

ing l ike you want i t ,  coat the four coi ls with

Q-dope or clei ir  f inger nai l  pol ish to f ix the coi l

w ind ings  in  p lace  ( thereby  reduc ing  tuner
al ignment dri f t  in f i rr ther t lperation).

Al ignmcnt-Vit leo I F
( l )  Wi th  the  un i t  tu rned o f f ,  se t  up  the

al ignment procedure shown in l t igure 3.
(2 )  P lace  tube j ig  ( ' ' )ove  r  tube V304 (6DC6)

in  v ideo IF  modu le .
(3 )  Connect  a  6  db  in - l ine  pad to  J303 and

tcrminate J304 with a 75 ohm terminating f i t-

t ing .  Connect  swccp s igna l  to  the  f i t t ing  on  the

tube j ig .  Connect  inpu t  to  h i - lo  sp l i t te r  to  the  6

db pad.
(4) With n() pox'(r uppl icd to the Comman-

dcr I  ad-iust L3 l7 and Ll l t t  fbr maximum flat-

ness  be tween 4 l  and 47  MHz.
(-5 ) Now turn on thc unit and al low 5 minute

warm up t imc.
(6) Movc the tube j ig from V304 to V303

(6C86) .  Set  GAIN SEI -ECIT swi tch  to  MAN
pos i t ion  and se t  MAN ga in  c t ln t ro l to  the  max-
imum counterc lockwise  pos i t ion  (min imum) '

(7) Ad.iust T304 and R3 l6 for maximum at-

tenuation at 4l .25 M Hz (this is sound trapping
i n  v i d e o  I F ) .

(8) Adjust L3 12, L3 l-5 and L3 l6 for the re-
sponse curve  shown in  D iagram I '

L 3 I ?
L S a b

aJ t___r_

4 r . 2 5

R E S P O N S E  C U R V E

4 7 . 2 5

(L312 ,315  AND 516  ADJUSTMENT)
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(9 )  Connect  VTVM to  tes t  po in t  TP30 l  and
adjust the MANual gain control for a reading
of  -3 .0  vo l ts .

(10)  Trans fer  thc  tube. l ig  f rom V303 to
V302 (6C 86) .  Ad. ius t  T303 fc r r  max imum
trapp ing  (a t tenuat ion)  a I  47 .25  MHz.  Bc  s r t rc
this trup is rtrr l l rc ( ()t ' t ' ( ' (  l  tntppirtg Jrcqrtut<t '
bcforc moving on.

Al i grf r, gl! l-9,"I'r,"tr! n:g! r.:.i

(  i )  Su ,ec i r  ( i c r rc r : r to r  l v i t l t  f la t r ress  + / -

o . 2 5  t l l r  r v i t l r i n  t l t c  l l l i  r x n g c  o f  t h c  t l c s i r c c l

c l t r n r r c l

(  2 \  ( ) s c i l l i s c o p e  l ( l c ( l r r r t c  f o r  ( l c r c c r c ( l

s \ \ , ce l )  ( l i s l ) l r )s  l r r t l  rv i t l r  r  c r l i l r r l t c r l

v c r t i t r l  r r r r P l i f i c r

(  - l  )  | ) ( ' t ( . c t ( ) r  75  ohnt ,  u ' i t l r  goor l  f la t -

n e s s  r r r r t l  r r r r t c h  i n  t l r e  - 1 1 - . t r 7  r \ 1 l l z  l l r

rcg io r r

(  + )  l ' u , o  s u , i t c l r r l r l c  p r t l  t r . p c  l t t c r r u a l o r s

r v i t l r  a  n r i r r i r n u r r t  o f  l  r l l r  s t c l ) s  r l ) ( l  f ) o
, l l r  : l t  l ( . l t t r : t t  i r ) i l  r  : r P ; 1 1 . i 1 1

(  5 )  \ / ' l  V N l  * ' i t l r  I t i g l r  i t n p c t h r r c c  i n l r r r r

o r  r l u r l i r y  l ; l , l  l ' l r i g l r  i r r l r r r t  i r n p c r h r r c c

V ( ) N l

(  6 )  l r i e l r l  S t r c n g t l t  r \ l e t e r  ( c o v c r i n g  i n p u t

r n ( l  ( ) u t l ) u t  c h r r r r r c l s )
(  7 )  i \ la r l i c r  (  i< . r rc l r to r  rv i t l r  l l ta r l i c rs  l r t

. 1 9 . 7 5  N { l l t ,  4 1 . 2 5  N { l l z ,  . l l . ( r  N { t t z ,

+ 5 . 7 5 , \ l l l t ,  1 ( t . 5  N l l t z  r n r l  - 1 7 . 2 5

N l l l z  ( * )

(  t t )  N l r r l i c r  g c r r t . l r t o r ,  v r r i r l r l c  t v p c ' s u c l r

as  \ \ ' l { -91)A l r i .  l { ( lA

(  9 )  I I i - l o r v  f i l t c r  ( s c l ) r r a t o r )
(  I { } )  r '  . l l ,  i l r - l i r r t .  P : r r .
( l l )  l . o r v  c r p r r c i r \ '  p r o l r c  ( 1 O : 1  i l i v i c l c r

r v p c )

(  I  2 )  7 5  o h r r r  t c n l l i n i l t ( ) r

( 1 . 1 )  . l i g  S h i c l t l  ( . l c r r o l t l  r \ t o t l c l  A . l - l ( X r * * )
(  I  + )  l {  l r  l } r i r lgc
( 1 5 )  - . 1 . 5  r , o l t  b i a s  s u p p l y

( *  ' l ' l r c  ( lA ' l ' - J  lO pos i t io r r  n t i r r l i c r  gc l tc r l r t ( ) r

t l cscr ibc r l  in  t l t c  r \ la r -  ( lA ' l  . l  i s  1 r ( l c ( lu : r re  fo r

th is  p r r rposc .  r \ l l  o f  t l re  n rar l ie rs  re t lu i rcc l

l re  av l i la l r le  f ron t  OA' l ' .1  I i i t s ,  inc l t rc l ing  t l t c

4 1 . 6  a n d  4 ( r . 5 , \ l l l z  r v l r i c h  u ' c r c  n ( ) 1  m c n -

t ioncc l  in  the  N lav  issuc  ar t i c lc . )
( * *  A t  p rcss  t i rnc  Jcr ro l i l  hac l  on lv  a  hanc l -

fu l  o l  t l r csc  spcc ia l  tu l l c - j ig  a l ignrncnt  c lc -

v iccs  in  s toc l< .  I f  a f tc r  c l rec l< ing  rv i t l r  Jer ro l t l
v ( )u  cannot  loca tc  th is  rec lu i rc i l  un i t ,  ( lA ' l ' J

car r  poss ib ly  locn tc  sontc  on  a  cus ton t  l ras is

fo r  you  a t  $ - lO. (X)  cach.  Wr i tc  CA ' I ' J  K i ts ,

4 2 0 9  N W  2 3 r d .  O k l a h o m a  C i t y ,  O k .  7 3 1 0 7

rcquest ing  da ta  on  the  O<xnntan t le r  I  tu t )c
j ig . )

J U N E ,  I 9 7 4

4 6 . 5 J

4 1 2 5  4 7  2 5

R E S P O N S E  C U R V E
( L 5 O 8  A N D  3 1 1  A D J U S T M E N T )

D r n c R a v  T w o

( |  |  )  Ad.iust L30tl  and l-3 I  I  for the rcsponse
curvc  shown in  D iagram 2 ;  recheck  the  ad-
. iustmcnt of 

-1303 
frrr maximum trapping of

47  .25  MHz and i f  you  must  touch up  th is  ad-
. justmcnt. go back again and adjust I-30t1 and
[ -3  |  I  work ing  towards  the  re  sponse curve  in
D iagram 2 .  Remove the  tube- . j ig  when com-
p lc ted .

(  l2  ) ( lonncc t  swe ep input  to  I  F  IN tc rmina l
J30f  .  Ad jus t  (  306 fo r  n tax imum ( t t t (nu( t t i ( ) t t
a t  3 9 . 7 - 5  M  H z  a n d  ( ' 3 0 t {  f o r  m a x i m u m
tult<'rt tr t t t i t t t t  at 47.2-5 MHz.

(  l3  )  
' th is  

a l ignmcnt  s tcp  invo lvcs  cons ider -
ablc back-and-f irrth playing bctwccn numer-
ous  ad . jus tments

41.6
-45175 16s----f----T

L / 4 d b
M A X

L 311

\
47.25 47.25
T 3 0 1  c 3 0 8

R E S P O N S E  C U R V E
( T 3 O 1  A N D  3 O 2  A N D  L S O T A D J U S T M E N T )

D r n o n a u  T H n E g

Scc D iagram 3 .  Ad jusr  ' f30  
1 ,  T302 and

L307 for the response f latness and trapping
shown in  D iagram 3 .

If  you are not able to achieve the rcsponse
curve  shown in  D iagram 3 .  i t  may bc  neccs-
sary to rcutl . just other adjustments. NOTL,:
Do no t  ad jus t  L30 l  ,  L302.  L303 in  the  I  F  input
s tage or  L3  17 .  L3  l8  o r  L320 in  the  ou tpu t
s tage i f  touch up  is  requ i red .

You may have to  work  on  L308.  L3  I  l .
L3  I2 .  L3  15 .  L3  l6  as  we l l  as  C306 and C308.

Th is  comple tes  a l ignment  o f  the  v ideo IF
module.
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Alisnment-Audio I F
( I  )  The Commander I  is to be turnecl on and

uarmed up.  ( 'onnec t  a  s tep  a t tenuator  to  the
l F  l N  t e r m i n a l  J 3 0 1 .  C o n n e c t  a  m a r k e r
generator with 4l .25 MHz and 45.75 MHz
capabil i ty to the step attenuator.

(2) Connect a f ield strength meter to one of
the RF OUT f i t t ings on the rear apron.

( 3 )  T u r n  S O U N D  L E V E L  c o n t r o l  t o
mu.rimum cloL'kt ise .

(4) Tune the FSM for maximum indication
of sound carr ier level on the Clommander out-
pu t  channe l .  Keep the  input  to  J30 I  down to  a
leve l  where  l im i t ing  ( ' k )  does  no t  occur '

(5) Adjust T203 and T204 for muximurn
()utput lcv' t ' !  on the aural carr ier irequency.
Thcn tu rn  the  SO UN D LEVI IL  cont ro l  max-
imum t ot l t lcr Llockn' ist '  and adjust T304 and
R3 16 on Ihe vidto I F AGC ttutt lulc for max-
imum at tenuat ion  o f  the  sound car r ie r .

(6) Connect a V'f  V M to te st point T P20 I on
the stt t tnt l  IF A FC mrxlulc and adjust t-20 I for
nruxintutrt  na.quti ' , ' t '  voltage. Thcn back up the
ad.justment of l-201 one half t trrn c()unter-
c lockwise  and leave i t  there .

(7) Disconnect VTVM from TP20l; con-
nect a low capacity probe in i ts place; connect
the opposite end ofthe probe via a detector to
an osci l loscope.

(8 )  Inser t  sweep genera tor  be tween the
marker generator and the step attenuator (see
Figure 4)and set the sweep range to cover 40.5
MHz to 42 MHz.

RESPONSE CURVE
( C ? ? t  A N D  T 2 O 2  A D J U S T M E N T )

D r a o R n u  F o u n
(9) Adjust ( '22 I and top und bottom of T202

firr response curve shown in Diagram 4. Kcep
the sweep input to :r level so as to maintain a
2.0 volt  deflcct ion on the scope. The f lat por-

t ion  o f  the  curve  (41  .0  to  4 l  . -5  M Hz)  shou ld  no t
vary  more  than 0 .2  vo l ts  ( l  c lb ) .

(10) Disconnect probc from TP20l ancl re-
move the dctectttr .  Connect the probc direct ly
t iom aud io  ou tpu t  te rmina l  J20 l  to  thc  osc i l -
Iosco  pe .

( I  I  )  AdjLrst the top rutt l  bottom of T20 I for
the responsc curve shown in Diagram 5. Ad-

. just for maximum ampli tude r i l l r  equal dis-
p lacement  above and be low thc  base l ine .

Th is  comple tes  a l ignment  o f  thc  Aud io  lF -
modu le .
C lipping Ltvc I A lignmt' nt

( l )  A l l r r w  n o r m i l l  f i v e  m i n u t e  w i t r m - t l p
per i t rd ;  sc t  ch i tnnc l  sc le lJ t ( ) r  l ( )  p r ( )pcr  inpu l

47.O 41.5

RETURN LOSS MATCH _ WITH RF

OUTPUT RETURN LOSS BRIDGE
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R E S P O N S E  C U R V E
( T 2 0 1  A D J U S T M E N T )

D r a o R a u  F r v e
c h a n n e l .

( 2 ) C ' o n n c c t  a n  F S M  t o  o n e  o f  t h e  R F  O U T
te  rmina ls  anc l  te rmina tc  the  o thcr  w i th  a  7 -5
ohm tc rnr ina tor .

(3 )  Tunc  F-SM to  thc  v ideo c i i r r i c r  f re -
q u e  n c y  o f  t h e  o u t p u t  c h a n n e l :  s e t  G A I N
SFl t -L - . ( 'T  sw i tch  to  AG( 'and ad . jus t  AGC'pot
fo r  + .57  c lbmv outpu t .

( 4 )  ( ' o n n c c t  o s c i l l o s c o p e  t o  
- l ' P 3 0 2  

a n d
/ r ro . r r ,n  thc  lock ing  nu t  on  c l ipp ing  lcve l  con t ro l
R33t t .  Ac l . jus t  R33U unt i l  thc  sync  t ips  . jus t
beg in  to  comprcss  on  the  scopc  d isp lay .  Notc
the  levc lon  thc  FSM (v isua l  car r i c r ' )and back
of f  R . l l l {  l .O  t lh  in  l cvc l

( -s )  Rcsc t  AC( '  po t  fo r  + -57  c lbmv outpu t
and t igh ten  thc  lock ing  nu t  on  R338.

Th is  comple tcs  a l ignment  o l '  the  c l ipp ing
lcve l  ad . jus tmcn l .
S tu nd by (' u rric r A I ign tne nt

( l  )  A l f  ow o t tc  l to t r r  warn t -up  t in tc  and p lacc
un i t  on  des i rec l  inpu t  channeL

(2)  (  onncc t  FSM to  one o f  thc  RF ( )U- f
te rmina ls  and tc lm ina te  the  o thc l  w i th  a  7 -5
ohm termina tor ' .

(3) Turn OS(' t-EVt1L contnrl  ntrt .r intunr
c l o c k ' r ' i s c .  D i s c o n n e c t  a n t c n n a .  S I G N A t -
OFF ind ica tor  l igh t  shou ld  l igh t  up  a l l c l  ap-
prox iml r l c ly  20  sceont ls .

(-5) l f  the t ime interval is too shclrt ,  adjust
SEN (sensit ivi ty) control sl ightly ciot Al ' isc
and repeat the test.

(6) I f  the t ime interval is too long, ad.just
S E N  ( s e n s i t i v i t y )  c o n t r o l  s l i g h t l y
< ourt lcrclockrl i .sc and repeat the test.

(7 )  Ad jus t  L40 l  fo r  max imum outpu t  read-
ing  c ln  FSM.  l -401 w i l l  have one s ide  o f  the
peaked response where the peak is graclual.
and another  s ide  where  the  peak ing  is  abrup t .
Back of l ' f ronr the peak 2.0 db on the graclual
(o r  s low)  s ic le .

(8) Adjust OSCI I-EVE[- control fbr +-57
d b m v  o u t p u t .

Th is  comple tes  a l ignment  o f  the  s tanc lby
c a t ' r i e t '  t i m i r t g  l r n t l  l c v c l .

'T -he  
remain ing  por t ion  to  be  a l igned is  thc

outpu t  conver tc r  wh ich  t rans t i r r rns  thc  IF
(processec l )  s igna l  back  to  an  opera t ing  (cab lc )
c h a n n e l .

Whilc there were nLlme rous n"rocl i l lcat ions
to  the  bas ic  Commande l  I  package dur ing  i t s
tcnure ,  the  ou tpu l  conver tc f  (C( 'V)  exper i -
encer l  morc  "var i : r t ions"  thar r  any  o thcr  un i t .

In  par t i cu la r .  channe l  6  was a  p lob le rn  w i th
thc  Cbn ' rn tanc le r  I  (and many o the l  un i ts ) .  A
m o d i f i e d  c o n v e r t e r  /  a m p l i f i e r  (  M o c i e l
( 'CV-6 .  Se l ies  2 )  bccamc s tanc la rc l  equ ip rnent
o n  a l l  c h a n n e l  6  o u t p u t  u n i t s  ( c i t h e I  o n -
channeI  o r  convcrs ion  channe ls  w i th  6  as  thc
outpu t ) r r l i c l June I96-5 .  The pr imary  p rob lem
wi th  channe l  6  un i ts  was the  second order  (2X
harmon ic  )  o f  thc  I  F -  a rnp l i l l e r  cha in  wh ich  l i r l l s
in to  VHF cha i rne l  6 .  Any  ampl i l i c r  has  sec-
oncl orcler products ancl when they are in as
c lose  quar tc rs  as  the  t igh t ly  packed ( 'omntan-
dc l  l .  spec ia l  eng inecr ing  is  requ i red  to  keep
the seconcl order products f lon'r mixing with
and beat ing  w i th  the  channc l  6  ou tpu t  s igna l
from the up converter.

Thele are many pre-June 196-5 Contmancler '
I  un i ts  in  serv ice .  sorne  o f  wh ich  are  on  chan-

i
I
I
I
t-
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nel 6. These units would have improved color

and lower second order beats in the pictures i f

they were modif ied with the Series 2 CCV-6

output converter.

CCV Input  Mutch  A l ig r t tnent
( l )  A l low normal  5  minu tes  warm-up t ime '
(2 )  Set  OSCILLATOR swi tch  to  EXT pos-

i t ion .
(3 )  App ly  a  -3 .5  vo l t  b ias  to  feed- th rough

capacitor C5l2 ( located between V503 and
L-s0_5).

(4) (This may be hard tc'r  dupl icate but .  .)

.  .  where the original PIP (plug-in-pad) has

been replaced for operations, remove the pad

in the socket and replace with the original (t l r

one of the original vzrlue) at socket . l -503.
( -5 )  Set  up  your  tes t  equ ipment  as  shown in

F-igure 4. Connect lhe tutknox'rt  tcrtrt i r tul  of
the briclge to the I F lN terminal (J,s02) of the

C C V .
(6)  Tune the  top  ar t r l  bo t tom s lugs  o f  L505

for the best input match in the I F bancl 4l tr t  4'7
M Hz:  you shoLr lc l  h i i ve  a  min imum re turn  loss
(match)  o f  20  db .

N OT E :  Because the  I  F  sys tem has  second
and third order output products, i t  may be
diff icult  or impossible to meilsure accu-
rately the return loss match rrnicrs a hi- l t l
sepa;ator is instal led as shown in lr igure
3  in  the  ou tpu t  l ine  o f  the  sweeP.

C C V Ol ' l ' -C lranncl O.tci l lutt tr
When the (- 'ommancler I  is used on the same

input  anc l  ou tpu t  channe l  ( i .e .  2  in .  2  ou t )  the
un i t  i s  se t  up  w i th  osc i l la to r  sw i tch  SW-501 in

the  EXT pos i t ion .  Th is  d isconnects  B+ vo l -
tage from V50l (which may be removed from
t h e  m o d u l e ) a n d O S C  I N  t e r m i n a l  J 5 0 l  i s c o n -
nected direct ly to buffer ampli f ier V502. The

osc i l la to r  s igna l  i s  ob ta ined th rough a  jumper

cable f iom the OSC OUT terminal on the
tuner .

This assures the operator that no beat inter-
f 'erence wil l  be generated by having the input
and ou tpu t  (same channe l )  osc i l la to rs  s l igh t ly
ofI t iequency and producing an offset beat.
Because the same osci l lator is used for bt l th
down and up  convers ions ,  the  beat  i s  e l im i -
na ted .

However, for off-channel operation. using
the varicap control led (AFC) osci l lator in the
tuner  fo r  the  down convers ion  to  the  lF ,  a
separate osci l lator is used (V-501) for the up
conversion to the output channel.

( l )  Wi th  the  -3 . -5  vo l t  b ias  (p rev ious ly  de-
s c r i b e d  C C  V  i n p u t  m a t c h  a l i g n m e n t )
t l isconne<'tet l ,  connect VTVM to C-5 l2 (test
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point between V503 and V504).
(2) Terminate IF [N terminal J-502 with 75

ohm terminator.
(3 )  Set  OSCILLATOR swi tch  to  INT ( in -

ternal) poisit ion.
(4) Adjust L-501 for peak reading. For l t t t t '

hand channels (output) adjust C-534 for -3.9

volts; fbr high bund channels ad.just C-503 fbr
3 .9  vo l ts .  Reset  L50 l  fo r  a  read ing  o f  -3 . -5

volts. going off of the peak of L-501 towards
the gradual (or slow) side to reduce the read-
ing.

You are ad.iust ing fbr maximum conversion
ga in  and normal ly  there  is  a  I  db  max imum
variat ion in conversion gain between bias set-
t ings  o f  -2 .5  and - -5 .0  vo l ts .
CCV Orr  C lun t te  I  Os< i l la to r

( l)  Fol low Steps I and 2 fbr C)ff-Clhannel
opera t lon .

(2 )  In te rconnect  OS( l  OU' f  te rmina l  on
tunerand OSC IN J -s0 l  ON CCV wi th  acoax-
ia l  jumpcr .

(3 )  Set  OSCILLA ' fOR swi tch  to  EXT pos-
i t ion .

(4 )  ( lonnec t  VTVM to  C-5  l2  ( tes t  po in t  be-
tween V-503 and V-504).

(-s) Ad-iust C-506 (fbund behind hole in chas-
s is  near  J -501)  fb r  -J . -5  vo l ts  b ias .

Al ignrrr( nt O.tci l latt tr  Re sytrtst '
(  I  )  Al low normal warm-up period of 5 min-

u te  s .
(2 )  Set  up  equ ipment  as  shown in  I ' i gure  3
but el iminate the hi- lo separator.
(3 )Terminate  RI '  OL/T  /  te rmina l  J504wi th

a  7-5  ohm te rmina tor  and se t  OSCILT-ATOR
swi lch  t r r  lN ' l -  pos i t ion .

(4) Attach detector to J50-5 and ad.i t tst 1.506'
L-507. L5 l0 and L5 I I  to produce a response as
shown in Diagram 6.

7' lra t tvcrul l  I  F hurtd ol inl trc.st is 1l to 47
MH:.. ' f  hc lott t l  Cttrnrtt trnt lar put 'kuga sltupt 's
thc  lF  bundx i l th to4 l .25  MH: . to46.25  MH: . .
Tltc tachniciun hus ttrrt  optiotts lu're, ul ig,rt in.q
t  l t c  C(V t r t  I l t t  t i t l t r  1 l  .0  t r t  47 .0  l l4  H : .  t l ' n 'u t l

o r  to  the  nur ro \ ' (same as  I  F  por t ion)4 / .2 -5  lo

46.25 M H:. .sprcud.
(-5) Remove the 75 ohm terminator f iom

J504 and switch i t  to J-505. Attach detector to

J504 and check for response. l f the response is

t i l ted  more  than 0 . -5  db  be tween 4 l  (41 .2-5)  and
47 (46.25) M Hz, adjust for a minimum gain of

17 db I maximum gain of 23 db with f latness

correct to within + / -  0.5 db.
(6) On low band 1in part icular channels 2, 3

and 4) converters. L-506 and L507 may have to

be detuned sl ightly to yield the proper re-

I
I

I
I

I
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rz, oa unx.

L506
L507

L5tO
L5tl

CCV RESPOTISE

Dnonau Srx

MAXIMUM BANDWIDTH MAXIMUM BANDWIDTH

sp( )nse  (C512,  coup l ing  capac i to r ,  has  a  f i xe t l
va lue  and i t s  c i | cu i t  "Q"  w i th  t - -506 /  l - -507
opt im izes  l i r l ther  L rp  in  the  band) .

(7 )  On h igh  band ( in  par t i cu la r  ch i rnnc ls  I  l ,
l2  an t l  l3 )  conver te rs ,  the  ou ter  sk i r ts  o f the
bant lpass  can be  s l igh t ly  improved ( rnade
sha lper )  by  lo l  t  t t rc . f i t l l v  ad jus t ing  the  induc-
tancc I-.509.

NOTU:  Th is  i s  a  very  c l i t i ca l  ac l jus tmcnt
and rn is -ad jus tment  w i l l  des t roy  the  CCV
of - r tpLr t  match .  l t rc rcus i t tg  induc tance o f
l--509 too l i rr  wi l l  mis-match the output.

Osci l lutor ()tr t l tr t t  M tt tch
(  |  )  A l low normul  5  minu te  w i r rm-up.
( 2 )  S e t  O S C I L I - A - | O R  s w i t c h  t o  E X ' f

pos i t ion ;  te rmina te  one o f  the  RF OUT te rmi -
n u l s  w i t h  l  7 5  o h m  t e r n r i n i r t o r .

(3 )  Fo l low ing  F igure  4 ,  se t  up  equ ipment
for match response measurentents. Attach de-
tec to r  to  un terminated  RF OU' f  te rmina l .

(4 )  Ad. jus t  C-521.  C l -522,  L -5  12  and L-528 to
produce a  l -5  db  re tu rn  loss  match  across  the
des i red  lF  bandwid th .  and 20  db  re tu rn  loss
measurement  t tu ts ide  o f  the  IF  bandwid th .

( -5 )Sx 'a ,a  the  de tec torand te rmina toron  the
two RF OUT te rmina ls  and check  fo r  sym-
met r ica l  response per  (4 )  above.  Ac l jus t  L5 l2
and L-528 i f  required to make this RF OUT
terminal appear as the f irst terminal appeared.

(6 )  Recheck  response and match  w i th  OS-
CILLATOR swi tch  se t  to  INT and EXT.

Th is  comple tes  a l ignment  o f  the  CCV mod-
u l e .

J U N E ,  1 9 7 4

( IOMMANDFIR- I  Ma jor  Specs

( i a i r r . .  . . . 7 7 d 1 t

Scns i t i v i t y  .  . -2O t lb rnv  f i r r

+57 r l l rmv ou tpu t

r \ ( i ( l S e n s i t i v i t y . . . . .  . , . + / - O . 5  t l l r

ou t l )u t  chzrnge fo r  inpu t  rangc  o f  1 .1

t l l rmv to  +3( r  t l l r r r rv
' l ' u n c r  

N o i s c  l r i g u r c .  . . . , . . . ( r  t l l r

lF  l lesponsc  l i l a tncss  . rv i th in

% d l r

V i d e o  ( t l t )  ( l r r r i e r  .  .  .  . 1 5 . 7 5  M l l t .

A u r a l  ( l l r )  ( l a r r i c r  .  .  .  . ' t r 1 . 2 5  N , l l l z

A t l j a c e n t  ( i a r r i c r  R c j c c t i ( ) n .  .  .  .  .  .  . . . 5 o

tlb ( in vit leo l l, ')

l l i  Outp t r t  l .eve l  .+ : lO t lbnrv

v i t l co ;  +25 t lbmv lu r l l

A ( i ( l  . sync  t ip  rc fc rcncc t l

S o r r n t l  l l i  L i m i t i n g  .  .  .  . l O  r l b  l i m i t -

ing  rn in i rnunr  a t  +25 t lbn tv  ( )u tpu t  w i th
-2O t lbmv to  tuncr  input

A l r C  l t r  .  .  . 1 . 1 7 3  M l l z
( lCV ( lonvcr tc r /Anrp  G: r in  .17  i lb

Min imum f )u tpu t  .  .+ .13  dbrnv

. \ lax imum ( )u tpu t  .+57 r lb r r rv

Commander - I ' I ' ube  t , ine-up

lvryr,
V L . . .  . . . . . 6 c K 5 ( R p a ' p )
VZ .  .  . ( r ( l ( i8A (mixer anci

Osci l la tor)
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1 , .
t

\qrL1I i4 A|:c

V201  .  .  .Osc i l l a t o r  f o r  AhC

i lctcctor /mixcr  (6B Rl t )

V2O2 .h AFC buf f t r

ar lp and % mixcr ( ( r l lRi t )

V203  .  .  .  . l s t  sounc l  l l t  ( 6AU6)

V204 .  "  .  .2ncl  sount l  l l r  (6( lBa))

V2 t t 5  .  .  . . 3 r i l  sounc l  t t r  ( ( r ( 1116 )

Yllgrl!'144-(l!:
V 3 o l  .  .  . 1 s t  v i < l c o  l l r  ( ( r ( l l t 6 )

V 3 O 2 . .  . . 2 n d v i d c o l l r ( ( r ( 1 1 1 6 )

V l 0 3  .  .  . 3 r c l  v i t l c o  l l r ( 6 ( l l l ( r )

V 3 O . 1  .  .  . . 4 t h  v i t l c o  I I i ( ( r l ) ( 1 6 )

V 3 0 5  .  .  . A n r P l i f i c r  a n c l  l i n c a r

( l c tcc to r  (6ANl t tA)

V 3 o ( r  .  .  .  . l X )  a r r r p  a r t t l  l i r r r i t c r

( ( rA  L l ( r )

V 3 O 7  .  . l ) O  : r n r P  r n t l  A ( l ( l

c o r r l r o l  (  1 2 A ' l ' 7 )

S(ll1!l) l ( iarricr N-1odulc:

V ' l o l , .  . . O s c i l l e t o r a t r t l s u ' i t c l r

c o n t r ( ) l  ( 6 1 ) . 1 t 3 )

( , (  lV  ( l ( )nvcr ' l  c r  N1, ,1 \ l l : -

V 5 0 l  . . ( ) s c i l l a t o r  ( 5 6 5 ' 1 * )

V51\2  . l )oub lc r / l l r r f f c r

( 5 ( r 5 ' 1 * )

V 5 O 3  . N ' l i x c r  ( 6 i l Y 5 )

V 5 o . l  .  .  . O u t l ) u t  A I n p  ( 1 2 1 i \ ' 7 )

l ' o rvc r  Sr rpp l f

V l O l  . V o l t r g c  r c g t t l r t t l r

( ( ) A  2 )
( l ( l \ /  6  Sc ' r i cs  2  (bnvc ' r tc r  ( *  * )

V 5 0 l  . N l i x c r  ( ( r ( l Y 5 )

V 5 O 2  .  .  . . l l u f f c r  A r t t p  ( 5 ( r 5 ' l * )

V 5 0 3 . .  . ( ) u t P u t A n r p ( l 2 l l Y 7 )

V 5 o . +  .  .  . ( ) s c i l l r t o r  ( 5 ( r 5 ' l * )

V 5 0 5  . l ) o u b l c r / l l u f l ' c r

(  56  5 '1*  )

( *  5 6 5 4  i s  r u g g e t l i z c t l  6 A K 5 )

I I o r v  S o u r t t l  A F C  l ' u n c t i o n s

' l 'hc sound I I r  and At"( l  urot lu lc rcccivcs

thc sound I  F carr icr  f ' ror t r  t l ic  v ic lco I  F A( lC

mot lu lc t l i rough J2o3 lF IN tcr l l r inals ant l

is  appl icd to thc gr id of  thc f i rs t  sound l l r

ampl i f icr  (V2()3 6AU(r)  and AFC buf fcr

arnp V2O2l3 6Ll l t l l .
' l 'he output  of  V2O3 ((rAU6) is  couplccl

to V20,+ (6CB6),  thc 2nd sount l  IF anlp.
' l 'he output  of  V20'1 is  couplct l  to V205

(6CI l6) ,  the 3rd souncl  IF ar lp l i f ier .

N'[eanrvhile bacl< in Y202lt, thc plate

c i rcu i t  o f  t l i i s  bu f fe r  a tnp  is  pea l<cc l  o t r

, 1 1 . 2 5  N l l l z .  T h c  o u t l u t  o f  t h c  p l a t c  c i r c u i t

i s  app l i cc l  to  the  gr id  o f  tn ixc r  V2o2A ( thc

same 6 l l l l [3 ) ,  a long rv i th  rhc  36 .777 Ml lz

c rys ta l  osc i l la t r ) r  o l r t l )u1  o f  V2o lA (6 l lR t t ) .
' l ' h c  

p l a t e  o f  V 2 o 2 A  i s  t u n c t l  t o  1 . 1 7 3

lVt l  l z ,  t l i c  t l i f f c rcncc  f rc tpcncy  l )c twe c l r  t l t c

41 .25  \1 l l t .  sour t t l  I I r  an t l  thc  37 .777 N l l l z

oscil l :t to r.
- l ' hc  

4 .473 r \ { l  l z  i s  thcn  passc t l  th rough

t h c  I  I r  n  I r ( l  l i n r i t c r ,  V 2 O l  l t  ( 6 l l l t f l ) .  ' l ' h i s

soun( l  ou tpu t  i s  l r rought  to  a  l ) : r i r  o f  t c r r l i -

n a l s ,  J 2 O 1  n  U I ) l O  O U ' l  l ' t i ' l  a r r t l  J 2 O 2  A l r ( l
( )U ' t '1 , t . r ' t .

J2O2 is  conncc tc t l  to  r  f i l t c r ing  nc t \ \ r ( ) r l {

in  t l l c  l ) ( )u ,c r  supp lv  chass is  u , l t i c l t  rc t t r t t ves

a n v  r u r l j o  f r o n r  t l t e  A I i ( l  c ( ) r r c c t i n g v o l t r g c .

A l r ( l  l l A l . A N ( l l . l  n r c t c r  N l l  r r t o r t i t r t r s  t h t :

cor rcc t i r rg  vo l tagc  rvh ich  is  app l i c t l  th ro t tg l t

A I r ( l  ( ) N  s u , i t c l r  S 1 o J  t ( )  t h c  v r r a c t ( ) r  ( l i ( ) ( l c

in  thc  t l lnc r .
' l ' h c  " 1 . , 1 7 . 1  r \ { l l z  A l r ( l  i n t c r r t t e t l i a t c  c a r

r i c r  i s  c l toscr t  to  avo i r i  r r t y  r t rd i l r l c  l )c ' r t  w i t l l

t h c  4 . 5  , \ ' l l l z  a p p c r r i r t g  a t  t l r c  ( ) u t l ) t r t  ( ) 1 '

V 2 O Z n .  
' l  

l r c  2 7  k l l z  l r c r l  p r t t t l t t c c t l  i s  p r t t

s c n t ,  l r u t  o t r t s i t l c  o l  t h e  a u c l i l r l c  r a n g r ' .

N r r r n r r l l y  t h c  3 6 . 7 7 7  N l l l z  o s t i l l r t o r

p rcscn ls  no  spcc ia l  p ro l r le t r ts  1 ( )  t l l c  t l sc r .

I  l< r rvcvcr ,  2x  36 .777 is  7 -1 .55 ' l  rV l l  l z ,  u 'h ich

fa l l s  in  thc  c l tan t rc l  4 -5  g t r l r t l  l r r r r r t l .

( lA ' l ' J  A l igns  ( lo rnmandu I

ln  t l t c  coursc  o1 'p rep l r i l rg  t l l i s  r t 'por t  l i t r

( lA ' l  l ,  a  ( lon t tnant le r  I  
" l to r r t t l vc t l "  f ro t t l  r

N l i ( lwcs tc r l l  svs tc t l l  \ v ls  l r r r l t rg l l t  i t r to  t l t c

shop an t l  l l i g t rc , l ,  jus t  as  t l r i s  rcp( ) r1  ( ) t l t l i r l cs .
' l  

l te  l to r ro r t ' c i l  r tn i l  rvas  ( ) l l c  t l l t t  s2 t$ '

rc lS lu r  sc rv icc ,  l t t i l  l l t c  svs tc r l l  l r c l i cvc t l  i t

u , l s  in  p ropcr  a l ignr t re r t t .
' l hcsc  

phot t l s  sh t l l v  l t< t l v  r t ' c  recc ivc t l  i l ,

an t l  thnrugh thc  sequc t tcc ,  w l l r t  wc  d i t l  t t l  i t

P H O T O  O N E
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to br ing i t  up to factory specs.
The photo above is  of  the tota l  uni t  be-

fore alignment. l'he aural (and color) cnd
arc t i l ted up approximately 5 db f rom the
visual  carr icr  s ide of  the passband.

PHOTO TWO
I)hoto 2 shorvs thc santc before align-

ment  w i th  the  aura l  car r i c r  l cvc l  con t ro l

c r r . r r l<c t l  w i r le  opcn.  Notc  tha t  the  aura l

car r i c r  f rc t lucncy ,  wh ich  is  snpposcc l  to  l rc

cont ro l l c t l  [ ry  thc  lu ra l  l cve l  con t ro l ,  i s

ec tua l l y  pcak ing  thc  ga in  resp( )nsc  t lown be-

twccn thc  aure l  car r i c r  ln t l  co lo r  su l l car r ie r

frcrlu cncy.
' l ' o  

gc t  p ropcr  aura l  ou tp t r t  f ro rn  th is

L r n i t  l i r r  s y \ l ( ' n l  i l s ( ' ,  l l t ( '  r ) P ( ' r : l l r l r  w t \  i n

e f fec t  pcr . l< ing  thc  co lo r ,  rcsu l t ing  in  r r ruch

to  v iv i t l  co lo r  on  th is  ch : rnnc l .

P H O T O  T H R E E

In  Ph( ) to  3  we see thc  v ic leo  IF  sec t ion

b c f o r c  e l i g n m e n t . ' f h e  4 1 . 2 5  M t l z  s o u n c l

t rap  is  o f f - f rcquency  and th is  rvas  a l low ing

aura l  car r ie r  to  ge t  th rough the  v i t leo  IF  and

degrade the  p ic tu re  and cause thc  r \G( l

some prob lcnrs .

ln  Photo  4  wc see the  proper ly  a l igned

v isua l  IF .

In  Photo  5  rve  see the  aura l  IF  be fore

J U N E ,  1 9 7 4

P H O T O  F I V E

rr l ignrncnt .  Note  tha t  i t  wus  pc : rkc< l  l )e twecn

4 1 . 2 5  N 4 l l z  ( w h c r c  i t  s h o u l d  b c  p c l l < c c l )  a n t l

12 .17  N l l I z . ' l ' hus  th ro t rgh  thc  ru ra l  por t ion

the  aura l  l cvc l  was  tk r rvn  rcsu l t ing  in  I  lo lv -

c r  eura l  I I .  ou tpu t  l cvc l  fo r  thc  conrpos i tc

s igna l  p rcscn t .  
' l hc  

rcsu l t i r rg  lo lvc r  aura l  IF

g l in  causc t l  thc  oper : r fo r  to  c rank  up  h ighcr

on  thc  aura l  l cvc l  con t ro l  to  gc t  h is  aura l

p l : r r t t  l cvc l  up ,  wh ich  in  tu rn  rcsu l tc t l  in

ovcr - r i ch  co lo r  rppcar lncc  tha t  shows i t r  t l r c

to ta l  un i t  pcak ing  in  I )ho to  2 .

ln  l )ho to  ( r  wc  see the  cor rcc tc t l  aura l  IF

responsc ,  ccn te  rcd  on  47 .25  Ml lz .

I

PHOTO FOUR

P H O T O  S I X
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ln  Photo 7 rve see the AFC audio output
rcspot)sc curuc (see l r igure 5 in text) .

In Photo 8 u,e scc thc CCV (output

P H O T O  S E V E N

N c ) T I C E  -  C A T J  L O O K I N G
( iA' l 'J grolvt lr  t()  ( l l r tc ncccssitutes that

stal ' f  at ldi t ions be nrtclc this sunrmer. I iore-
m()st am()r1g thcsc rvi l l  be t lrc 1-rosit ion of
advcrt ising sa.lcs rnrrnlgcr. ( iA' l 'J rvi l l  be
Iooking 1'or l  pcrsor-r with rvcl l  rounclcd
(1,,\ ' l ' \ r  cxpcriencc, rvho l inou's thc int lustrv
anc l  i t s  supp l ic rs  we l l .  Knorv lec lge  o f  n rnga-
z-ine production would be helpful.  Intcrcstcd
p: r r t ies  shou ld  contac t  ( l c les tc  l {u le  ,  Mg.  I id .

cot rver tc r /ampl i f ie r )  be fore  a l ignmcnt ;  wh i le

not  as  " fa r  
ou t  o f  spec"  as  thc  sound and

v ideo IF 's ,  i t s  rcsponsc  cu l . r ' ' c  was  
"s l r i f ted"

away f ronr  thc  des i rcd  pussbant l ,  anc l  ou t

o1:flat.

In  [ ) ] ro to  9  rvc  scc  thc  sanrc  ( l ( lV  n rodu lc

a f te r  a l ig r rn ren t .

F ina l l y ,  in  I 'ho to  1O,  u ,e  havc  a  fu l l

sweep f ro r r r  inpu t  por t  t ( )  ou t l )u t  por t .  
' l  

c r

tupprcc ia te  fu l l y  horv  n ruch c f fo r t  i s  in

v o l v < ' t l .  y , r u  s l t , r u l , l  . l t c t  k  o n  : r  r r n i I  r r r  I  w r '

o f  your  own now in  serv ice !

P H O T O  E I G H

P H O T O  N I N E
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Measu rements

of not lcss t l . t trn 36 r/b on al l  signals del ivcred
to  our  cus ton le rs ,  rvhen thosc  s igna ls  a rc
p ickcd  up  f i rs t  rv i th in  thc  ( i rade A ur  I ]
con tours  o f  thc  tc lccas t ing  s te t ion
( 7  6 . 6 0 5  ( 9 ) )  .

A photo chart prcpared as a pert of this
rcport sho\,vs what carcful ly control led l lb-
()rt tory signl ls " lool< l ike" for various signl l
to noise r l t ios, including 3 5 clb signal to
no isc .

Sccnr ing ly ,  whc thcr  vou t rc  Ioca tcc l  rv i th -
i r r  thc  ( ; r : i . le  n  , r r  l l  t lon tor r rs ,  . r  l r t . \ ' on t l .
h : rv ing  a  36  db  s igna l  ro  no isc  n t io  ( rvh ich
the t;( l( l  consiclcrs adecluate) rvould be a
g<>ocl goul to shoot for.

I lo'"v you get i t ,  and ho'nv you rncasure i t
r ,vi th sonre dcgrce of : tccurrtcy is our subjcct
here .

Wl.ttt I.s N,isr:?

No ise  (cont r ibu tcd  b i '  thc  rccc iv ing  svs-
tcrn i tself) is the result of randont molecular
nro t ion  in  the  an tenna and t l - re  rcce iv ing
systcm early ampli f ie r strgc(s). ' l 'his ranclon-r
mtrt ion of the molecules is tcrme d, tbcrmtt l
( tgitLtt ion uoisc, 'a.nd vcry smirl l  voltages are
crcated by this rnolecular motion. ' l 'hern-ral

agitat ion is total ly inclependent of frc-
quency .  l t  i s  dependent  upon the
rcststdnca compoilet i t  of the impentl trnca
which the input of the receiver sees, and of
part icular concern to television recepti()n,
the  hd t t , lu i l t l . r  o f  rhe  recc iv ing  sys tcm.' l 'he 

equation which rcsults in a -5 7
dbmv "f loor" for ' l 'V signel reception noise
thresholds is based upon rhe facrs just
rec i ted ,  w i th  75  ohms and 6-O MFIz  rece iv -
ing system bandwidths key factors in the
equation. Thus even a noiseless TV front
end rvould have a -57 dbntv noise J' loor.

However, to this we must add the random

f

TRUE MEANING OF
SIGNAL TO NOISE RATIOS

Otl-rcr t l -ran unclesireablc interference ori-
ginating in rnun n.l tdc or galut ic sources,
cLlut l)ntcnt gencrLtt.cd rtoisc is thc most
conrmon picture :rnd audio dcgracl ing f lctor
i n  ( . A  l  V  s )  s t ( ' n t  s i g n r l  t r r r r i : r g c .

l i t r l  1 l l  P r r r e t i c l l  l ) u r l ) ( ' s r s ,  t ' t l u i I r u e n r
noisc begins to lrcconre a nrajor f :rctor with
s igne ls  be lo 'uv  -20  dbrnv  or  IOO r r r i c rovo l ts .

A  theorc t i c r l  OA ' I 'V  ampl i f ie r ,  wh ich  con-
t r ibu tes  no  no ise  o l  i t s  own to  the  s igna l  to
no ise  ru t io ,  hus  a  no ise  th rcsho ld  o f  -57
dbnrv ,  o r  l . , l  uV.  ' l ' ha t  

i s ,  i f  vou  wcrc  to
te rn i ln r te , r  perJ ( .c t  OA ' t 'V  (p re)  anrp l i f i c r
(onc  tha t  h ld  a  lowest  poss ib lc  no ise  con-
t r ibu t ing  fac to r )  rv i th  a  75  ohnr  re rnr in : r r ing
resistor, the noisc genenLted by the passive
rcs is to r  i t se l f  wou lc l  be  the  cqu iv i len t  o f  -57
tlbnrr,.

Irol lowing the sanre l  btorc t i t : t l  l int i ta-
t ions, t t .r  achieve a 4O db rat io bcnveen t l-re
(des i rec l )  s ign l l  and thc  undcs i red  no ise ,  the
s ignr l  l r to  the  per fcc t  OA' l 'V  (p rc )  ampl i f ie r
device r,vould h:rve to bc in thc -17 dbmv
rcg ion  (57  lcss  4O cqua ls  l7 ) .

l .ortunately for our considcrati<tns, rve
arc able to achieve pictures that at least have
the tppt:ortrnr:c crf bcing 40 db otrt  oJ' t .bc
rt oisc rvith levels appreciably lo'"ver than -17
dbn'rv.

Unfortunately for our considerations, the
no ise  cont r ibu ted  by  the  equ ipmenr  we u t i -
I ize to ampli fy our signals is not as a rule
the only noise we must contend rvith- Noise
from ntan rnade (and even galat ic) sources
is usually the l imit ing factor to making com-
mcrcial CATV use of signals that are quite
weak. Or, co-channel gets us beforc the noise
does so we are never real ly able to dig down
into the noisc l imits of our systems.

I iCC rules governing CATV systems spe-
cify that we must have signal to noise rat ios
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i rregulari t ies of the current f ' low in the amP-
l i f ie] devices themselves. ' l 'his current-f lorv
noise is termed sltot-eJf 'ect rrol.se and i t  l -ras
an equivi lency as fol lows'

In any given device i t  is the resis-
tance required to be placed in the
input circuit  to develop a noise volt-
age which wil l  be the equivi lent
noise in the output circuit  of the de-
vice alone.

' t 'his is expressed * equiuiLent nct ise rt tsrs-

ttutt :c ) id i t  assumes ft lr  measurement pur-

poses thtt  the device is being refercnced

against e theoretical device with I  noise
figure of zero.

' [ 'hus ln ide al receiving system '"vould

lJcnerirte nO noise on i ts orvn, and thc only

no ise  cont r ibu ted  wou ld  co tne  f rom the  rn -

te nrlr  systcnt r lndom molecular nlot ion :rncl

thc  l tn r ( )sphcre  i t se l f .
OA'I 'V equiplnent noisc f igures lrre rI  nlel l-

suren lcn t  o f  the  cqu iv i len t  uo ise  vo l t lgcs  o f

thc recciving ecltr ipn'rcnt ( i .e. pre-anlpl i f ier,
s igne l  p rocessor ,  l ine  arnp l i f ie r ,  e tc . ) ' . l3c -
cAuse no lse  rs  r tn  enen lv  o f  gooc l  que l i t y

1 ' r i c tu res ,  an t l  g< tod  loo l< ing  p ic tu res  on lv
; ' l rappen"  rvhcn we h :Lve  re lso t l l l i l y  h igh

ratios of signl l  rncl noise (so-crl lecl sigr-ral-to-

no isc  ra t ios ) ,  a  h igh  rcce iv ing  cqu ipment

noise f igure works to t lur cl isrrt lvantage' 
' [ 'he

h igher  the  rccc iv ing  un i t  no isc  f igure ,  the

l lrelrtcr our 
' l 'V input signal voltege ntttst l le

to  p ro t lucc  good c lcen  no isc  f ree  p ic tu res '
l io r  ( lA ' l 'V  purPoses ,  on  1 l  p r r l c t i c l l  l cve l ,

we cl ln clo sotnc project ions t l f  re ce ivcr noise
figurc ls showr-r in ' t ' rrblc l .  l lecrr l l  thet deci-

bels ere lrn expression of p<lr 'ver r l t i t ls. Ntl tse

volt lgc is reai ly not ln l ]"ccurl l te tcrm be-

clrse of the rtndom freclt tencv rcsponse

of the noisc. Voltage sttggcsts l  specif ic

me:rsurement point, "vhere:is t toise voltage
.,vi t l r in a 6 Mtlt .  rvide trandwidth is rel l lv a

sumrna.t ion of ,r / /  of thc noise in th: l t  bend-
wi t l th ,

One of the primarv factors which deter-

mines  no ise  f igure  (o r  equ iv i len t  s igna l  to

noise rat ios) is the banclwidth of the recciver.
Forgett ing for the moment that we need l t

leasi a 4.5 Mflz- wide bendrviclth to handle
the rvicle modulat ion inclex of the 

' l 'V vicleo
information, an improvecl signal to notse
ratio is guaranteed i f  you can (or could)
halve the re ceiving banclrvidth. Unfortun-
ately rve cannot plav around r,vi th band-
rvidth, at least belorv 4.5 MI Iz, in 

' l 'V

T
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'4Rr,qJ)ryq
' this table sets forth the noise f igure

equivi lents and signal level equivi lents
for common CA'IV equtpment.

tJb mp
[.eae I

- 5 7
- 5 6
- 5 5
-5+
-53
- 5 2
- 5 1
-50
-+9
-4u
,47
-+o
-45
-4+
-43
-+2
- + 1
'4o
, I ' A I ] I , I i ' I ' W o

' t 'h is  
tablc scts for th thc t l tcorat ical

s igr t tL lo t to isc r t t t ios cxper iencccl  wi th

a  -2O  dbmv  (1OO uV)  i npu t  i r n t l  va r i o t t s

f ront  end noise f igures.

Noisc Signal trt

ltigt.rre N'oisc liirlitr

Nolse

I'ic!!!:

0  d b  1 . 4  u V
1  d b  1 . 6  u V
2  d b  1 . 8  u V

3 db  2 .0  uV
4  d b  2 . 2  u Y

5 db  2 .5  uV
6  d b  2 . 8  u V
7 db  3 .2  uV
B c lb  1 .6  uV
9 db  4 .0  uV

1 0  d b  4 . 5  u V
l l  d b  5 . 0 u V
1 2  c l b  5 . 6  u V
1 3  d b  6 . 3  u V
1 4  d b  7 . 0  u V
1 5  d b  t i . O  u V
1 6  d b  9 . O  u V
1 7  d b  1 o . 0  u V

20 db
21  db
22 dlt
2 3  d b
24 db
25 db
26 dt>
27 db
28 dtl
29 db
30  db
3 1  d b
32  db
33  db
34 db
5 )  O D

36 db

tv-Iic ro uo lt
Leae I

l 7  d b
L(r clb
1 5  d b
14 ( lb

1 3  d b
1 2  d b
1 1  d b
10 db

9 d b
B dlr
7 d b
6 d b
)  LID

4 d b
3 d b
2 d b
t  L lD



recelvlng systems to lmprove signal to noise
ratios, because we begin to chop out essen-
t ial port ions of the modulated signal and
there  upon lose  p ic tu re  de f in i t ion .

Thus  bandwid th  i s  no t  one o f  the  th ings
offering big potential for system signal io
noise improvement in typical CA'I 'V equip-
ment. I  Iorvever, i t  is lvorth point ing out thar
wide' band arnpl i f iers ( i .e. i l t  cbutrt t : l  pre-
ampli f iers for example) havc a r-nuch larger
noisc-factor than singie channel versions.' l 'hcre 

is not much that systent opcrators
can do  about  the  equ ipnrent  no ise  { fac to r ) ;
i t  is what i t  has been designetl  to be and you
must ntal<c the best of what you hzrve.

l lo' ,vever, an underst i lnding of how noise
figure and systenl gain rclate is helpful.
Assume wc have a  -2O dbnrv  input  s igne l
to our f irst pre-anrpl i f ier. ' l 'his 

is thc avcragc
antcnna lcvel signal for our cxanrplc svstern.

_ lJased upon ' l 'able 2, thc bcst we cun get
w i th  a  17  db  no ise  f igure  f ron t  cnd  is  a  2O db
signal to rroise r i l t io. A I7 db fnrnt encl
wou ld  rcprcsent  a  UI l l i  f ron t  cnc l  (u  to  V
convcrtcr) with no I{t , '  empli f ier.

Or ,  w i th  an  l1  db  no isc  f igurc  f ron t  cnd ,
the bcst wc can hope for is a 2(r db signal to
no isc  ra t io .An I1  db  f ron t  end wou ld  repre-
sent  severa l  o f  the  VI I l t  s igna l  p rocess ing
units avai lable today.

Wi th  a  5  db  f ron t  cnd ,  the  be  s t  we cou ld
hopc fo r  wou ld  bc  a  32  db  s igna l  to  no isc
rut io. A 5 db front end would be a middle
grrdc signal pre-lrnpl i f icr.

With a 2.0 db front end, rhc best ,"ve
cou ld  hope fo r  i s  a  35  db  s igne l  ro  no ise  ra r io
(,t lntost spec for 7(t.605 (9)).  A 2 db noise
figure would reprcse nt a good grade VIII . .
pre-ampli f ier.

In each ctse thc input lcvel renrained thc
same ( -20  c lbmv or  100 uV) ;  the  on ly  th ing
we changcd wls the noise (factor) contr ibu-
t ion  o f  the  f ron t  end.' l 'he 

front end is of course the f irst ampli-
f ier stage .,vhich the antenna del ivered signal
goes through.

A -20 dbmv signal level is too low for a
processor direct ly. Most signal processing
units must have at least -10 dbmv for the
ACC system to function and even this is the
bottom of the AGC range for such units. To
be safe with almost any processor unit ,  and
to al low for downward signal fades, the
processor wants to have around +10 dbmv
on tbe ttuerttge,

' l 'o 
reach +10 dbmv from an average an-
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tenna level of -20 dbnrv requires 30 db of
gain - plLts whatever the db loss in the
db loss in the downline.

A signal processor with an 1 1 db noise
figure rvi l l  st i l l  be showing .s/ igbr grain in
the picture r,vi th inputs as high as -11 dbrnv
(2Ut )  uV) .  I 'h is  i s  a  35  db  s igna l  to  no ise
ratio for an 11 db noise f igure unit.

A  -11  dbmv anrenna leve l  s igna l  i s  p rc t ty
potent, bur nor high enough for nrosl pr. i-
cessor  AGCI 's  to  func t ion . ' l ' here fore ,  the
norrnal approach is to add a prc-arnpl i f ier.

Since wc only want to average +10 dbn-rv,
secrrr ingly the pre-amp gain we require is on
the  order  o f  21  db  ( the  d i f fe renc .  be t *cen
-11 and +10) .  And w i t l ' r  : rn  aver l rge  rn idd le
r rnge VI l l ;  p rc -amp 5 .O db no isc  f igurc ,  th is
s-ounds l i l<e i t  might bc the nrininrurn spcc
for thc pre-amp wc arc aftcr. ' l 'hat 

is, 2 j  clb
of gain antl  anruncl 5.0 db noisc f igure.

l lut is i t?
An 1 1 db noisc f igurc with I  - l  t  clbmv

input  s igne l  was  a  35  s igna l  to  no isc  ra r io .
Now a prc-anrpl i f ier is aclclccl ahead of the I I
clb noise f igure proccssor. l t  has a 5 db noise
figure which mcans rhnt t l -re signal to rroise
r:rt io rvi l l  bc 1I minus 5 or (r clb inrprctvcd
over the proccssor. ' l 'h:rt  

rvoulcl bc a 41 db
sign:r l  to noise rat io. With such a prc-tmp
instal led our system signal to noise iat io f t i r
thc  ch lnne l  bccomcs 41  db  a t  thc  input  tc r
the processor, r,vhi le the processor now has
ln . input  vo l tage c losc  to  the  + lO c lbnrv  rc -
qulrcntcnt.

' l 'hc 
:rntenna level in our cx:rnrple has

bcen tagged a t  -11  dbmv.  ' l ' h is  
wou lc i  be  the

avcragc antenna level; on goocl drrys the sig-
nal is up sonte, and on bad da1,s i t  is down
sonre frorn that value. l ior caclt  clb abovc - l  I
dbmv, thc signal to noisc rat io irnproves by a
corrcsponcl ing clb. And for eacl-r clb [rclo,"v
-11  tha t  the  s igna l  d rops ,  the  s igna l  to  no ise
gocs down accordingly.

For exa"mple, i f  the signal fades down at
thc antenna tct -20 dbmv, the fol lorving
happcns :

(1 )  ' l ' he  
input  to  the  pre-amp becomes

-20 dbmv.
(2) With a 5 db noise f igure pre-amp

this results in a signal to noise rat io of 32 db.' l 'his 
is definitely a grainy (noiscy) picture.

(3) The input to the processor has drop-
ped f rom +10 dbmv (approx imate ly )  to  +1
dbmv (approximately).

Checking the input to the processor, not-
ing that the input level is around +1 dbmv,

3 l
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many operators would assume they were
well up into the noise free region. Tbe grai'ny
dppeardnce to the picture would be a bit
puzzLing.

l t  is not just signal voltage that deter-
mines signal to noise rat io however. In fact,
signal voltage is secondary to noise voltage,
dntl  the rdt io betueen signtt l  aoltage artd
noise ooltage. And this rat io becomes cast in
concrete for the entire CA'I 'V system at the
input/output of the f irst ampli f ier unit  on
the channel in the system. With a fade
down to -20 dbmv in our example, this rat io
wil l  never be any better than the 32
db that is establ ished at the output of
the pre-amp. No amount of gain, nor
having a lower ampli f ier noise f igure later on
in the system, wil l  ever improve on this 32
db best case rat io.
Mt ' , t s  t t  r i  t tg  N t t i s ;  l '  i gYr , '

M ( ) s t  ( ) p c r a t ( ) r s : l s s u m c  n o i s c  f i g u r e  m e r -
surernents are conducted in back rooms bv
super engineers with thousands of dol lers in
ex()t ic measurement equiprnent. ' l 'his can be
so, but i t  is not neccssary to havc quite that
amount  o f  equ ipment  o r  exper ience to  do  a
creditable job.

Noise f igure mersurements are routinely
macle on signl l  pre-ampli f icrs by many
manufacturers, but scldom on signal pro-
cess()rs or l inc ampli fying ccluipmcnt.

Al l  you real ly ncecl is a rel i :rble noise
source, a cal ibrated pacl,  a FSM lncl sorne
knowleclge of what i t  is you are doing.

I leference is n'rade to I) i :rgrlm l.  ' t 'he

amoli f ier to be tested is terminatcd with i ts
input  impedrnce (75  ohms) .  ' l ' he  anrp l i f ie r
is powered and the t 'SM is tuned to the fre-
quency of interest. In thc case of ir  single
channel ampli f icr,  this is the visual cerr ier
frequency.

D r a o n a u  O r u e

Attenuation is removed from the internal
pads  o f  the  FSM unt i l  you  have some cor r -
oeniettt  scale reading. What you are seeing is

3 2

the total output noise of the ampli f ier and
its input termination.

Refer  now to  D iagram 2 . ' lhe  3  db  pre-
cision pad cuts the output noise by 3 db.
' l 'he termination is replaced by a metered
noise source (the Anaconda 9952 Noise
Genera tor )  and the  po t  con t ro l  on the9952
is advanced unti l  the FSM reads the same
noise level scale as you previously had with
the termination in place.

' fhe FSM is used merely as a cal ibrated
volt meter, reading out not noise f igure db's

db s ignal  to0
noise
bar."

10  db  s i gna l
proved contrasts

noise rat io (equiv i lent  parts of
produces the hint  of  a " f rame

and s ignal)

ffi
.. .-A1w

_":.;?.,1-

E-'
5 d b

t€
t .  . .
t . , .
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& . :
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bu1 reference voltage sc-ales. l-or example, i f
ln  rne  te rmtnated  mode you read 0  db  o f
scale (voltage) reading, in the test mode with
the 9952 as a cal ibrated source replacing the
75 ohm terminaror, you adjust the ,952
output level pot for the same ,,0 db scale
reading".

When the 9952 has been adiusted to Dro-
duce the same noise output aj the termlna-
t i r rn .  you  rcad the  n , , i se  i igure  o l -  the  ampl i -
f ier from the mete r scale on the front of ihe
9952. l t  mcters cal ibrated plate currcnt of
t h c  n o i s e  g c n e r a r i n g  d i o d e  i n  r h e  9 9 5 2 ,  a n t l

l m n  t
lAryASqryD4 |  -  AMeLTFTER I  lpnEcrsrorul  I  l r iq l  =!  |
Eff8J[?ff4'1 +t"T l l{.tf{;;;_]

a

; I
\

( _

Y
20  db  s i gna l  t o
large characters.

noise provides enough detai l

40 db s ignal  to noise removes the last  s iqns o{
noise f rom the screen.

forr
I r * ;

for table v iewing detai l  but  st i l l  a  basical ly  noisey
prct  u re.
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is scaled in rwo ranges of 0-8 db noise and
8-16 db  o f  no ise .

30 db s ignal  to noise star ts to show a marginal
level  of  comfortable v iewinq.

r
i f f i t ' :

35 db s ignal  to noise st i l l  shows modest  qrainv
appearance.

{r"*r
t

; >- htlj

;*j''ti;
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Diagrarn 3 shows how you might set up e
permancnt  tcs t  s ta t ion  u t i l i z ing  th rcc  75  "F"

f i t t ing relays (Dow-Key Dl<77G are suit :rble
relays) wircd in parl l lel  so thrt onc switch
tl l<es 1,ou frorn a terminatet l  modc to a n<tise
measuring rnode.

' l 'hc orr ly piccc of equiprr-rent you rcal ly
need,  tha t  you  probab ly  do  no t  have,  i s  the
Anaconda l l lec t ron ics  L td .  (made in  Canac la
by  tha t  b ranch o f  Anaconda bu t  ava i lab le  in
USn )  995 2  (  +  ) .  l t  i s  n ( )1  : l  v ( ' ry  cxPe l ls iv l '
ur.r i t  to h:rve around, and i f  you r-naint l in any
quan i ty  o f  hcad cnd equ iprncnt ,  i t  i s  a ln ros t
:1 nr ust.

(Anyonc who rcpa i rs  the i r  o rvn  l igh tn ing
d:rnr:rgccl prc-ampli f icrs shoulcl bc aclvise d
th l r t  n r inu tc : rc l ius tments  in  t l te  Pre-arnp
aftcr a I i l , l ' l '  or bi-polar transistor is chlngccl
for u nerv ()ne rre rbsolutcly necessary i f  you
arc going t() get back thc nltnufacturcr 's
no isc  f igurc  spcc .  Neut ra l i z .cd  b i -po le r  dc-
vices are espccial ly cr i t ical for noisc f igr.rrc
op t in r iz ing ,  someth ing  you can on ly  t lo  w i th
a noisc f igurc test faci l i t l '  such ls clescribccl
hcre. Ar-rd rs rn aside, optirnum (i .c. lo"vest)
noisc l ' igure and nraximunr gain arc sclclott t
founc l  a . t  the  s lme tun ing  spot  on  lny  tuned
emplif icr stage.)

Co ntpari t tg N o isc Iiigurcs

lf  y 'ou canntl t  l rcasure ncl isc f igure, vou
can usually c()mparc noise f igurcs for sin-r i l i rr
units. ' l 'his wi l l  t tot give you tn Ltbsolul.c
rtoisL: J' igtr.r t :  i l tcrtsurci l tctt t  (eve n i f  you knou'
xccura te ly  the  no ise  f igure  o f  one un i t ) ,  bu t
i t  wi l l  contpttre tLte r(. lol . i1)(.  rroi.szr f igure of
t 'nvo units.

See Diagram 4. A unit with a kno"vn gain
of 25 db is terminated, turned on, and the
FSr\ ' l  is used to mcasure as accurately as pos-
sible the noise level reading on tht:  desired
frequency.

+ Antrcontl t t ,  Ltd.,  3O5 N. Mtt l ler, Artt t l . teirrt ,
Cal i lorui ' r  928O1 (U.5. olJice)
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See l ) iagr lm 5 .  A  second un i t  o f  known
gir in <rf 30 dtr is terminated. ' lhe di lJ 'erence
in  ga in  berween un i t  "A"  and " l i "  (5  db)  i s
inscrtecl as a pircl  in the output l ine of.the
s e c ( ) n ( l  : l n l p  s { r  w ( ' J r ( ' t t l n r p a r i n g  t w ( )  u n i t s
r l f  I  l r t '  s l n r t '  v o l t r g c  g r i n .

' l 'he I iSM is read direct lv for t l .re readins
d i f fc rcn .  c  l r t ' t  wce n  "  A"  . r  n i  "  13" .  l f  , .n . '  un i t
gives a higher noise output than the othcr,
relat ively spcal<ing (thc gains of t l ' rc two havc
bcen equalized) the lower reading noise out-
pu t  ind ica tcs  a  lowcr  no isc  f igure  un i t .

Dtacnar'r Foun

DraonnN FlvE

Notc; l)o not try to read the direct db
diffcrence indicated by thc FSM as an aD.so-
It f ic nuntbcr of db's dif fere nce in notse
figure of the two. And i f  you are measuring
a single channel (pre) ampli f ier, rock the
FSM tuning dial through the entire channel,
noting the highest reading found within the
desired channel range. Some units have peak
noise outputs at points otber tbLri l  the visual
. . ) f r ; F r  f f F n , , F h , ' r r

CATJ for
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aads uriug Systc m Noist:

Adequate accuracy system signal to noise
rirt lo nleasurcl lcnts can be made to satisfy
thc  rcqu i re rncn ts  o f  76 .605 (a )  (9 )  and
76.609 (e )  by  fb l low ing  thc  fo l low ing  pro-
ccclure.

' l 'hc rulcs requirc threc nrelsuremcnt
points r,vi thin the systen-r, onc of whicl-r mr.rst
bc nt or aftcr the ntost cl istant (by cable ancl
anrp l i f i c rs )  cab lc  po in t  in  thc  sys tem.

S igna l  to  no isc  ra t ios  a re  requ i rcc l  on ly
< ln  thosc  s igna ls  wh ic l t : r re  f i rs t  recc ivcc l
rv i th - in  thc i r  ( i radc  " l J "  conrours .  ' l ' h is  

bas i
ca l l y  rncans  lny  o f f : the-a i r  s igna ls  you p ick
up a t  y ( )u r  hcad end,  fo r  wh ich  your  head
cnd is within thc ( lrnclc I l  col l tour, or, any
lnicrorv:rvc clcl ivered channcl where thc rni-
crowrrvc pick-up yroint is locatecl lvi thin t lrc
( iracle l l  c()ntour, must l)c mcasurecl for sig-
na l  to  no isc  ra t io ,

' l 'hcre 
arc nltnv sophist icated ntcthods of

n reasur ing  s ignu l  to  no iser  on  a  p lan t . ' l ' hc
t i( l( l  rvi l l ,  horvever, accept a prctty sir lple
approach to this measurentent-

l n  l ) i : t g r a n r  6 .  a  t y p i t : t l  t . t  , r f  p r r . - " t . . .
arc shown. ' l 'he 

cable systcnt channel input,
:r t  the signal proccssir-rg unit ,  fecds thrt iugh
thc  combin ing  nerwor l ( ,  dorvn  thc  t ru ik
through trunl< ampli f iers, eve ntual ly through
a bridgc an'rpl i f ie r ancl rhcn t l trotrglt  , . , , , ,  ,rr
ntorc l inc extcnders. I ,or this exantple, rvc
cstabl ish ()ur nteitsurentcnt point at thc 1)111
pt r t  o t  thc  / r rs /  l i t t (  ex t ( t td . t .on  th is  l cg  ( th is
cou ld  rvc l l  bc  thc  "dccpesr "  exrendcr ln  the
p len t ) .

Wc assunrc the l inc cxtcndcr h:rs a 2O cl l r
bac l<  n ta t chcd  ou tpu t  t c s t  1 - ro i r . r t ; t h i s  g i ves  us
a_ re l :Lt ivc l l '  h igh lcvcl  l l l i  vol tagc rcar i ing for
t he  v i sua l  ca r r i c r  o f  t l t c  channc l  i n  qucs t i on .

I l c twccn  t he  ou tpu t  r cs t  po in t  and  t he  i n -
pu t  t o  t he  l iSM,  wc  i ns ta l l  a  I  db  s t cp  a t -
tenl l l r t ( ) r  (a range of  O-(r1 db is  nrore tha.n
ldccluatc) .  ,411 at tenuat ion is  t : rken out  of
t he  I rSM ( i . e .  i t  i s  ope ra ted  i n  a  w idc  open ,
o r  mos t  sens i t i ve  r node )  and  a t t enua t i on  i s
cr : rnkcd into thc 1 dl t  s tep at tcnuator  unt i l
we havc a c<tnvenicnt  rcfcrence scale rcading
on  t he  l iSM.  (Assu rne  i t  r cads  O  on  t he  sca le  ,
o r  n r i d - sca le ) .

Refcr  now ro I ) iagram 7.  
' i 'he 

input  to the
signal  processing uni t  is  replaced wi th a 75
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ohm terminator, to establ ish a loaded
(matched)  input  cond i t ion ,  w i th  a  -57  dbmv
noise level. Now the noise generared by the
processor is the noise f igure*of the proclssor.

Back on the l ine extender in l) iagram 6,
we leave the FSM peaked (as in previous
step) on the visual carr ier (and do not touch
the dial);  start cranking attenuation ou.t of
the external 1 db step attenuator unti l  the
FSM need le  moves back  un  to  the  samc
(mi r l -sca le )  re fc rence p , , in t  w ie re  I ) i lg ram cr
ad jus tmt 'n ts  rvere  madc.

' l 'he db dif ference between the amount of
attenuation crankcd ir for Diasram 6 mea-
s u r e m e n t s  a n d  l r k e n  ( , t t t  f o r  D i r i r a m  7  i s  t h c
r { )ugh s igna l  lo  no isc  ra t ion  d i l fe ren(c  be-
tween your signal (Diagrant 6) and your
no ise  (D iagram 7) .

F ixamplc ,  you  had 50  db  o f  s tep  a t tenu-
ator cranked in to gct yo:ur rc.fcrcncc scLtle
raodittg in l) iagranr (r.  In I) iagram 7, you had
to  take  ou t  4O db ( l cav ing  1 t )  db)  f ron ' r  rhe
step attenuator to get back to the same rcf-
erence scale reacl ing point. ' l 'he rough signal
to  no isc  ra t io  i s  5O-1O (4O db) ;  a  s igna l  t< r
no ise  ra t io  o f  40  db .

Ac tua l l y  the  t rue  s igna l  to  no ise  ra t io ,  in
this type of comparative test is fronr 2 to 3

db worse than the 40 db we measured, be-
cause the typical FSM sees only 500-700
k I Iz  o f  the  4 .5  MHz w ide  ' IV  ( in fo rmat ion)
bandwidth. When we add in a correction
numtrer for expanding the band"vidth to the
ful l  ' tV 

channel, we lose a couple of db of
signal to noise rat io. You can be safe i f  you
take 3.0 db from what you measure, regard-
l e s s  o f  t h e  F S M  y o u  a r c  u s i n g .

Whi le  th is  tesr  i s  requ i re  d  (76 .605 (a )  (9 ) )
on ly  on  Grade " l l "  (o r  be t te r )  con tour  s ig -
nals, i t  pays to run the tests on al l  channeis

to assure yourself that you have future refer-
ences for checking long term system signal
qua l i t y .

Note :  ' l ' he  Commiss ion  has  ncvcr  dea l t
d i rec t l y  w i th  the  ques t ion  o f  wLtc rc  your
system signal to noise rat io is truly estab-
l i shed.

If  you operate a proccssor with t to pre-
nnrpl i f icr,  the system signal to noise is estab-
l ishcd at thc processor.

On thc  o ther  hand,  i f  you  have one (o r
r.norc series) prc-amps ahead of the pro-
cessor, the system signal to noise is rcel ly es-

:: ,1] ' tn.O 
in the pre-amp and not rhe proccs-

' l 'hus 
you should rctr l ly be tcnl inating l t

the i t t1tut to the prc-amp ancl not the input
to thc pr()cessor.

I f  your  p roccss( ) r  has  a  typ ica l  no ise
f igure  o f  11  db ,  and your  p re-amp hes  a  2 .o
db noisc f igure, your system signal to noise
rati() rneasurements wil l  be ( in this exanrplc)
9 db bcttcr thln you measure l)y tcrnl ina.t ing
the  proccssor .

76 .6(15  (a )  (9 )  requ i rcs  tha t  you  nr : r in ta in
a  36  db  s igna l  to  no ise  ra t io  on  ( i radc  " l l "

con tour  (o r  be t te r )  s igna ls .  I f  you  s tu r t  com-
ing  up  shor t  o f  th is  min imum requ i rement
with a terr l inated proccssor sourcc, and you
have a pre-an-rp ahe aci of the proce ssor ,"vi th a
bettcr noise f igurc, you should be terntrnlt-
ing the pre-amp instead. Otherwise you rvi l l
be short changing yourself the dif ference in
noise f igure impnrvement provided b1' the
pre-ampli f ier.
S I G N A L  T O  N O T S E  C H A R T  p g s . 3 2 _ 3 3

In the CATJ test  faci l i ty  a Iocal ly  generated
RF  sou rce  (modu la to r )  p rov i ded  a  r e fe rence  s i gna l .

A  CATV demodu la to r  ope ra t i ng  on  a  h i gh  band
channe l  p rov i ded  v i deo  ou tpu t .

The demodulator  output  was photographed for
precise s ignal  to noise rat io levels measured wi th a
f r esh l y  ca l i b ra ted  FSM and  spec t rum ana l yze r .

I

Stamp Out PostageWaste
On Gustomen Bilts...

Befone lt StampsYou Out!
(A t  10da th row you can ' t  a f fo rd  i t . )

'B -Coupon 
Bt l l s ;  A .A/ t  Other  Typcs  o f  B t i l tnq

N 4 u l t i p l y  t h e  n u m b e r  o f  y o u r  c u s t o m e r s
l l y  the  l lo t tom l ine  f igure  to  de termine to ta l
pos tage sav ings  w i th  coupon books .  That
s a v i n g s  c a n  a p p e a r  o n  y o u r  c o n p a n y ' s  b o t t o m
l i n e  a s  a c l c l i t i o n a l  p r o f i t .  T h i n k  a b o u t  t h a t !

A n d ,  f e m e m b e r :  o n e  b o o k  o f  1  2  m o n t h l y
c o u p o n s  m e a n s  o n e  b i / 1 ,  o n e  p o s t a g c  c h a r g e
for  a  cus tomer  fo r  a  who le  year ,  cu ts  pos ta l te
cos ts  by  as  much as  92 , .1u .

S e n t l  t o d a y  f o r  c a t a l o g  c o n t a i n i n q  p r i c e s
a n d  o r c l e r i n g  i n f o r m a t i o n .

I'G $PIHIfl[$ C0. !tilirl'ti',j;:';"]:il;
C O U P O N  B I  L L I N G  S P E C I A L I S T S

36 CATJ for



Serv ic ing

SLE.2O

SINGLE ENDED EXTENDER
( ln  the  A{ay '  i ssuc  our  theor l .  fee turc

Ioo l<ec l  in t r>  bas ic  s ing le  cndcd l inc  cx tcn< lc r
des ign  pan ln tc tc rs .  I io l lo rv ing  u1 t  on  thc
bas ics  o f  s ing le  endcd c les ign ,  ( iA ' l ' J  th is
nronrh  looks  a t  rhc  Jcr ro lc l  SL la -2o  (S tar l ine)

I , l x te  l rs ion  Anrp l i f ie r .  ' l ' h is  
inc luc les  S L I , l -

2O, , \ ,  SL I , I -2O, \ -V I ,  SL I , t -2OI l  lnc l  SL I , t -2OI l -
V I  n r o d c l s . )

I l t . f tr t : t t t 'c is t t t tdc lo l l t t  sclt trnrr/ ic diLr

:1tLttt t  on t l)(  ol) losit(  pdg(,.
' l ' hc  

I l  I r  inpu t  s ign : r l  p lus  t  hc  r \C  I ine
powering voltage passes into the unit
t h r o u g h  . l - 1 0 1 .  ( l l  : r n c l  1 . 2  f i r r n r  : r  h i g h  ( f r e -
que nc)  )  pa .ss  c i rcu i t .

- f  2  i s  rhc  input  s ide  o f ,  a  pJug- in  pa t l  ( fo r
lcvc l  l t l . j us tn re  n t ) .  ' l ' he  

I l  l r  s ign : t l s  a f tc r
p ld t l ing  pess  t l t r ( )L lgh  an  equu l izer  nenvor l< ,
n ra t le  up  ( ) f  L . l ,  C-1 ,  I t3 : rnd  O. l  ( rvh ich  pass
h i g h  l r a n t l  s i g n a l s ) ,  a n r l ,  1 . 3 ,  C 5 ,  l t 2  a n c l  L 5
r v h i c h  s h u n t  l o r v  l n n t l  c n e r g ) . t o  g r o u n r l
( thercb l '  e  c lua l i z ing  thc  inpLr t  in  fu r ,o r  o f  thc
h igh  band s igna ls ) .  Note  I l l  anc l  I l4  a re  75

ohm res is to rs  wh ich  cs ta .b l i sh  the  nr r tch  fo r
the  ec lua l i zer .

Out  o f  the  e  qua l i zc r  ne twor l ( ,  thc  s igna l  i s
coup lcc l  in to  I {5  wh ich  is  the  ga in  conr ro l
c i rcu i t .  I { ( r  l im i ts  thc  range o f  I {5  and,  rv i th
l {7 ,  the  pa i r  m: r in ta ins  p r ( )pcr  in rpcnr l : rnce
rnatch  < t f  the  cont ro l "

' l ' hen  
thc  s igne l  i s  coup lcc l  th rough O( r

anr l  (17  to  rhc  l ) : rse  o f  ( )1 ,  t l r c  f i r s t  an tp l i f ie r
stuge.

( )1  ' s  opera t ing  po in t  i s  sc r  bv  I t . l  O,  l {8 ,
anc l  I l9 .  ' l ' he  

co l l cc to r  cur rcn t  i s  sc t  b1 ,  I { I  1
rr.nt l  I l l2. Noticc the uoltLrgt '  . f  t : tdl t tL: l t  loop
(sce OA'l 'J for N,tay) establ ishetl  try 09, I{13,
end f . l l .  Also noticc the dt 'gt:ncrLrt iort o.f  t l . t t :
n t t i t t t ' r  t h r o u g h  I { l  l .

' l  hc  s igna. l  i s  the  n  coup ler l  ou t  o f  the  co l
Icclor t  hrough a.n in-rpcda.nce (ste p-t lorvn)
t rans formcr  ( ' l ' l  )  to  (11  3  and in to  the  base
of ()2.

' l 'hc 
scconcl st:rge of anrpl i f icat ion, ()2,

opcr : r tes  v i r tua l l y  the  same as  Ql  w i th  the

PAD

+
v t

r l 1
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the negative lead of the VTVM must be con-

nected to the negative side of this capacitor

and not to case ground.

Zener diode CIt5 provides a reference

voltage whilc Q6 is a series regulator. 
' l ' ran-

sistor Q5 is a protcct ion devicc that wi l l  pro-

tect the rest of thc circuit  should onc of the

other parts fai l-  13asical ly, i t  functions as a

fuse  (o r  c i rcu i t  b reaker ,  dcpenc l ing  upon the

type o f  shor t ) .

In t luc to rs  1 .16 ,  17 ,  and 9 ,  an t l ,  c i rpec i to rs

(-.2, 16, and 3(r provicle isolat iot. t  on thc I l-

p lus  l inc  to  p revcnt  unwantcd  in tc r -s tagc

f tc . l I rec l<  r r t t l / r t r  os t ' i l l l t  t  i ,  r t t .

l , l  l ,  1 o ,  i r n c l  1 l l ,  a n d  ( 1 1  1 ,  1 1 , 1 9 ,  t n t |  2 2

providc the s:rrnc pr()tect ion for the neg:rt ivc

supp l l '  s ide  o f  thc  l ine .

ln  add i t ion  to  the  fu l l  S l . l ' l -2o  schcnre t ic

shorvn hcrc, OA'l 'J has prep:rrccl a nt ini-

schcnr : r t i c  shorv ing  thc  pa th  o f  thc  l l l i  s ign l . l

f ronr  thc  input  to  thc  ou tpu t .

' l 'he RF probe, for use with a sweep in-

put, described in the May CATJ should also

be enrployed for stage by stage RI" checking

i f  thc  p rob lem seems to  be  t i l t  o r  ga in

or ien ted .

Trouble shooting the Sl- l ' i -20 shoulcl be-

gin with voltage mersurements, ut i l iz ing a

good quali ty I .  l , ) ' l ' ,  VOM, or V' l 'VN'l .  I f  the

mcasured vary more than 10%, front the volt-

agcs given in thc ful l  schenratic, the lrca

with impropcr voltages shoult l  be closely in-

specte(l  for component ch:rnges. I f  rcsistors

seem wi th in  thc i r  to lc rance ranges,  bu t  one

stagc shows cor-rsistcntl l t  off :mcasurements,

thc transistor should be changccl out.

F ina l l y ,  no tc  thn t  so lne  conrp( )ncn ts  have

d i f fc rcn t  v : r lues  l )e twecn thc  SLIL-2oA ant l

SL l , l -2o l l  sc r ics  o1 '  un i ts . ' l ' hcse  chunges a . re

shorn,n in the ful l  pagc schcnratic of t l ' re amp-

l i f icr in t l tc cortt l tortt :nl rcJt:rL' t t t : t '  t . tblc bttx.

What's
YOUr OATY
U

ProPertY really
"Rules of thumb" can be very misleadil
It's worth what a buyer will pay. w" #r,g; lfrofth ?
buyers. Let us tell you without obligation
and in complete confidence.
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CABLE BUREAU

An cxtraordinar-y document released by thc Fetleral
( 'omnrun ica t ions  C- -ommiss ion  Apr i l  22  ( *  )  dea ls  w i th
clarif ication of rules and notice of proposed rule-making.
f h c  ( l ( ) e u m c n l  i s  r r n r r r r r a l  l o r  s c v e n r l  r r n \ ( ) n s .  i n L l u ( l i n r  l h c
l i rc l  I  h r l  i l  t le r r l s  u  i l  h  scven \c f r i l r i r t c  p ron( rsc t l  n r l c  ml rk ing t
l i r r  the  C 'ATV indus t ry .  A t ld i t iona l l y ,  thc  documcnt  seeks
to  c la r i f y  a  number  o f  po in ts  wh ich  havc  conte  to  the
( lomnr iss ion 's  a t ten t ion  s incc  the  Cab lc  Te lev is ion  Repor l
and Or t fe r  was  adopted  by  the  FC( 'on  February  02 .19721
and s t rbsequent ly  became e f fec t i ve  March  31 .  1972.

In  the  morc  than two years  s ince  Par t  76  Ru lcs  and
Regu la t ions  were  cs tab l i shcd,  near ly  - j ,700  app l ica t ions  fo r
fe t le ra l  ( ' c r t i f i ca tes  o fCompl iance have been f i l cd  w i th  the
F( -C.  ln  thosc  1 ,700 app l ica t ions ,  the  ( 'omnt iss ion  be-
licves it has scen .just :rbout every attentpted rlodge antl
wr ink le  tha t  an  ingen ious  CA' l -V  indus t ry  can th row up to r
r l i r r ' r s r ion .  On: r  u l rsc -hy- r l r re  h r rs is .  p t r l i cv  h : rs  hecn l i r rn ru-
la tec l  1o  t l ca i  w i th  these "wr ink le  s " :  bu l  in  some cases  the"wr ink les"  

were  s0  un iquc  tha t  C 'ab le  Burcau a t to rncys
have hard  prcssed lo  t le : r l  c l i r cc t l y  w i th  the  proposa ls . ' fhus
thc  s imu l tancous  c lcan-sweep approach to  adopt ing  sontc
ncw ru lc  mak ing  proccdurcs :  sevcn in  a l l .  a t  one t ime.

In  rc lcas ing  th is  s imu l tancous  c la r i f i ca t ion  o f  ex is t ing
ru lcs .  i rnd  no t icc  o f  p roposet l  ru lc  mak ing(s ) ,  the  ( "ommis-
s ion  is  i r t len lp t ing  to  cod i t ' v  lhc  ru les  in  those arcas  wherc  a
s imp le  announccment  o l 'po l i cv  change w i l l  su f t j cc .  an t l .
th row out  t i t r  indus t rv  comment  thosc  (sevcn)  a rcas  whcre
adt l i t iona l  inpu t  i s  rcqu i red .

F-ach o f  the  seven pmposed ru le - rnak ing  docuncnts  i s  a
separa le  n l le  mak ing  procced ing  un to  i t se l l ' .  Any  mcmbero f
thc public intcrested in the outcom€ of the* proposals is
invited to comment on the specific rule-making proposcd ( I )
prior to the June 07. t974 deadline for romments.
Rrlicy-Signal Carriage

The C 'ommiss ion  has  pre-empte t l  ju r i sd ic t ion  o f  any  and
a l l  s igna l  car r iage regu la t ion .  App l rca t ions  to  thc  C 'ab le
Bureau wh ich  inc lude f ianch ises  (o r t l inancc)  lha t  a t temDt
lu  t le l inc r r le  lhe  s ignr r l s  to  be  ear r icJ  hy  rhe  (  A  fV  s1  s t t ,m
oficn slrrw down the ccrtif ication process. when the fianch-
ise  (o rd inancc)  inc ludes  s igna l  car r iage (by  s ta t ion  and
channe l  number )  wh ich  is  incons is ten t  w i th  the  rcgu la t ions ,
it rcquires special trcatment and otlen requires that the
applicant go back before the city council for a modification
of  the  f ianch ise  (o rd inance) .

However, when there is a joint petit ion by the cable
op€rator and the franchising authority for a waiver of the
leapfmgging rules based upon a showing of community
In te res t  (be tween the  CATV commuhi ty  and the  t ransmi t -
te rcommuni ty ) ,  the  Commiss ion  w i l l  con t inue on  an  ad  hoc
basis to consider s uch requests, and to gi ve added weight to
the petit ion originating with the community itself.

Here the Commission is recognizing that local conditions
are best identif ied by lmal people, and where a substantive
showing can be  made,  leapf rogg ing  wa ivers  may be
granted.
Policy - Signat Deletion

In  76 .13  (a )  ( l )  and (b )  (2 )  the  Commiss ion  reou i res  a
I  i s r  ing  o f  s ta t  ionr  a  sy  \ tem is  au l  hor ize t j  t ( )  car ry  as  we l  I  as
*  Pub l ishcd in  to to  in  rhc  Federa l  I les is te r  fo r
Apr i l  22 ,  7971.
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specr t rc  reques ts  fo r  add i t iona l  s igna l (s ) .
In many instances, "thcre are clearly more signals au-

thor ized  than cou ld  be  techn ica l l y  car r ied  or  des i red . "
The Cornrn iss ion  in tends  to  a rnend the i r  ru lc  so  the  aD-

p l ieant  u  i l l  i n ( l i c i r te  the  s igna l (s )  to  he  de le tcd  as  ne l l  as  to  bc
added.

The Comrn iss ion  recogn izes  tha t  some s igna ls  a re  car -
r ied  par t - t ime and th is  t lescre t ion  remains  in  the  h i rnds  o l
the  sys tcm opera tor  (wherc  mandatory  fu l l - t imc car r iagc  is
no t  requ l red) .

A procedural change in 76.-55 (b) wil l thcretirre bc made
lo  re l lec t  th is  change.
Policy - Access Channels'fhe 

C'ommission takes note that communities outsidc of
lhe  n l i r i ( ) r  rn r r rkc l r  t r rc  nou heg inn ing  l ( r  rcq l t i t c  l l ccc \ \
requ i rencnts  in  f l ' anch ise  renewal  hear ings .

Thc  ( 'omnr iss ion  t loes  no t  be l ievc ,  in  ma ior  n rarke ts .  thc
f i ru r  requ i red  access  channe ls : r re  "over ly  hurdensome" .
Howcvcr ,  fo r  s rna l l  con tmun i t i cs  opera t ing  in  mu jor  mar -
ke ts .  an t l  espec ia l l y  s ing lc  head end sys ten ts  sc rv ing  two or
n torc  t l i s t inc t l y  scpara te  po l i t i ca l  subd iv is ions .  . . there  is  no
need to have a separate public access channel for each com-
muni ty . "

( 'onscqucnt ly .  thc  ( 'onrmiss ion  w i l l  con t inue to  hant l l c
such s i tua t ions  by  wa ivcr  reques t  a l though i t  pu ts  the  in t lus -
try on noticc that "wc sti l l  expect and rcquire operaiors t{)
have sufficient channel capacity to meel any reasonable de-
mand" ,

ln  snra l le r  communi t i cs .  ou ts i t le  o f  thc  mr jo r  n r r rkc ts
whcrc  access  ch i rnne ls  a re  rcqu i red ,  the  C 'onrmiss ion  w i l l
a l low the  "add i t ion  o f  such (access  channe l )  rcuu i remcnts
prov idcd  the  requ i rcments  a re  no  grca tc r  than lhose in
c f fec t  t i r r  ma lor  markc t  communi t ies" .

SEVI.]N DOCKETS
What Is At Stake?

Br ic f l y ,  thc  Cummiss ion  is  p ropos ing  to  change
CA fV  ru les  in  sevcn (7 )  Kcy  : t reas .  They  arc :

Docket 20018: Fedcral preemption of CA.|V
tcchnic:rl standards, or, a mor:rtorium of non-
f'ctleral standirrds.
Docket 20019: Additional rules to prescribc
how franchise hearings should be conductcd bv
l ian(h  i \ ( )h .
Dmket 20020: Clarif ication of rules relatinc to
mun( la l ( ) ry  l ine  ex tenr ions  in lo  r rnscrve t l  i r reas
in your franchise region.
Dmket 20021: Amendment to lengthen (iATV
franchise terms to 2-5 years under some circum-
s lanees .  and impose a  5-7  year  min imum lc rm.
Dmket 2fi)22: To adopt specific rules to com-
pensate a CATV system operator ifhe has his
franchise cancelled orcannot obtain a renewal.
Docket 20023: To adopt rules pertaining to
Commission involvement in transfer of CA'lV
sys tem ownersh ip .
Docket 20024: Amendment of rules to name
specific local govemment official responsible
for handling CATV subscriber complaints.
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Policy - Channel Capacity
The Commission has once again gone on record as

"waming" communities that are contemplating massive
extra bandwidth capacity ("such as operational capacity
for I20 video channels") that "the need or value ofsuch
excess has yet to be proven."
Policy - Facility Requirements

The Commission is voicing concem about the "access

program"  and " the  burden i t  imposes  on  the  cab le
operator".

The Commission "envisions the access program as an
opportunity for a multiplicity of persons and groups lo
become active in the use of the communications media for
the  f i rs t  t ime" .

However, the Commission points out "this is not ac-
complished by demanding that the cable operator, having
provided the free channels, must also pay to program the
channe ls " .

The Commission noted "demands are b€ing made for
excessive amounts offree equipment, free programming and
free engineering personnel to man the equipment".

Additionally, "cable subscribers are being asked to sub-
sidize the local school systems, government and access
groups. Too often these extra equipment and personnel
demands become franchise bargaining chips rather than
serious community access efforts. "

And the public is wamed "We do not think more demands
on the cable operator will make public access a success",

" Access wil l only work when the rest of the community
assumes its responsibil i ty to use the opportunity it has been
prov ided" .

Here the Commission appears to be softening its l ine on
access channel requirements; to the extent that it may now
be recognizing the considerable financial burden providing
access channels can impose on the cable operator. More is
said about this further on.
Policy-Bandwidth Requirenents

The Commission seeks to clarify "when extra band width
capacity must be activated".

"No system will receive a Certif icate of Compliance if i ts
activated capacity is insufficient to meet access channel
requirements (including at least one channel available for
leased use). This is assuming that the remaining capacity
can be activated without significant rebuilding or delay".

Accordingly, the Commission wil l clarify tbe language of
76.25 I (a) (8) to state that when an access channel of any
classification or category (i.e. public access) becomes 807o
util ized for any consecutive three-hour period, for six con-
secutive weeks, the cable system will be obligated to acti-
vate another access channel of the same classification or
category; regardless of the activity level of other access
channe ls  on  the  sys tem o f  d i f fe r ing  c lass i f i ca t ions  or
categories (i.e. educational access).
Policy - Two-Way

ln  76 .251 (a )  (3 )  the  Commiss ion  requ i res  the  techn ica l
capacity for non-voice retum communication.

This rule does not, however, require that a cable system b€
operational in the return mod€-

The Commission updates its thinking in this area by
stating "W€ are aware that at present there are few proven,
economically viable uses for two-way cable communica-
tions, "

"To impose operational two-way systems at this time
might impose unreasonable costs on the cable operator. In
some cases we have noted that franchising authorit ies are
requiring the immediate operational installation of lwo-way
facil it ies. "

"Before a Certificate of Compliance is granted in such a
case, we require a showing of the intended us of such
facil it ies and a showing that such a requirement wil l not
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adversely affect the system's viabil ity."
Onie again it appears the Commission is coming to the

rescue of the cable operator who is faced with demands for
immediate two-way operational system(s); by the franchis-
ing authority.
Policy - Free Channels

76.251 (a), (4) (5), and (6) require the provision ofpublic,
educational and govemmental access channels.

The Commission notes that it is "reluctant to allow
major alterations by individual franchising authorit ies
without good cause".

The Commission is concemed with some local thinking
that "more may be better';to which the Commission ans-
wers "more may be wome".

Accordingly, before a Certificate of Compliance with a
franchise will be issued for a system that has demands for
access channels above the requirements ofthe Commission,
"a showing in the application must indicate what the nature
of the added requirements is, how it wil l be implemented,
who wil l pay for the extra services and equipment, and how
much they  w i l l  cos t ,  and how the  cos ts ,  i f  bome by  the
cable operator, wil l add to rather than detract from his
overall (service) offering."

The Commission is plainly against any franchise re-
quirements which exceed those set down by Part 76, and
will not act favorably or in haste with applications that
include unreasonable requests or demands from the fran-
ch is ing  au thor i ty .
Policy-Access Regulation

Proper uses and procedures ftrr use ofaccess channel (in
particular public access) received some C--ommission com-
ment .

"Our effort," the Commission writes. "at creating a
public access channcl was meant to give the maximum
access possible to local groups".

" Should our rules allow a particular person or group to
reserve access time on a long term basis: i.e. every Thurs-
day night from 8-9 p.m'1"

"We did not intend that our (rules) would prohibit an
access programmer from developing a viewership at a par-
ticular t ime by consistent programming."

"This type of reserved time would be consistent with our
rules. However- we also want lo assure that all desirable
time slots are not frozen; some balance is necessary".
Policy-Educational Access

"Who qualif ies as an educational authority?" the Com-
miss ion  asks .

"What extra equipment can be demanded by educators in
a franchise agreement?"

Answering their own question. the Commission allows
"educational authority was not meant to restrict use ofthis
channel to the local public school board. Any school, col-
lege or university, public or private, formal or informal,
should have the opportunity to program this channel".

An except ion :  
"any  commerc ia l  ac l i v i t y  en terpr ise

(computer school, beauty school, etc. )would not qualify".
And, "it is not the cable system's responsibil i ty to prog-

ram this channel". The matterof"free equipment" wil l be
dealt with separately.
Policy - kased Channels

The Commission has pre-empted this area of rate regula-
tion.

"Many (local or state) authorit ies are already talking
about regulating leased channel rates and / or rates for pay

cable services. It is premature to regulate along these lines".
In effect, cit ies and states have now been told to keep

their hands off of rate regulation for leased (or pay cable)
channels.
Policy - Technical Standards

The Commission has taken some heat from cities (and

I
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extens ion  c lause 'where  the  CATV opera tor  i s  on ly  re -
quired to wire portions where specified numbers of homes
e xist per mile. Numbers we have seen range generally from
l0  to  60  homes passed per  mi le . "

" A middle course follows a formula that allows outlying
pockets of viewers to request service if they are wil l ing to
pay  the  (spec i f ied)  cos ts  o fex tend ing  the  t runk  l ine" ,

"We can sec reasonable justif ication in all of these ap-
proaches. We recognize the problem. and wil l continue to
gran t  Cer t i f i ca tes  o fCompl iance to  app l i can ts  wh ich  do  no t
fit our it leal (i.e. wire everything) provided we have assur-
ances that those citirens directly affected by the exclmions or
conditional wiring provisions are informed of the effect of
such provisions before they are adopted".

Unfbr tunate ly ,  many l ine  ex tens ion  po l i c ies  were : r r -
r i ved  a t  "w i thout  any  consu l te r t ion  w i th  the  c i t i zens  in -
vo lvcd :  o f ten  even the  f ianch is ing  au thor i ty  does  no t  fu l l y
unders t i tnd  the  c f fcc t  o f  i t s  ac t ions" .

Accord ing ly  "we requ i re  tha t  thc re  be  a  showing tha t
such lirrmulas were arrived at knowledgeably and pub-
l i c l y . '  

'

S ince  th is  l ype  o f i rssurance and languagc does  no t  p res-
ently appcar in Part 76, thc (itmmission is invit ing com-
me nts on l)o(ket No. 2fi)20; which wil l deal with modification
of Part 76 to deal with this problem.
Rrlicy-(hunty Wide Franchises

"C lcar ly  a  l r rge  coun ly  w i th  many non-cont iguous  pock-
e ts  o f  popu la t ion  does  no t  expec t  one f ranch ise  to  w i re  the
cnt i re  county . "  "Wc ( the  FCC)  have cons is tcn t ly  con-
tactcd applicants firr Ce rti i ic:rtcs of Compli:rnce with blan-
ket county fianchises and requestcd more specific infirrma-
t ion  on  what  a rcas  o f  the 'county  w i l l  bc  sc rved.  CAC's  w i l t
only be granted for those specific areas and not for an entire
county ,  un lcss  the  app l ican t  t ru ly  in tcnds  to  serve  the  en t i re
arca  w i th in  a  spec i f i cd  cons t ruc t ion  t ime schedu le . "

" l t  wor r ld  be  a  s ign i l i can t  he lp  i f county  governments
r lcs ignatcd  d isc re te  communi t ies  (o r  a reas)  in  thc i r  f l -an-
ch ise  gran ts" .

Policy - Service Extension
"One o f  the  nros t  common compla in ts  ( rece ived by  lhc

(  onmiss ion)  i s  a  po tcn t ia l  subscr iber 's  inab i l i t y  to  rccc ive
scrv ice .

"  fh is  gcnera l l y  i s  caused by  one o f  th rec  s i tua t ions :
"  I 'hc rc  i s  a  sys tem.  bu t  i t  w i l l  no t  cx tcnd i t s  l ines ;
"  fhc rc  i s  a  sys tem in  an  ad jacent  (po l i t i ca l ) ju r i sd ic t ion

but  i t  cannot  cx tend i t s  l ines  in to  thc  o ther . ju r i sd ic t ion ;
"There  is  no  sys tcm in  the  area .
"  ln  the  case o fa  sys tcm re fus ing  to  ex tend i t s  l ines ,  the

po l ic ies  se t  fo r th  in  our  p rev ious  d iscuss ion  o f  l ine  ex ten-
s ion  mat te rs  es tab l i shes  the  pmcedures .

"  ln  the  case o f  no  sys tem in  the  area ,  the  communi ty
should seek a qualif ied applicant for service.

"  ln  the  case o fad jacent  po l i t i ca l  sub-d iv is ions ,  we have
a vex ing  prob lem.

"Newly developed areas, housing tlevelopments, f ind
themselves un:rble to receive service because they are on
the fringes of a franchised :rrea, orjust outside of a fran-
ch ised area .

"Ex tens ion  
o f  serv ice  w i th  ex is t ing  sys tems (may be)  an

economic  or  eng ineer ing  imposs ib i l i t y " .
The Commission proposes "where there are 6rcckets of

population orgrowing suburban sub-division, (we) urge the
communities through their franchising authorit ies to join
together in planning for future cable development".

"We have seen several cases where a new housing de-
velopment was unable to get cable service because it was
on the extreme edge of its community, but an adjoining
jurisdiction's cable system was readily available."

" Service extension and the delineation of the fmnchise
(area) should be one of the primary concerns of local reg-
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ulatory authorit ies. lt has received too l itt le attention in the
pas t " .
Policy-Franchise Term

"Rules l imit the length of a new franchise to l5 years
(76 .3  I  (a )  (3 ) .

"Lengthy franchise grants are an invitation to obsoles-
cence h l ight of the momentum of cable technology".

It has becn suggested "this rule be changed in favor ofa
more flexible approachl larger cit ies may require as much
as 25 years" to amortize the init ial debt.

"' lhe problem of minimum franchises has also been
r:risedl we understand that in some states it is easier to
secure a year-to-year franchise than a term fianchisc which
requires a public referendum"

"However. ycar-to-year franchises impose significant
r i sks  tnd  inc rease admin is t ra t i ve  burdens .  We in tend to
cons ider  impos ing  some min imum f ianch ise  te rm.  say  f i ve
to  seven years ,  to  remedy the  prob lem."

The (lommission is invit ing interested parties to submit
comments on Docket 20021; in both th€ area ofextending
franchise terms to beyond 15 years. and to establish a
minimum period of 5-7 years.

However ,  "o fpar t i cu la r  in tc rcs t  wou ld  be  any  cash l low
l igures  suppor t ing  conten t ions  fb r  the  need fo r  longer
l ianch ise  te rms" .

Policy - l-ranchise Rcnewal
and Modification

" - fhe  
en t i rc  sub jec t  o f  f ranch isc  dura t ion .  mod i t i c r t ion .

rencwal ,  exp i ra t ion  and cance l l : r t ion  is  one f raught  w i th
t l i l l i e u l t i c s .

"A  fn rnch isc  ca l l ing  fo r  a  l_5  ycar  te rm wi th  a  rencwal
option rt thc sole tl iscrction of thc franchisec tioes not
comply  w i th  the  ru le . "

"The f ianch isor  must  i t t  l cas t  rev iew,  in  a  pub l i c  p ro-
cecd ing .  the  pcr fo rmance,  adequacy  and cons is tency  (o f
the  f ranch isce)  w i th  our  ru les  p r io r  to  rcnew: r l " .

" 'Ihis is not to say that any bid procedures are required or
thrt any new franchise offering must be made, but simply
that a public review of the franchise must be held with the
opportunity for cit iren input prior to renewal,"

Be advised, however, that a Certif icate once sranted"d( )e \  no l  l rpp l l  tu  rcnewal  f runeh ises  or  l ( )  f r l rnch i res
which :rre significantly modified".

"Subst : rn t ia l  
change ( in  the  te rms o f  the  f ranch ise)  i s

consitlercd as ef'fcctively terminating the original (ccrtif i-
catcd) franchisc; and rcquires rccertif ication."

"An except ion  to  th is  doc t r ine  is  a  change in  subscr iber
ra tes .  Such a  change is  cons is ten t  w i th  ru les  tha t  requ i re  a
pr rb l ie  mccr ing .  

'

The (-ommission explains "our entire program of (ier-
tif ication would be meaningless if significant alterations,
potentially contrary to (our) rules, could be made in a
fianchise after we had certif ied that it complied with Fed-
eral regulations.

"Any substantial change in a franchise would automati-
cally end any 'grandfathering rights' regarding other provi-
sions in the same franchi*. C)ur 'grandfathering' 

of pre-
March  31 ,  1972 f ranch ises  was in tended to  g ive  f ranch is ing
authorit ies a reasonable amount oftime to bring franchises
in to  compl iance.  l f they  are  now chang ing  prov is ions ,  they
have also had ample opponunity to acquaint themselves
with the new rules and wil l be expected to comply with all of
the t 'ranchise requirements."
Policy - Expiration and Cancel

The Commission is expressing concem over situations
where "franchise renewal applicants threaten to terminate
service to the public rather than reach an accord with the
franchising authority".

Tuo prob lems in  lh i :  a rea  bear  men l ion ing .
"First as the franchise term draws to a close with no
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assured renewal or fair compensation in sight, the cable
operator acquires a strong disincentive to invest in needed
new equipment that he cannot be certain of amortizins oyer
lhe  remain ing  te rmi  the  resu l l  i s  an  t rhv iour  de le r io ra i ion  in
serv ice . "

"Th is  s i tua t ion  has  in  the  pas t  c rea ted  ex t reme and
sometrmes unwaranted pressures on the franchise au_
thorit ies and system operator to reach renewal agreements.

"There should be no cancellation or expiration of the
franchise without fair procedures and fair compensation.
The ex is t ing  f ranch isee shou l t l  bc  g iven adequate  no t ice
and an  r ) f r f ronUni t l  t t r  be  hear t l .

"  I  f  the  dec is  ion  is  ad  verse  to  the  ex is t ing  f ranch isee .  the
franchisor shoultj have sume provisions for an assignable
oh l ig i r t ion  to  acqu i re  lhe  r1  s tcm r r l  i r  p re -dc le rmincJ  eom-
pensation frtrmula. In the casc of non-renewal navment
tshou ld  hc  oD fu i r  marke l  va l r re  o f  lhe  \y \ len t  r rs  i r 'g t r ing
concern :  in  the  casc  o f  cance l l : r t ion  o f  the  f ranch isc  fo r
malc r ia l  b rcach o f  i t s  te rms.  the  compensat ion  c r i te r ion
might  ca l l  fo r  e leprec ia lc t l  o r ig in r r l  e r r r i  w i lh  n , ,  \ i r l l t c  as-
s ignc t l  to  the  f ranch ise . "

The ( 'ommiss ion  is  suggest ing  tha t  th is  k ind  o i f l .anch ise
(ord inancc)  language bc  wr i t ten  in to  any  new (or  re -newet l )
o rd inanccs  ( f ranch ises) .

The Commission furthcr notcs ..Our concern is so great
l i r \  r c l i r l c \  t r )  ( o n l i n U c ( l  s c r r i e c  l o  t h e  p u h l i e t  t h a t  u e  a r e
considering adopting rules requiring franchises to contain
specific provisions and procedures relating to expiration,
cancellation and continualion of service".

Under Docket Number 2fi)22, the Commission is invit ing
comments on the entire question of lmw the franchisor and
franchisee can be afforded adequate prolection in this vital
area.

Policy-'l'ransfers
Thc  Commiss ion  is  i r l so  concerncd about  " t rans l ' c rs  

o r
ass ignments  o f  con l ro l  o f  l ianch iscs" .

"Many ques t ions  h : rvc  a r isen"  and wc no te ' .most  ncw
franchises requirc krcal approval belirre transtcr can lakc
p lace" .

The ( 'omniss ion  assumes tha t  such appnrva l  i s  g ivcn
only alicr public proceedings. Such a requirement is not
presently included in 76.J1 of the rules.

Thc  Commiss ion .  in  a  pnrposcd ru lc -mak ing  t locke t .
asks  "what  cons t i tu tes  t rans fer  o f  con t ro l?""  I  f  corp( )mte  owners  h ip  c  hanges by  acq  u is  i t ion ,  mergcr .
e tc .  ye t  the  loca l  f i ' anch isee s tays  thc  samc.  shou ld  th is
trigger a public procecding'l

"What  
e l lec t  wou ld  such an  in te rpre ta t ion  havc  on  the

ab i l i t y  o f  mu l t ip lc  sys tem opera tors  to  conso l ic la tc .  merge.
e tc .  in  the  opcn narke t  p lace l

"The question has been asked whcther franchise transfer
constitutes a significant changc so as to require recertif ica_
t ion? At  the  present  t ime i t  docs  no t .  I t  wou ld  seem tha t  as
long as  the  f ranch ise  te rms comply  w i th  our  (FCC)ru les
and the fianchise is certif ied. it (u,oultl be) unnecessary for
us  (FCC)  to  requ i re  recer t i f i ca t ion .

"While we do not require recertif ication, we are consider-
ing adding a provision to our fi l ing requirements (cail ing for)
the submission of a new Fornr 325 for any transferred svs-
lem.  "

"When 
we rece ive  th is  in fo rmat ion .  we wou ld  check  the

new Form 325 f t r r  compl iance w i th  our  c ross-ownersh in
ru le \ .  A  \ ta lemen l  r r f  sueh c r rmp l ianee acc( )mnany ing  lh ;
submiss ion  migh t  a lso  be  requ i red . "

Here the Commission appears to be invoking its own
thoughl prrrcerres and asking for comment (on RuL Makine
Docket  2002J t  on  what  they  descr ibe  ar  "a  d i f f i cu l r  a rea  rha l
requires careful study and perhaps additional regulation".
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Sto rmy  Wea the rs  -  Expe r i enced

A n d  o n c  n ) r n  i n  p i r r t i c u l a r  h a s  b e c n  p r r r v i d i n g  h i g h  q u a l i t y
(  A  I  V  r n d  b r ( J a d c r s t  t ( ) w c r s  t h k ) u g h ( J u l  r h c  l \ I i d w c s l  r n d  I r r \ t
l ( ) r D o r c I h r n l 0 y e a r s ;  S I ( ) r n r y  W e r l h c r s i s I h t l n t a n  \ n r n t c .

Towers  -  Qua l i t y
I  n i l r d  S l s t r \  T 0 u ( r  &  l a h r i ( a l i n !  (  r ) n r p a n ]  r \  ! \ ( : r t h ( r \ '  . , , r I
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| , ' s (  r  h i r \  l . i h U ( l r c J ; r n t l  i n s l r r l l c . J  (  A  I  V  l , , s r r \  f i , , m  l i l ( J  l i . u l
r r n .  i l l  l , , , l . l  i n (  h  i r i \ .  t ) I . t l i t  j  t , ' u (  r  r  t h l r  l r r c  r  r r g K . r l .  n r U r  r s l L , n
u , n \ l I l r .  t ( r l . . r n J  h r r i l r  r U  h , ' 1 , 1 .  t . n  ' n . .  l : r r g . . . t  q r i r i  t : r n i l  , r . , . l r , l
a r r r y s  w i t h  p l e n l y  ( ) f  s a l e l y  m r t g i n .

To,weqs - Save gggg

U.S. TOWER & FABRICATION
COMPANY

P.O. Drawer "S"
AFTON.  OKLAHOMA7433I

(918) 2s7-43s1

f

BUILDING
ERECTING TOWERS
IS MAN'S WORK

Spec ia l  Sma l l  Sys tem Tower-
A s k  a b o u t  t h e  n e w t y  d e s i g n e d  1 8  i n c h  f a c e
h e a v y - d u t y  C A T V  s m a l l - s y s t e m  t o w e r  d e -
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  I  2  c h a n -
n e l s  o f  C A T V  l o q s , / y a g i s ;  i n  l 0  f o o t  s e c t i o n s
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
f o r  e a s y  s e l f  e r e c t i o n .
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Policy-Subscriber Rates
76.3 I (a) (4) requires that for a system to receive a Cer-

tif icate of Compliance, the system must haYe a franchise
providing for franchisor approval of init ial installation

charges and regular subscriber service (charges).

The Commission notes "We (FCC) have intentionally

and specifically l imited rate regulation responsibil i t ies" to
the local franchisor.

The Commission has further defmed regular subscriber
sryice as that service regulari ly provided to all subscribers.

This does not include specialized programming for which a
per-program or per-channel charge is made.

The Commission is now concemed that various local
(and state) agencies seek to regulate rates in these two areas
(per  channe l : rnd  per  p rogram) .  To  thwar t  such loca l  o r
state activit ies, the Commission is stating "we have con-

cluded that there should be no regulation of rates for such
services at all by any governmental level".

Thc  Commiss ion  cont inues  "We are  preempt ing  the  f ie ld

antl have decided not to impose restrictive regulations."
I n ef'fect, notice has now been gi ven to everyone attempt-

ing k) get into rate regul:rt ion in this arena th:tt the FCC will

reserve that area for its own regulative activit ies; when they
deem it necessary,

Policy-Subscriber Complaints
"Assur ing  tha t  subscr ibers  rece ive  qua l i t y  serv ice  and

qu ick  rcso lu t ion  o f  cornp la in ts  i s  one o f  the  most  imFnr t : rn t
rcgulatory functions to be performed at all levels ofgov-
c rn  mcnt .

"The pr i rnary  rcspons ib i l i t y  i s  a t  the  k tca l  leve l , "  how-
evcr .

"  Many f ranch ise  s  a re  now bc ing  rcv icwed wh ich  have
fu l l  s ta tcments  o f  the  f ranch isee 's  ob l iga t ions  to  reso lve
subscriber complaints but no indication whether the fran-
chisor hrs any obligations.

"We wish to make it clear that this oblisation was meant to
coYcr bolh parties.

" ln  o rdcr  to  fu l l y  comply  w i th  76 .31  (a )  ( -5 )  f ianch is ing
authorit ics from this point on wil l include specific provisions
in the franchise on what government official will be directly
ragrnsible for receiving and acting upon subscriber com-
plaints. We would also urge that this infbrmation, along
with thc specified procedure firr reponing troublc to the
cablc opcrntor. be given to all subscribers as they arc
hooked to  the  sys tcm.  Some communi t ies  have requ i red
tha t  a  c : r rd  w i th  th is  in fb rmat ion  on  i t  be  g iven to  each new
subscr iber .  I t  seems to  have worked we l l  and we wou ld
encourage adoption of this approach."

Here  the  Commiss ion  is  pu t t ing  thc  f ranch is ing  au-
thorit ies on notice that future franchises (ordinanccs) must
inc lude fu l l  loca l  c i t y  recogn i t ion  o f  the  c i ty  resgrns ib i l i t y
to  hand le  p rob lems w i th  serv ice ,  on  a  loca l  leve l .  inc lu t i ing
des ignat ing  someonc a t  the  c i ty  to  rece ive  subscr iber  com-
p la in t  s .

The Commiss ion  a lso  se  eks  to  c la r i fo  the  mat te r  o f  hav-
ing a "kral business office" in each comnrunity served.

"The opcra tor  o f  a  s ing le  p lan t  mu l t i -communi ty  sys tem
need not have a business office in each community so long
as  the  subscr ibers  can ca l l  a  loca l  ( i .e .  non- to l l )  te lephone
numher  l r r  rcg i \ te r  e ( )mp la in ts .

"We (FCC)  w i l l  no t  accept  a  s i tua t ion  where  there  is
only one business office in a large county (requiring) long
distance telephone calls for subscribers to register their
compla in ts . "

Parties interested in commenting on the proposed modifi-
cation of 76.31 (a) (5) (as it relates to modification to make
cities more aware of their lmal complaint responsibil i ty)
should file comments on Dmket 20024.

46

Policy-Franchise Consistency
Section 76.3 I (a) (6) puts the municipality on notice that if

the FCC adds, modifies, changes rules which have a direct
affect on the franchisor / franchisee relationship, that the
franchisor has one year in which to update its franchise to
add the new provisions.

This is, in effect, an automatic updating process which
allows the Commission to be certain that as the regulation
scheme for cable matures. that all franchises with certif i-
cated cable operations wil l "stay current".

" lt should be understood that-any required modifications
would have to be made even where a franchise does not
specifically state that it is amendable to comply with our
changes (w i th in  one year ) " .

Policy-Franchise Fees
"76.31  (b )  se ts  a  l im i ta tbn  on  the  f ranch ise  fee  deemed

acceptable in an application for Certif ication of Com-
p l iance" .

"The figure ofthree percent ofgross subscriber revenues
seems to more than atlequately compensate fbr the average
franchising authority ftrr actual regulatory costs. We have
provided :r waiver mechanism ftrr fees up to five per cent in
those cases where an unusual or cxperimental regulatory
program is proposed :rnd it can bc shown to nced the extra
revenue.  

"
"The te rm 'g ross  subscr iber  revenues '  i s  me: rn t  to  in -

clude only thosc revenucs derived from supplying regular
subscriber s€rvicei that is, the installation fe, disconnmt
and reconnect fees, and fees for regular cable benefits,
inc lud ing  the  t ransmiss ion  o fb roadc : rs t  s igna ls ,  access  and
or ig ina t ion  channe ls ,  i f  any .

"This tloes not includc rcvcnues fiom per-program and
per-channel ch:rrgcs, lcascd :hannels. advertiser revenues.
or  o ther  revenues l iom the  sys tem.

"We (FC( ' )  recogn ize  tha t  income t iom aux i l ia ry  cab le
services may at some future time c0nstitute the bulk of a
cab le  sys tem's  rece ip ts .

A t  some f 'u tu re  d : r te ,  a  l im i t  on  "gmss subscr iber  rev-
enues may be  l i f t cd" .

And,  "We suggest  tha t  f ranch is ing  au thor i t i cs  wr i te  the i r
fi:rnchise fee flexibly using gmss subscriber f 'ces (as dc-
fined here) as :r bzrse for now, but including a provision fbr
the  base to  changc to 'g ross  rcvcnucs '  au tomat ica l l y  in  the
cvent  tha t  ( the)  Commiss ion  changes i t s  ru les . "

"'fhere have been several cases where a franchise fee
has  been bascd on  someth ing  o ther  than gross  subscr iber
revenues. Where this fcc is bascd upon a set f 'ee per year per

subscr ibcr ,  genera l l y ,  we w i l l  a t tempt  to  t rans la te  th is  fee
in to  a  percentage o fgross  subscr iber  rcvenues to  see i f  i t
reasonab ly  compl ics  w i th  our  ru les . "

Policy-State / Local l'ees
"Both state :rnd local fees wil l be added together to

determine compl iance w i th  our  fee  l im i ta t ion" .
In  e f fec t ,  i f the  s ta te  takes  l71  0 fg ross  revenues.  the  c i ty

w i l l  then  be  l im i ted  to  : r  max imum of  2Va ( l  +  2  equa ls  37r
max imum a l lowed) .

"Severa l  ju r i sd ic t ions  are  a t tempt ing  to  impose a  'use

tax' as well as a fee for cable television service.
"We th ink  i t  necessary  to  vo ice  our  concem about  th is

development; the burdens and obstructions (to growth)
remain the same whether imposed via a f 'ee or a tax."

Policy - Fee Waivers
"A waiverofthe three percent maximum franchise fee is

available.
" ln the rare case where a more comprehensive regula-

tory program is contemplated, the extra fees might bejus-
tif ied. In particular, in larger markets where experimental
applications ofcable are being attempted, our three percent

CATJ fo r
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fee l imit might not cover the costs incumed.
"Petit ions to justify fees in excess of three percent

should include both a full description ofthe special regula-
tory program contemplated, a full accounting of the esti-
mated costs, estimated subscriber penetration, and the de-
rived figures on (fee) revenue anticipated from the fran-
ch ise  fees .

" Recitation of the normal obligations to oversee a fran-
chise assumed by the local authority is not sull icient to
warrant the extra fees.

"S imply  a l loca t ing  a  por t ion  o f the  t ime and sa la ry  o f the
various city officials wil l also not be considered sufficent.

"Such an allmation without amplif ication would only con-
firm that the fee is being used as a revenue-raising device for
the (city) general treasury."

The Commiss ion  is  go ing  on  record  as  be ing  sound ly  in
favor  o fa  nax imum fee  schedu le  o f th ree  percent  except  in
evcry  unusua l  "expcr imenta l "  

c i rcumstances .  And any-
th ing  tha t  looks  l i ke  the  CATV f ranch ise  fee  is  be ins  used
frrr general revenue raising frrr I hc e i l y t reu\rtry is goin! t,r he
given :r hard look.

Rrlicy-Lump Sum Payments
"  lnc luded in  our  (FC( - - )  l im i ta t ion  is  a  no ta t ion  tha t

Iump-sur r  p : ryments  (o r  payments  in  k ind)  wou ld  ncg : r te  the
c l f r r r t  to  l in t i t  thc  f r r rneh ise  fee .

"The pub l ic  wou ld  be  the  u l t imate  losers .  s ince  the  f ran-
ch is ing  au thor i ty  and b idders  wou ld  focus  on  b idd ine  ra thcr
lh r rn  hou l rnJ  hy  wht rm lhe  hcs t  serv iee  can he  prov- ide t l  t r r
the  cor rmun i ty .

"Such payrnents  a re  amor t i zed  (by  thc  FCC)  over  the
term of thc l ianchisc to detcrntine their et'tect on a Dercen-
l r rgc  f ig r r rc " .

In elfcct. if the franchisee is agrecing to pay the max-
imr rm non-wa ivcr  i tn tount  o f  3Vr ,  o f  g ross  revenues,  any
lump sum payment  (cven i l ' sp read over  l -5  years )  wou ld
push thc  i 'ee  over  the  J7r  max imum a l lowed.

"()ne 
exception to this nrethod is consulting fees and

ex pcnses incurretl in the granting of rcnewal of a tianch ise.
lf these f 'ces are not exccssive antl can be shown as dircct
cos ls  to  the  f ianch is ing  au thor i ty .  thcy  shou ld  be  recover -
able fiorl thc ult imate franchisee or from all f ianchise ao-
p l  i can ts .

"So long as  these cxpenscs  do  no t  becomc a  new fo rm o f
b idd ing ,  we w i l l  no t  inc ludc  them in  our  ca lcu la t ion  o f
(max imrrm a l lowab le)  f rnnch isc  fces .  We wi l l  (howcver )
cont rnue to  watch  f r t r  ev i t l cnce  o f  abuse. "

Policy - Flxtra Service Packs
" Anothcr arca thal we c loscly monitor is extra seryices"." l  h is  has  inc ludcd every th ing  f ronr  l i ce  w i r ing  o fen t i re

schoo l  sys tcms to  the  bu i l t l i ng  o f  te lev is ion  s tud ios  a t -
tached to  the  loca l  h igh  schoo l  to  the  add i t ion  o fex t ra  f ree
channels. fces firr access groups. and even free television
sets  fb r  c i t y  o l f i c ia ls . "

" ln  
many f ranch ises ,  the  f ranch isee is  requ i red  to  ins ta l l

one  l i ce  ' tap '  o r 'd rop '  in  cach loca l  schoo l .  and o f ten  in
every  o ther  govemmenta l  bu i ld ing  (c i ty  ha l l ,  f i re  houses .
etc.). We have no objrtion to this provision.',

"Some franchises have required the cable operator to
w i re  c l rch  r ( rom ( ) l  i l  seh t ro l  o r .e l l  schoo ls  f ree  o fch l rce .
Th i r  s t r r t  t r f  ind i rec l  payment - in -k ind  w i l l  no t  he  a l lowed
wi thout  jus t i f i ca t ion .

"A I l  par t ies  must  recogn ize  tha t  when such cos ts  a re
rncuned, they of necessity often become trade-offs on ser-
vice provided elsewhere to the community at large. In this
example we merely have the cable operator subsidizing the
schoo l  sys tem.  That  i r  no t  h is  func t ion .  '

"A trend seems to be developing where franchising au-
thorit ies specify in the franchise production equipment to
be made ava i lab le .
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"lVe do not think this is a particularly good idea.
C)rigination wil l not work because of anything written into
the fianchise. It is fhr more imporlant to write strict fran-
ch ise  prov is ions .  The i r  mere  requ i r ing  o f  spec i f i c  camcras
and equ ipment  w i l l  no t  guarantee  success t i r l  communi ty
access .

" l f  the  f ranch is ing  au thor i ty  w ishes  to  spec i fy  thc  ser -
v ice  package.  we (FCC)  w i l l  no t  s top  h im f iom do ing  so .

"  Both  f ranch is ing  au thor i t i cs  and the  f ranch isees  must
recogn ize  tha t  spec i f i ca t ion  o fserv icc  packagcs  w i l l  re t lec t
upon thc  cos t  o l ' thc  ovcr -a l l  serv ice  to  the  communi ty .
Excessive demands affect the yiabil ity of the system. Cable
opera tors  must  le : r rn  tha t  accept ing  such demands s imp ly
to  sccurc  a  l ianch isc  may no t  be  in  the  c i t ies '  bes t  in te res t .

"The net effect of some superficially attractive packages
might be a basic system that dfts not find it possible to serve
the community properly.

" l t  has  been our  po l i cy  to  da te  to  v iew any  serv icc
packages in  re la t ion  to  f ranch ise  fee  l im i ta tbns .

"Wc p lan  to  rc lax  th is  approach cxpcr imcnta l l y .  fhe
service package - so long as it is directly related to ser-
v iccs  und cqu ipmcnt  wh ich  can bcnc f i t  a l l  cah le  user r
wil l now b€treated as a contractural question, and so long as
the  package is  no t  c lear ly  excess ivc .  so lc l l ,  a t  lhc  d isc rc t ion
o i  the  t ianch isor  and t ianch isce .

"Anv  cv i t l cncc  tha t  cab lc  opcr : r to rs  o r  f ranch isors  a rc
us ing  th is  rc laxa t ion  t ( )  re tu rn  to  the  t lamrg ing  proccss  o f
s in rp lc  b idd ing  contes ts  w i l l  resu l t  in  imme d ia te  re ins t i tu t ion
ol- our l irrmcr procctlurcs.

" lt should hc notcd that if thc operator is required to wire
the entire sch(nl systcm for clo*d circuit cable u*, this wil l
sti l l  be considered payment-in-kind".

In  e f ' f t c t .  i f  the  equ ipment  to  hc  supp l ied  w i l l  bcnc l l t  a l l
cub le  users .  i t  w i l l  p robab ly  bc  cons i t le rc t l  con t rac tunr l  in
n i r tu rc .  l l - i t  bcnc f i t s  one nur row scgme n t  o f  thc  communi ty
(schoo l  svs tcm.  an  i rcccss  group.  e lc .  )  i t  w i l l  bc  cons idcrcd
payment-in-kind irntl wil l he sub.icct to the franchise lee
I i r n i l a l i o n s .

(  I  )  t ' l ach  o f  thc  sevcn dockc ts  a rc  bc ing  cons i r le re . t l  scpa-
ra tc ly  anc l  commcnts  rnus t  be  l im i tec l  to  a  s ing le  docket
nr rn rber :  i l  yor r  w ish  to  comnrcn t  ( )n  n r ( ) re  lhan one tk rcke t
nunrber .  hant l l c  each t locke t  commcnt  scpar i (c ly .

Polic-r" - Other Fees
" Proposals havc been madc to use part of the franchise

fee to tlefray costs of access programming, local educa-
t iona l  te lcv is ion  broadcas t  tac i l i t i es  (e tc ) .

"We have stated that the fianchisc fee should be uti l ized
fbr (and basetl on ) regulatory costs. lt should not be used for
revenue-raising purposes.

"We wi l l  (however )  en ter ta in  reques ts  fo r  wa iver  o f  th is
provision l irr the use of francbise fees lbr non-regulatory
purposes. Such requests must be very specific. lnformation
on how the  lunds  w i l l  bc  used.  d is t r ibu ted  and accounted
for  must  be  inc lu t ied .  A  s ta tement  tha t  thc  p roposed use o f
the  lee  is  cons is ten t  w i th  our  regu la to ry  p rogram and w i l l
benef l t  the  deve lopment  o l 'a  b roadband communica t ions
sys tem wi l l  a lso  be  necessary .

. 'Ex t ra  t 'ees  w i l l  be  i im i tcd  to  the  same max imums now
imposed for regulatory purfx)ses. l ive percent ofgross sub-
scr ibcr  revcnucs .

"  l t  i s  un l i ke lv  tha t  we w i l l  a l low wa ivcrs  lb rany  proposa l
that cxceetls a total of f ive percent tbr regulatory and non-
rcgulatory purposes.

"  Proposa ls  tha t  w ish  to  use  thc  two perccn t  pad bc twccn
three and tive perccnt l irr public rccess purposes p()se
sever r l  p rob lems.

"We in tcnd to  i ssuc  r  separa te  tk rcument  tha t  w i l l  ad-
drcss this spccific issue. I 'here are serious diff iculties, wc
tecl, with govcrnmental funding of (krcal access) progranr-
ming .

" ! !g  ( t ; ( 'C)  in tend to  he  v ig i lan t  und mon i to r  any  re
qu i rements  f i r r  (addcd)  l ianch isc  t ' ccs  o r  (ad t led)  serv icer .
to  assLr rc  tha t  no  undue burdens  are  be ing  imposed tha l
wou l t l  re  su l t  in  a  d iminr r t ion  o f  the  over : r l l  go i r l s  se t  f t r rcah lc
te lev is ion .

"Cable television must be allowcd to grow in stages or it
wil l bc kil led by ovcrexpcctation and excessive demands".

A l l  in te re  s ted  par t i cs  a rc  inv i te t l  to  l l l e  wr i t t cn  contme n ts
on ( )ne  or  n lo rc  o l ' the  pnrposet l  ru le -mak ing  proposa ls  (see
tcx t )  ( )n  o r  bc f i r rc  Junc  7 .  197,1

R e p l y  c o m m e n t s  w i l l  b e  d u c  b v  J u n e  2 l s t .  1 9 7 4 .
An original and l4 copies of any comments must be in-

cluded with any fi l ing, to satisf-r" (bmmisskrn requirements.

L A T E  F C C  N E W S
D u e  d a t e s  f o r  t h e  d o c k e t s  d i s c u s s e d  i n

t h i s  m o n t h ' s  C a b l e  B u r e a u  C o m m u n i q u e  r e -
p o r t  h a v e  b e e n  m o d i f i e d  b y  t h e  F C C .

A n n o u n c e d  M a y  6 t h ,  t h e  f o l l o w i n g  d a t e s
f o r  d o c k e t s  d i s c u s s e d  a p p l y :

2 0 0 1 8  -  T e c h n i c a l  S t a n d a r d s ,  c o m r n e n t s
n o w  d u e  A u g u s t  2 n d .

2 0 0 1 9  -  F r a n c h i s e e  S e l e c t i o n ,  c o m m e n t s
n o w  d u e  J u l y  2 6 t h .

2 O 0 2 O  -  L i n e  E x t e n s i o n s ,  c o m m e n t s  n o w
d u e  J u n e  2 3 t h .

2 O O 2 1  -  F r a n c h i s e  D u r a t i o n ,  c o m m e n t s
n o w  d u e  J u l y  5 t h .

2 0 0 2 2  -  F r a n c h i s e  E x p i r a t i o n ,  c o m m e n t s
n o w  d u e  J u l y  1 9 t h .

2OO23 -  Sys tem Trans fers ,  comments  now
d u e  J u l y  l 2 t h .

2 O O 2 4  -  C o m p l i a n t  P r o c e d u r e s ,  c o m m e n t s
n o w  d u e  J u l y  2 8 t h .

A d d i t i o n a l l y ,  D o c k e t  1 9 9 9 5  ( n e t w o r k  e x -
c l u s i t i v i t y )  h a s  h a d  c o m m e n t s  r e s c h e d u l e d
u n t i l  J u n e  1 7 t h .
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( ) ( )PS r)  t . rPAR'r 'MEN' l '

; \  coup lc  o f  ru inor  t ransgress ions  s l ippcr l  in to

our  \ lav  197 '1  i ss t re  o f  ( iA ' l ' . f  .  I fo r  t l t c  rccor t l ,

the t  neet l  t ( )  l )e  c ( ) r rcc te (1 .

PA( IE  l  -3  - ' l ' hc  tcx t  ca l l s  fo r  r  O-5oo In ic r t r

i r r r rp  n rc tc r  rvh i l c  thc  schcnr l t i c  o f  the  no isc  i r t t l i

c l t ing  meter  shorvs  a  ( ) -5oo rn i l l i anrp  tnc tc r .  Sh t tu l i l

v r ' u  l ' (  ( ( r n l u s ( , l .  n t i ( r { ) l t n l p  i s  e o r r r ' r ' 1 .

PA( IE  33  -  I ) iagranr  I ,A  shorvs  t l t r  n t l r l<er
source  and swecp s ( )L r rcc  bc i r rg  r r r i xcc i  in  l  co t lb i t r -

c r  lheac l  o f  the  i r rpu t  o f  t l r c  un i t  undr r  tes t .  I ' \ , c rv

goot l  t cchn ic ian  knorvs  thc  r ra rker  i s  ad t led  to  the

su,ecp t l i sp lay  a f te r  the  un i t  un( lc r  tcs t .

PAGI . I  44  -  l . rnder  equ l l i za t ion  paragraph,  thc

las t  scn tcncc  shou l t l  rcac l  .  " i .e -  ( lab lc  losscs
approx i r ra te lv  doub le  every  t ime t l re  f requencv  is

quadrup lcc l .  
"
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BETWEEN PAGES 8/9 or 40141

t



*
t'

" , t  
I

t f . '
1
L
I

&*
*
t
*

'4

;,
/
.t

T
!f,




