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We
think

of your

notyour
slze.

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 people in f ive regional faci l i t ies are experienced 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. Rapidly.  When you need any CATV suppl ies-fast- think
of Anixter-Pruzan. Cal l  us f i rst .

Atlanta / (404) 451-6368
Los Angeles / (714) 556-6270
New York /  (516) 822-8585
Sf. Louls / rc14) 423-9555
Seatt/e / e06) 624-6505

We've put i t  a l l  together!

Nat ion 's  la rges t  CATV d is t r ibu tor



Bachtoteslity!

*r' "'er r)e been iltet e oll oloflgl

flOllt 
"- 

Reality is flrat 3000 ..smalt,'

systems are the backbone of cable TV. And
we've been providing headend to tap equipment to them for
22 years. Equipment tl 'rat operates ol1 spec, year after year. At
a reasonable price.

Sure, along the way we've developed some pretty fancy
gear. lnnovatior-rs at the tirne, standards today. Like solid-
state active and passive devices. heterodyne signal processors,
AGC and comltosite AGC systerns . even two-way amps that
work.

But we've never turned our back on the "small" system
guys in the front line providing excellent CATV service where
it's really needed. A couple of taps or a 50-rnile BOM are big
things to us.

We've been paying our dues since 1952. Through good
years and bad. And we'll continue doing "small" jobs in a big
way in the years to come. Check us out and you'll see what
we lnean.

2 9 6 0  G R A N D  A V E N U E
P . O .  B O X  1 3 7 4 1
P H O E N I X ,  A R I Z O N A  8 5 0 0 2
16021 252-1131

The CABLEbi l i t y  Peop le

alneGo

I
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STRONG LOGS THAT
WORK

AND WORK
and work

cADCo SSt- 'Scr ics logs arc bui l t  to takc a bcat
i n g .  w h i l e  o u l - p c r f o r m i n g  c v e r y  o l h e r
(  A T V  /  M A T V  l o g  o n  t h c  m a r k c t .  Y c t  S S [ - -
Scrics logs arc l ightwcight (al l  a luminum) to
s i m p l i f y  t o w c r  i n s t r l l u t i o n .

S i m p l e  l n s t a l l a t i o n-

No othcr (  A' fV qual i ty logs can bc f ihcrboard
containcr shippcd (thrt  srvcs blg crat lnS tnd
shipping moncy);  SSI- Iogs comc rcady to rs
scmblc (al l  thc hart l  work is d()nc; a high bnnd l(rg
w i l l  t a k c  y o u  3 0  m i n u l e s  t o  c o m p l c t c ) .  A n d  i f r n
c l c m c n l  s h o u l d  e v c r  b c  d a m a g c d .  y ( r u  c r n  r c _
p l a c c  i t  c o m p l c t c l y  o n  l h c  l o w t r  w i ( h  l u s l  r
w r e n c h !

M o r e  G a i n-

Optimum-rngin$rrd SSL scr ics loSs arc singlc
channel on low band for morc gain rnd bctter
m a t c h  t h a n  c o n v c n l i o n a l  k r g s .  O n e  s t a c k  w i l l
g i v c  y o u  l h e  g a i n  o f l w o  s t a c k s  o f o t h c r  b t a n d s l
T h a t  i s  m o r c  D B  p e r  d o l l a r .  a n d  l o w c r  t o w c r
Lrading .  .  an imporlant cost cont iderat ion.

MODEL LB-SSL-74 MODEL HB.SSL.75-

R c a r  i  b o o m  m o u n l i n g  f o r  t o w c r  l c g s  f r o m  1 . 5  i n c h c s  t o  J . 5
i n c h e s  o d .  S o l i d  r o d  e l e m c n t s .  O p t i m u m  c n g i n e e r e d .  G a i n  -

l 2 . 0 d b o v e r t u n c d d i p o l e ; M a t r h  l 8 . 0 d b m i n i m u m .  P r i c e

$ 1 0 i 1 . 5 0  c a c h .  S t r r e k i n g  k i t r  u r r r i l r h l < .

S i n g l e  c h a n n e l .  c e n t e r  /  b ( x ) m  r n o u n t i n g  o p t i m i z e d  l o g  o f
s u p e r i o r  g a i n  a n d  s t r e n g t h .  S o l i d  r o d  c l c m c n l s .  G a i n  -  1 2 . 0  d b
o v c r  t u n e d  d i D o l e l  M a t c h  -  l l l . 0  d b  m i n i m u m .  P r i c c  -

$ 1 6 5 . 0 0  e a ( h .  S t a c k i n s  k i t s  a v a i l a b l c .

t;AD00- The TU peopl"3*oonl,',.i,'3Lf 0k 23118
(405) 681-5377

CATJ for
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PUBLISHED MONTHLY, AS ITS OFFICIAL JOURNAL, BY THE qOMMUNITY
ANTENNA TELEVISION ASSOCIATION, INC., OKLAHOMA CITY, oK-
LAHOMA AS A SERVICE TO THE CATV/MATV INDUSTRIES SERVING THE
AMERICAN TELEVISION PUBLIC.

A do-it-yourself 40 foot parabolic dish for V H F and
UHF that can be bui l t  for under $200.00 in materials
(or a 20 foot for under $100.00) with 40-footer gains
in excess of20 db over a dipole at high band and 25
db at UHF is being readied for complete CATJ
treatment in the forthcomins Julv 1974 issue.
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Often, with the f irst issue of a new magazine, the editorial feature is devoted to some

form of crzlogy emphasizing the f ine features of the publication. While that may help push the

magazine in the eyes ofthe prospective subscribers, I  truly doubt that anything I might add

here wil l  al ter the impact of Volume One, Number One.
On the other hand, a few editorial comments about the pending Senate Bi l l  l36l and i ts

sponsors might olter, in some small  way, that ever increasing threat that al l  CATY and

MATV systems are about to pay a vicx' ing /cx, under the guise of a copyright fee.

On March 4th, 1974 the United States Supreme Court ruled in favor of CATV (and

MATV) when i t  stated that we do not owe copyright fee payments to program owners. The

decision handed down by the nation's highest court came in the case inst igated in 1964 by the

CBS television network, and a handful of program suppliers, against the TelePrompTer

C o r p o r a t i o n .  A f t e r  t r y i n g  t h e  c a s e ,  s t a y i n g  t h e  r e s u l t s ,  a n d  a p p e a l i n g  t h e  c a s e ,

CATV/MATV (and the nation's viewing public) won the r ight to watch television without

payment  o f  a  new v iewing  tax .
Many an t i -CATV fo rces  hoped the  Cour t  wou ld  ru le  tha t  cab le  (o r  w i re )  re -

transmission consti tuted apcrf irmant'c under the Copyright Act of 1909. Barring such an

anti-viewing decision of this magnitude, the anti-viewing forces hoped at least that the high

Court would rule that the CATV use of "distant signals" would consti tute a "performance"

by CATV (distr ibution by wire or cable). But alas, the high Court found otherwise.

So where do we stand now?
On one hand we haveSenatorJohn L. McClel lan (D.-Ark.) and his Sub-Committee on

Trademarks, Patents and Copyright. The good Senator is the proud author of S.l36l,  a bi l l

he drafted so long ago that i t  now has cobwebs. The Senator is under tremendous pressure to

get the bi l l  released. Copyright owners (people l ike CBS) want i t  passed by the Senate (and

House) so that copyright owners can start col lect ing sizable new fees for everything from TV

programs to l ibrary books.
If  the high Court has ruled that CATV/MATV systems do not no)f owe copyright

payments for use of re-transmitted (by cable) programs, i t  is the contention of the Senator

that v'c l , i / /  owe copyright payments when he gets S.l36l writ ten into law.

On the other hand we have people l ike the United States Justice Department, the

television broadcasters, and even the copyright owners themselves ( in the person of Jack

Valenti ,  of the motion pictures producers group) in outward agreement tbat small ,  tradit ional

CATV systems should be exempt from any copyright payment.

So we have the Senator on the side of CATV paying copyright, and almost everyone

else on the side of non-payment l iabi l i ty for at least the small ,  tradit ional systems.

Seemingly, those who don't  want the l iabi l i ty would somehow be able to convince the

Senator that this payment is unnecessary. But there is a bug in the works, and that is NCTA
(National Cable Television Associat ion).

Immediately after the Supreme Court ruled that we do not owe copyright fees, David

Foster (President of NCTA) told reporter Jay Sharbutt of the Associated Press, "We have

always felt that as a matter of qualifying cable to become a first-class member of the

CATJ for



communications fraternity, we should accept this (copyright payment) responsibil i ty (em-
phasis ours) . "

Foster was reported as saying his group "sti l l  wants congress to make cable TV
operators pay copyright fees". His group, he reported, "represents 1,300 ofthe nation's
3,000 cable TV systems". He also stated, "This has been a diff icult position for the cable
industry to come to . . there are sti l l  many cable operators who don't feel they should pay
copyright fees."

Foster's reason for this unusual position is, "euite candidly, a whole lot of our
regulatory problems, I think, wil l either go away or be minimized once we've got the
copyright issue behind us".

Q ualifying cable as a Jirst class member of the communic'ations fraternity? What does
this mean? Does first class mean that we wil l suddenly be able to bid for off-network re-run
shows like Po nderosa? Does first class mean that we can bid on fi lm packages now being sold
directly to the TV broadcasters? Does first class mean we get to bid on special sporting
events l ike the World Series and the Super Bowl? So that we can sell these programs direct to
our viewers on a per-program fee (charge), thereby taking them offthe over-the-air broadcast
facil i t ies ?

Boy, that sounds great!
I can just see my 650 subscribers in podunk, oklahoma lining up at my box office to

buy a ticket to the Super Bowl CATV telecast, ufter my industry outbid the networks for the
showing and took the event off of over-the-air television. And right there next to my 650
subscribers holding a $5.00 ticket-fee wil l be 2,000 rural folks of ZingCounty, Oklahoma
waving something a whole lot less friendly than a 95.00 bil l !

But that is the great American free-enterprise system, find a new way to corner a buck
even i f  i t  means 2,000 farmers inztng County,  ok lahoma suddenly lose the Super Bowl .

This lunacy has got  to  come to a hal t .  l f  NCTA has 1,300 member systems and th is
i ndus t r yhas3 ,000ope ra t i ngsys tems , the rea rea t l eas t  l , T00sanepeop les t i l l  ou t t he re .To
these 1,700 system operators I make this appeal, on behalf of CATA:

David Foster says our problems wil l either go away or be minimized "once
we've got the copyright issue behind us".

The only thing that wil l go uway is money ; money from all 3,000 systems to the already
well-healed copyright owners.

The only thing that wil l be minimized is our independence to provide a worthwhile
television viewing service for a reasonable service charge per month.

If the big systems now cabling the urban cit ies want to pay copyright for the pleasure of
bidding on the Super Bowl, we say let them do it.

But the smaller systems, the 'Podunk, Oklahoma's of this great land, need to counteract
the image portrayed by NCTA's Foster. Apparently the only way to discourage this is with
polit ical clout. The CATV industry, in years gone by, has been able to muster tremendous
grass roots letter and telegram campaigns to prevent such idiocy. It is t ime to do this again.
Every one of the 1,700 non-NCTA member systems, andeveryone of your subst:ribers needs
to join the battle against the insidious (proposed) viewing tax.

If you agree, let CATA help. The perforated card found between pages 8 and 9 of this
issue of CATJ, mailed to CATA, wil l bring you a package of materials that wil l outl ine how
you can gain favorable anti-copyright publicity in your own town, and how you can spend a
few dollars now to get your subscribers involved in a letter writ ing campaign, so that future
years do not witness 5 cents from every CATV receipt dollar going into some gargantuan
copyright fee slush fund.

It is no wonder there is so much pressure to get this law written onto the books. Seventy
mill ion potential CATV homes times 5 cents per dollar (or 25 cents a month on a $5.00
monthly fee) is $ 17,500,000.00 per month for copyright owners ! And that buys a lot of votes.

I
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CAPTIONS

A UHF television stcrt ion inVermont (WVNY-TV, channel 22) has f i led an unusual

peti t ion for special rel ief with the FCC. The peti t ion seeks to have al l  CATV systems

carrying the channel 22 signal carry i t  uniformly on channel 4. The stat ion (an ABC outlet in a

three stat ion market, where the other 2 networks are VHF) says that of the l5 systems now

carrying i ts signal, al l  but 6 now carry WVNY on channel 4. Of the 6 that do not, 5 are in one

major complex in the heart of the WVNY service area and represent a whopping 4,500

homes.  WVNy notes  tha t  CATV sys tems must  car ry  VHF s ta t ions  on  the i r  o r ig ina l

channels when requested to do so, but that UHF stat ions suffer by not being able to promote

a single "channel number" in their markets. The stat ion contends that, "By requir ing

same-VHF-channel carr iage, the competit ive posit ion of WVNY would improve remark-

ab ly '  '  .
Fttrt  J oncs TV, of Fttrt  J ones, C al i fbrnia is a typical small  system of 4 miles of plant and

103 subscr ibers .  The month ly  fee  is  $3 .50  wh ich  g ives  the  sys tem under  $362.00  per  month  to

work  w i th .  The sys tem was bu i l t  in  1958 and car r ies  four  channe ls .  The sys tem owner ,

Ernes t  Smi th ,  pu t  the  sys tem in  so  h is  town wou ld  have TV.  Smi th  says  " the  sys tem is  too

small  to afford a maintenance man. By the t ime we pay pole connections, insurance' power

bi l ls and maintain the equipment. on $362.00 per month there is darn l i t t le left  !  And now there

is tons and tons of paperwork, and new regulat ions every day . W herc w' i l l  i t  ul l  cnt l? Probably

not unti f  I  get fed up and pul l  thc plug on thc systcm"'

Thc rad-futt  Copyrightisslc was mysteriously placed at the far end of the 1974 NCTA

convention in Cihicago, almost as i f  NCTA knew many of the smaller operations would have

run out of convention t ime and money and gone home before the matter came up for

fo rum- type c l i scuss ion .  That ' s  one way to  ge t  an  issue passed w i thout  a  d issent ing  vo te ;  don ' t

bring i t  up unti l  al l  of the dissenters have gone home!

Mttn1, sl ,stcm opcrstors who recently went through the March 3l deadline to conduct

equipment measurement tests for the FCC made one test they did not have to. In the panic to

be "legal".  many operators made the signal to noise tests on al l  of their channels, apparently

no taware  tha t thesc tes tsurc requ i redon ly  ons igna ls f i rs tp ickedupwi th in the i rGradeB(or

A)  serv ice  contours  (76 .60-5  (a )  ( i )  and ( i i ) .

Thc pre-publi t6t ion subst 'r ipt ion muil ing by CATJ (the one with the Video-Quali ty

Evaluation C hart on the back side) was an unmit igated success. Technicians ran 2- l  ahead of

system owners in subscribing and many systems subscribed for both themselves and a

techn ic ian .  Severa l  wro te  to  ask  about  g roup ra tes .  I f the  sys tem i tse l f i s  a  subscr iber  to

CATJ. the f irst Technician subscript ion is $7.00 and al l  after that are $6.00 i f  al l  technicians

are employed by the same system. You might bring this to the attention of your system

owner .
The release t late of UNDERSTANDING (FCC) FORM -125 has been pushed back

unti l  the end of Apri l ;  several recent changes in the n,ay these forms (especial ly appl icat ions

for Cert i f icates of Compliance) are processed or accepted made CATA postpone this

release so the book(let) would be reul ly up-to-date.

J.J. Mueller of EMCO CATV in Nev,Hampshire (operating 9 systems of over 50

subscribers and l0 with fewer than 50) has enl isted the aid of his Congressman to try to get

the FCC to accept a new format for processing Cert i f icates of Compliance for "small

systems" of under 1,500 potential subscribers. Mueller 's plan would al low these small

I
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systems to bui ld as soon as posible after being granted a local franchise, rather than wait ing
out the often year-long CAC process, provided the system wil lcaruy only off-the-air ( i .e.

local ly received at the head end) signals. Mueller is also asking that these " small  systems" be
el iminated from non-duplication requirements.

It  is " thut t ime ofy,ear" aguin; when summer t ime weather patterns bring up co-channel
signal levels east of the Rockies and freak skip condit ions affect low band channels with
signals from stat ions 500 to 1,500 miles away. Systems with less than -10 dbmv antenna
levels can expect co-channel problems to be severe for minutes to hours to days in the
warmer months ahead.

As soon us CATA tff iL ' iul l t  unnounccd CATJ would be published, a strange thing
happened to CATA press relat ions. In the past, releases have gone out weekly or every
other week to al l  of the trade magazines, including BROADCASTING, the trade-weekly of
the broadcasters (most of whom are f inancial ly interested in CATV). After the off icial CATJ
announcement ,  most  o f  the  t rade press  cu t  way  back  on  pub l ish ing  CATA news re leases  and
one cu t  them out  en t i re ly .  One o f  these had c r i t i c ized  CATA harsh ly  fo r  "no t  keep ing the
trade press informed of CATA activi t ies" when the last f ive releases we sent to this
publication were never run. Apparently that editor uses narrow bandpass f i l ters when he
decides what news is.f i t  to print in his publ icut ion, publ ishing only that which he agrees with
and harshly cri t ic izing CIATA for not keeping him informed so that "he can do his duty" in
keeping the industry informed. That editor wi l l  be disappointed to learn that hisrutt publ ish-
lrrg our news releases wus not a major factor in our reaching a decision to publ ish CATJ!

You x' i l l  noticc thzrt CATJ art icles have a sl ightly dif ferent format fmm other publ ica-

t ions you may now read. The basic text of each feature tr ies to cover al l  of the bases.
Supplemental related-topics are then covered at the end of the art icle in featurette style. You
wil l  also notice that art icles are not continued to the rear; each is complete from start tcr
f in ish .  F ina l l y ,  as  adver t i sers  inc rease,  adver t i sements  w i l l  g roup in  e i ther  the  f ron t ,  on
covers .  o r  mixed in  w i th  fea tures  s ta r t ing  w i th  the  four th  fea ture  each issue.

Spcuking oJ udvert iscrs; those who appear in the init ial  issues of CATJ have more than
the usual guts (and we suspect they also have considerable interest in helping tradit ional
CATV systems). Advert ising in a sight-unseen publication published by a new trade associa-
t ion takes a strong backbone. Lct thcm krutx'1,ou upprct iutc thc supptrt!

N tnt '  thc N CTA Bt,urt l  hus t ' lected Bruce Lovctt as their new Chairman (for the coming
year) there is speculat ion thatany outtt ,urd imagc of being concerned about small  system
problems wil lvanish f iom the NCTA. Lovett is known for his big is good phi losophy;and he
reportedly had much to do with the demise of NCTA staffers Bi l l  Smith and John Paul

Johnson, both of whom worked for the betterment of the small  system operators. The small
system department at NCTA has been tr immed to a single, hard-working gal, (a veteran of
more than 15 years) who is under intense pressure to hold on to the few small  system

operators that NCTA sti l l  has in the fold, while Prexy Foster is bounding about the country
being quoted as being in favor of things like Copyright puyments.

Quote oJ'thc month: From the March 4, 1974 Supreme Court Decision that ruled
CATV/MATV systems do not owe on copyright; "By import ing signals which could not
normally be received with current technology in the community i t  serves, a CATV system
does not, for copyright purposes, alter the function i t  performs for i ts subscribers, but the
reception and rechanneling of these signals for simultaneous viewing is essential ly a viewer
function, irrespective of the distance between the broadcasting stat ion and the ult imate
v iewer" .  E t  tu ,  Dav id?

M a y , 1 9 7 4



Noise ln Your Pictures?

LIGHTNING & TRASH

POWER LINES . NIOTORS

CATV NOISE
'l 'he 

perfect CA'l 'V head end is usually
located well  out of the town to bc served,
well  away from busy highways and locat-
ed so power distr ibution l incs irre not
within the inrmediate antenna f ielcls.

' l 'herc 
are tew perlt :ct head end loca-

t ions .

I t S u : r l l y ,  r ) n c  ( ) r  n l r ) r c  C ( ) n ) p r o m i S c s
rnust be made. ' l 'he system planncr must
cons ider  land ava i lab i l i t y  rnd  pr ice ,  the
length  o f  the  t runk  run ,  and the  t runk
cascade to  thc  most  d is tan t  reaches  o f  thc
communi ty .  I r ina l l y ,  i f  a  tower  i s  invo lv -
ed ,  loca l  zon ing  ord inances ,  and FAA ap-
prova l  en ter  in to  the  equat ion .

Oonsequently, most CA'[ 'V head ends

do l rave  some no ise  prese i l t  on  some

cl.tLtn nels some of the t irnc. ' l 'hat noise
is  the  sub jec t  o f  our  repor t .

D E F I N I N G  N O I S E

CA'I 'V system noise can usually be

traced to one of four sources.
(1) Ampli f ier noise caused by exces-

sive noise l igures in one or more signal

ampli f iers (start ing at the hcad end and

work ing  th rough the  p lan t ) ;
(2) Man made electr ical noise - origin-

at ing on power l ines, in electr ical ly oper-

ated equipment, or in combustion operat-

ed equipment f ired by electr ical spark;
(3) Atmospheric noise created by

electr ical discharges in the atmosphere
( ie .  thunders to rms w i th  l igh tn ing) ;

8

(4) {)ut-oJrband noise radiat ion created

by signal processing units (on-channel

str ips and l-retrodyne signal processors)

wlr ich generate noise on adjacent channels
in addit ion to processing signal(s) on rhe
desired channel.

Ampl i f ie r  no ise  and ou t  o f  band no ise
radiat ion from processing equipment wil l
no t  l rc  covered a t  th is  t ime.  A tmospher ic
no isc  and man-made e lec t r i c t l  no ise  w i l l
bc  our  sub jec t  th is  month .

ATMOSPHERIC NOISE

'l 'he most c()mrn()n form of atmospher-

ic noise we encounter is that creirted by

thunderstorms (with l ightning). ' l 'he dis-

charge of mil l ions of volts of potential by

Mother  Naturc  c rea tes  a  "sp ike"  o f  rad i -

rtcd [{} i  (radio frcquency) encrgy which

begins down in the VI-F (vcry low fre-

quency) range and extends up well  into
the VI{F, (very high frequency) region.

1'ypical ly, such a discharge occurs
with a very rapid r ise t ime and i ts poten-
t ial  subsides within a second or two of
real t ime. You can "see" such an event on
a spectrum a"na.lyzer such as the 'l'ek-fron-

i x 7 L l 2 .
' fhe 

effects of l ightning can be observ-
ed on al l  of the low band ' t 'V 

channels
(2-6) ,  w i th in  the  FM band (88-108 MHz)
and in to  the  h igh  band (channe ls  7 -13) .
' l 'he most damaging " interference" 

is on
low band signals however as the RF po-
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tential at low band from l ightning dis-
charges is much greater than at high band.

In fact, the RF potential is greatest at the

very lowest frequencies affected; and

scientists have "tracked" thunderstorms

in t l ' re southern hemisphere from loca-

t ions in the northern hemisphere by "tun-

ing in" signals known a,s wbist ler.s that

these storns create in the VI-I. '  range.

Lightning affects at our low band ' I 'V

f  requency  ra  ngc ,  on  t tu r  p ic l  u rcs .  i s  : l

function of rat ios; our dcsired ( ' l 'V)sig-

nal to the undesired IIF discharge from

the l ightning.

t. ightning discharges are apparently

modulotcd at a relat ively low frequency

rrtc; and the interference, while short

l ived, is con.rpletely degrading while i t

exists. ' l 'he photos i l lustrate a signal with

no l igh tn ing  present  and w i th  a  d is -

ch:rrgc "covering" the signal.

A B O V E  -  l i g h t n i n g  f r e e  p i c t u r e ;

B E  L O W  s t a r t  o f  l i q h t n i n q  s t r i k

unit "sees" the discharge as a sudden sig-

nal enhancement. In some processors,

this causes the AGC to clamp-down on

the processor gain, causing the real signal

to drop way off (on the l ine) for the

period the discharge is present. ' l 'his only

worsens the situation for the cable viewer

since the already l ightning-noise laden sig-

nal is further level- lowered on the CA'I 'V

plant; causing i t  to drop into snow (am-

p l i f i c r  no isc )  p / rs  l igh tn ing  no ise .

In other processors, the l ightning dis-

charge so completely masks the sync sig-

nals which thc AG(l in the processor re-

ferences to, that the processor can no

longer "sce" the sync signals at al l .  Lack-

inpl dctection of this AGC reference sig-

nal, the processor sinrply sbuts oJJ; letv-

ing  the  channe l  b lank .  
' t ' h is  keeps  the

custonlers fron-r bcing annoyed by l ight-

n ing  d ischarge no isc ,  bu t ,  i t  a lso  lcevcs

A B O V  E  B u i l d u p  c o n t i n u e s ;

B E L O W  -  a n d  p e a k s  h e a v i l y

them with programming gaps. And i f  the

A ( l ( l  h a s  a  d c l a y e d  r e t u r n  t i r t ' u i t  i n  i t ,

Because of the

l ightning discharge,

M a y , 1 9 7 4
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the channel may remain blank for several

seconds before i t  comes back on.

l . i g h r n i n g  . l i s c h r r g e s  v a r y  i n  i n t c n s i t l  ;

as  in te rcepted  a t  your  head end.  I " igh t -

n i n g . l i s e h l r g e :  t h c m s ( ' l v e s  v a r y  i n  i n t t ' n -

sity. In addit ion to t l-r is variat ion, we alscr

have:
(1 )  Var ia t ions  in  the  loca t ion  o f  the

discharge as that relates to t l-re receiving

antenna "pa t te rn"  ( i c .  a  d ischarge occur -

ing off to thc side of the antcnna arr2ry

wil l  be ret luced in intensity by the natur-

al rejcct ion of thc antenna pattern) i
(2 )  Var ia t ions  in  the  incoming l t r t la r i t y

o f  the  l igh tn ing  d ischarge ( ie .  a  d ischargc

that is predomir-rently vcrt ical ly polerized

as i t  i rrr ives at the receiving antenna wil l

no t  do  ncar ly  as  much damage as  one tha t

is  hor izon ta l l v  po la r ized  l i ke  the  recc iv ing

a n t c n n a ) .
' l ' l ic rat io of thc clesired signnl to t lrc

non-desired l ightning cl ischargc is the key

to the r lcgree of intcrferencc you cirn

expec t .

Nlc:rsurements conducted over severel

slrmmers indicate that l ightning discharges

wi th in  10  mi les  o f  a  low band recc iv ing

s i te  ( i c .  one w i th  low band s igna ls  coming

of f  the  l i r  on  onc  or  more  low band chan-

ne ls )  <> f ten  excced +30 dbmv (32 ,O(X)

nr ic rovo l ts ) ;  and tha t  d ischarges  1o-3o

mi lcs  eway,  and w i th in  l ine  o f  thc  recc iv -

ing antenna array pattern, often nteasure

in  excess  o f  +2O dbmv (10 ,0O0 n t ic ro -

vo l ts ) .
( ' l -he intensity of these discharges is

dif f icult  to grasp; tests indicate l ightning

discharges as far as 2OO miles away often

rise as high as -20 dbmv on 1t) db gain

rece iv ing  an tennas on ly  100 fee t  in  the

a i r ,  on  1ow band channe ls ! )

CURING L IGHTNING INTERFERENCE

Unlike co-channel or even man-made-

noise, l ightning discharges do not come

from a dist inct ive poirt t-source; that is, a

single location with a known angle of ar-

1 0

r ival (reference the desired signal heading)

against which you can phase antennas for

antenna pattern shaping, and interference

e l im ina t ion .

So common s tack ing  techn iques  are

not satisfactory.

Analyzing the source; i t  can be'

(1  )  in  f ron t  o f  the  an tenna

(2)  beh ind  the  an icnna
(3)  o f f  to  the  s ide  o f  the  an tenna.

I t  can  a lso  be ,
(a) high above the hortzon

(5)  r igh t  on  the  hor izon
( 6 )  o r ,  h c y o n r l  t h c  h , r r i z o n .

t t  can  be  a lmost  anyp lace  around you.

IJut as a matter of practical i ty, i t  is l ikcly

to be behind, off  to the side, highcr than

or beyond the horizon from your rcceiv-

ing antenna, more oftcn than i t  is going

trr lre orr t :Ltc borizort and clead in Jront ol

your dnlci ln[t .

So i f  you can so pattern shape your

antcnna so  tha t  you  c l im ina te  (o r  g rca t ly

rcduce)  your  an tenna pa t te rn  lobcs  ( ie .

p ick  up)  in  e l l  d i rec t ions  o tbcr  Lhdn <>n

thc  hor izon  and in  f ron t  o f  your  an tenna,

you wil l  clo about as much ns you can ex-

pcc t  to  do  to  rcduce the  d is rup t ion  o f

l ightning dischargcs.

Such ln antenna pattcrn is discussed

in some detai l  later in this art icle.

Not al l  etmospheric electr ical energy

is dissipate d by l ightning discharges.

l , ightning discharges arc violent, sudden

releases by mother nature. The same type

of "weather pattern" which creates

l ightning often also creates a form of dis-

charge kn t rwn as  prec ip i ta t ion  s l " t t i i .

Precipitat ion stat ic usually occurs dur-

ing a l ight mist or just ahead of a rain

storm. An electr ical potcntial ( ie. dif fer-

ence) exist ing between the earth and the

atmosphere causes electrons ( ie. energy)

to "move" from the antenna array to the

atmosphere. When this happens, the an-

tenna array acts as an electrode ( ie. pic-

ture a capacitor element) and the energy

CATJ for



.stords on the antenna elements unti l  i t  is
potent enough to " jump" to rhe atmos-
phere. 1'his is sort of l ightning in reverse.

The voltage involved seldom exceeds
50-70 volts potential,  but i t  is "modulat-

ed"  by  the  random mot ion  o f  the  e lec-
trons and this creates a r.vide band type
of noise that is most prevalent in the low-
er  V l lF  reg ion  ( ie .  be low channe l  2  up
through channe l  6 ) .

P r e c i p i t a t i o n  s l t l i c  i s  m ( ) s t  ( . ( ) l 1 l m o l t  i n
regions of the country where thunder-
s to rms d<t  no t  occur .  You know you have
i t  whcn a  normal ly  good qua l i t y  low band
signal starts to get white f lects ( '"vi th a
few black f lects) of n<rise in i t ,  thc f lecks
building stronger ancl stronger over a 10
second to  one minutc  per iod ,  anc l  then
sudclenly disappenring entirely with thc
picture returning to normal qual i ty levels.
' l ' he  

d isappearance o f  thc  no ise  occurs
when the precipitat ion stat ic ntakes i ts
" j r -p "  to  thc  a tn rosphere  anc l  the  po tcn-
t ia l  (d i f fe rcnce)  i s  e l im ina ted .  ' l ' hc  

no ise
wi l l  re tu rn  when the  po ten t ia l  be tween
the antcnna array ancl the atmosphere
begins to bui ld once agarn.

' l ' he  
usua l  so lu t ion  to  th is  p rob lcm is

to  p roper ly  g rounc l  a l l  ln rennas.  ' l ' ha t  
i s ,

renrove the antenna array as ' tn elet lrot le
upon wh ich  prec ip i ta t ion  s ta t i c  (  no ise  -

voltage) can srore before i t  " jumps" into
the  a tmosphere .

CA'I 'V systems uti l iz ing wooden tele-
phone po les  a long the  pac i f i c  coasr ,  in  the
I lock ies  and Smok ies ,  as  an tenna sup-
port masts, are most l ikely to experience
th is  p rob lem.  I f  you  cannor  ins ta l l  a  good
copper  ear th  d r iven  ground to  bond a l l
an tenna booms to  g round,  d i rec t l y ,  the
bes t  cho ice  is  to  rep lace  the  wooden po les
with a metal tower structure that is well
grounded through i ts own base (and guy
lvires).

In short,  to. avoid precipitat ion stat ic,
keep your antenna booms at grourtd po-
ten t ia l !
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Noise sources created by man are often

the mosr perplexing to the CA-fV svsreln
operator.

We are al l  famil iar r,vi th ignit ion noise
from combustion engines. Most of us are
also famil iar with noisc created bv elec-
tr ical motors.

ln  add i t ion  t ( )  these common notse
sources ,  we f requent ly  encounter  n ( ) i se
tha t  o r ig ina tes  in  the  power  d is t r i t ru t ion
I incs ,  o r  w( ) rsc  )  c t ,  o r ig in l t t . s  lp  5omc lp -
p l iance or  p iece  o f  mach inery ,  anc l  i s  car -
r ied  fo r  a  mi le  o r  two by  the  power  d is -
t r ibu t ion  l i r - res ;  rad ia t ing  in to  the  a i r  a l l
the way along i ts "transmission pa.th."

Adcl to these comn'ron or frequent
problcms those created by the farmer
across  thc  roac l  w i th  h is  e lec t r i c  fence
(ary  vers ion  o f  wh ich  has  the  porent ia l
to  be  a  rca l  p rob lem) ,  o r  the  neon s ign  on
thc  motc l  a  mi lc  a .way and you have a
seemingly'  endless va.r ietv 6f f .rces w.r l<-
ing against your clesire to del iver inter-
ference free pictures to your subscribers.

I3cforet you ctn m()ve on to either f ix
or repair any noise problem, you. musl.
loc , t t t ' ! . l t c  source .  Keep in  mind  tha t
wh i le  any  e lec t r i ca l l y  opera tcd  appararus
can bc  a  no isc  source ,  thc  appara tus
itself  does not have to be :r point radia-
t io r t -source . ' l ' ha t  i s ,  the  mal func t ion ing
device that is creating the noise may not
bc  the  (on ly )  rad ia to r  o f  rhe  no ise  gener -
ated.

1'o put i t  another way, i f  a malfunc-
t ioning electr ical ly operated deep fryer
can (and w i l l  o f ten)  rad ia te  no t  on ly  f rom
the f ryer  i t se l f ,  bu t  i t  w i l l  a lso  rad ia te
front the polvcr l ines that feed that rest-
aurant bacl< as far along the power l ines
as the l ines are isolated from the remain-
de  r  o f  the  power  d is t r ibu t ion  sys tem by  a
step-dorvn transformer or isolat ion trans-
former.

t l



I f  the restaurant is on i ts own secon-

dary feed (for power), the wir ing rvithin

the bui lding is al l  of the " lnte nna" rvhich

tl-re fryer has; and i ts interference range

wil l  be l imited by the "gain" of i ts

an tenna.

l{adiated noise tends to be broad band

in nature ; thirt  is, l ike l ightning dischnrg-

es ,  no ise  c rea ted  by  a  mal func t ion ing  (o r

irnproperly instal led, or inrproperly de-

s igned)  e lec t r i ca l  appara tus  ( inc lud ing  the

porver l ine as a noise source i tself) tcnds

to  s t r r t  low in  f requency  (V l .F  range) .

And,  l i ke  l igh tn ing  d ischr rges ,  the  h igher

{ ' requenc ies  ( ie .  in to  V I I I r )  a re  usua l ly

ouly cuit lent close to tLte Llcl .udl sottrc(..
' l 'o put i t  trnothcr wly, noise cre2lted

by virtual ly .7//y source tr l lvcls furthcr ( ie.

pr()p2rgates over grcater distances) at the

Iow f rcqucncy  cnd o f  the  sce le  than a t  thc

l.r igh frequcncy cnd.
' l 'his is a very useful lrait  beclusc this

:r l lorvs us to devise a rel l t ivcly simplc
"hand le"  on  sc l l v ing  the  source- loc t t ion

prob le  rn .
' l ' : rb le  1 i l lus t r l tes  a  rea l  l i f c  no ise

t rack ing  exper ience.

' lhe noise from this source (a loose

down guy on a power pole that al lowed

electr ical energy to discharge intermit-

tently to ground) could be heard over a

several mile area on an AM eutomobile

car radio. (By tuning the car radio to a

local ly clear AM frequency, the burrupp/

burrupp noise could be clearly heard.)

Unfortunately, at this low frequency, scv-

cra, l  otber noise sources could also bc

hcard and the mixture of two or more

sources, as propagatcd by the power l ines,

left  the noise-searcher with the dist inct

impression he was chasing an "every-

whcre's source".

l3y placing a shortwave receiver in the

cr r  (a  l lea thk i t  mode l  ( l l { -78  ba t tc ry  op-

er : r ted  rece iver  tha t  tunes  190 k l l z  to  30

Ml Iz is an excel lent receiver for this pur-

pose) on the front scat, and instal l ing a

temporary  lOO-140 inch  s tee l  wh ip  an-

tenna to thc vchicle oninsuldtet l  cl t tmps,

thc noise-searcher can start off  on the low

frcquency end of the radio spectrum xnd

drive out the suspected area selrching for

noise. As the noise is heard in the AM

broadcirst bancl, nrove to a clelr ( ie. non

AM BROADCAST BAND
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signal occupied) spot in the 4.0 MHz re-
gion. I f  the noise is heard there, move im-
mediately to a clear spot in the 15.0 MFIz
region.

As you get closer and closer to the
noise source, you wil l  be able to hear the
noise on higher and higher frequencies.

By  the  t ime you ge t  to  the  15 .0  Ml lz
region, you are gett ing within a mile (per-

haps just a few blocks) of the source ir-
self .  ' Ihe signal lcvel meter (commonly

cal led an "S" meter) on the battery oper-
ated shortwave receiver becomes a useful
tool at this point because i t  indicates the
relat ive level of the noise as you drive
a long.

I lo rvcver ,  the  "S"  mcter  can a lso  mis -
lcad  you as ' l ' ab le  I  ind ica tcs .  No ise  sour -
ccs propagrtcd along power distr ibution
l ines  tend to  go  in to  : rnd  ou t  o f  "phase"

as you clr ivc along thc l ine. ' l 'his results in
a widc virr iat ion in thc indicltcd levcl
even w i th in  a  d is tance o f  I  hundrcd  fee t
or lcss, falsely suggcsting that you hrve
passec l  the  " loca t ion"  o f  the  source .

' l ' o  
so lve  th is  "phase"  p rob lenr ,  the

noise-selrchcr ntust constantly m()ve
LtigLter ,tn,:J biglter in frequency with a
noise-sceking receiver as he moves c/o.scr
tnd closer to the source i tself .

Seeming ly ,  once you have moved be-
yonc i  the  3O Ml  Iz  upper  l im i t  o f  the  b i r t -
tery operated rcceiver, you could switch
to a battery operated F'SM and a dipoleor
whip antenna. After- ir l l ,  an I. 'SM has a
buil t  in meter and this is useful to indi-
cate noisc level.

Unfortunately, while you can press an
FSM into service in a pinch, i t  wi l l  usual-
ly not have adequate sensit ivi ty to handle
the relat ively low (noise) signal levels
present.

A better technique is to employ a

small  hand he ld portable FM receiver
(cover ing  88-1O8 MI Iz ) .  The dev ice  tha t
is shown in diagram 1 is a simple signal
level meter which plugs into the earphone

(Continued on Page 14)
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N O I S E  M E T E R  T  F M

The simple noise (audio level) indi-
cating meter shown here can be con-
structed in a mini-box and plugged into
the earphone jack on a portable FM re-
ceiver. ' l 'he 

0-500 micro-amp meter with
a  de tec tor  d iode (1N914)  a lone,  w i th -
ou t  an  RC c i rcu i t  (R1,  C1) ,  w i l l  reac t
wildly to individual audio spikes from
the no ise  source .  R1,  C l  were  chosen tc r
dampen this reaction so the meter move-
ment skrwed down.

With the part icular receiver/meter
you may employ, you may have to ex-
periment with the IIC values to arr ive
at a proper dampenecl value to keep the
metcr slow cnough to not react to small
variat io ns.

Another  po ten t ia l  p rob lem is  a  re -
ceiver with ln A(iC system that wi l l  not
l l l r rw  n t r i sc  input  a7r  uar ia t iu  r ts  to  t rans-
late into incre ased mete r re adings, in
which case cl isablc the recciver audio
AGC.

R '
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jack on portable FM receiver. The FM re-

ceivers commonly avai lable in this con-

f iguration have sensit ivi t ies on the order

of % microvolt for (normal) 10 db quiet-

ing. This puts i t  10-20 db abead of most

FSM's  fo r  low end sens i t i v i t y .

When you reach a point in Your noise

search where you can detect noise at (or

in) the FM broadcast band, you are (as
't 'able 1 suggests) within 500-1000 feet of
the culpri t  source.

At this point you may have some dif-

f iculty zeroing-in on the actual device

causing the noise. 
' l 'his is because power

(and telephone) down guys, service drops

and even nearby cable l ines can and do

re-radiate the noise source. And because

you are doing your " leg work" under-

neath t l-re power l ines, with tclephone and

cable between you and thc power l ines,

consiclerable "phase" and re-radiat ion can

be expected. And al l  of these sources

tend to  "n rask"  the  t rue  l to in t  source  o f

the  rad ia t ion .

Once the  source  is  p inPo in ted ,  You
have of course the problem of corrcct ing

it .  
' l 'he law is on your side, as is indicated

here. Machinery or power l ines that radi-

ate noisc are in violat ion of FCC l{ules

and must be corrected when brought tcr

thc attention of the owner.

You wil l  usual ly f ind the powet ut i l i ty

to be helpful i  but overw()rked and undcr-

s ta f fed . ' l ' h is  i s  espcc ia l l y  t rue  o f  the
"s ta f f ' "  wh ich  the  u t l l i t y  n td .y  ml in t : t in  t t r

locdte n<>isesources. l f  you merely turn in

a" compli t i t l t  that they have "noise" sorae-

plLlce along Ottk Strcet, you are in effect

saying "send out your noise locating cx-

pert to f ind the noise".

I f ,  on  the  o ther  hand,  you tu rn  in  a

compla in t  tha t  says  "po le  number  G-456-

A is radiat ing noise" the power ut i l i ty can

by-pass their overworked noise Iocator

man (or crew) and schedule a l ine crew

to come out and repair the problem. 
' this

wil l  save you many weeks of wait ing and

1 4

get you much faster results.

Once the crew is scheduied on the lo-

cation to f ix the probiem, you should al-

so be there with your noise locating

equipment. A l ine man on a pole, moving

wires and hardware around while you

monitor on the ground can be directed

by you as to what piece of hardware,

ground bond, etc. is at fault .  As he moves

things around, you wil l  see results on

your noise-indicating receiver set up. And

if by some chance you guessed the wrong

pole, while you have the l ineman on the

spot you can usually get him to check

poles on both sides for problems as well '

In effect, you have a margin for error i f

you handle i t  l ike this.

Whilc the power company ftzo'u.s the

FCC rules irnd kzoars they must cooper-

ate to f ix a problem thlt  you may hzrve

(or r isk having a nasty t irngle with the

F( l ( l  and  your  spread ing  the  word  around

town thirt tLtcy 'a,re et firult for the Lrlcm-

ishes in channel 3). the restaurant with

the defcct ive fry cooker or the motel with

thc poorly instal led neon sign may be

somcthing else.

A l though the  " law"  i s  on  your  s ide ,  i t

is not something that can be hancl led by

local law. I f  you cannot get the problem

reprired in a fr iendly fashion with the

owner of the equipment, your only re-

course is (1) the rveight of publ ic opin-

ion, and/or, (2) f i l ing a formal complaint

witlr tlre nearest tsCC regirtndl oJlica.

Public opinion usually involves f inding

someone in town who has more inf luence

with the owner of the defcct ive fry cook-

er than you do, perhaps a banker, or ci ty

counc i lman.

l f  that fai ls, you are down to f i l ing a

letter with the I i-CC; detai l ing what you

have done to locate the noise source, and

to encourage the owner of the defective

piece of equipment to voluntari ly correct

the  fau l t .  A t  the  same t ime,  you must  cx -

plain how this defective unit is causing

CATJ fo r



R E M E D I A L  N O I S E  E L I M I N A T I O N  S T E P S  _  S O M E  S O U R C E S

Keep in mind that the local electr ical company can be held accountable only for
noise which their system creates, and that noise created by their service customers must
be handled between you (the offendee) and the customer (offendor) of the electr ic ser-
vice.

One of the most effect ive known noise el iminators is a capacitor, as large ( in capaci-
tance) as possible, placed as close to the noise source as possible. NO'IE: In the case of
portable appl iances, the capacitance possible is l imited by UL codes which stare rhat the
maximum current to ground through the capacitor may not exceed 0.3 mA to prevent
electr ical shock to the user.

harm to your system and service, point ing

out that you are operating under the rules

and regulat ions of the Commission, but
that you cannot del iver the quali ty of pic-

' l 'b 
crmostdtic Deaices

Neo u Signs

Oil I)urners/Ignit iott ' l 'ype

Iudustr iaL F)quipment

C o mm trt  at or ' l 'yp e M0 t ors

I lelt  Stat ic

RF l leating ( including

ditrt b ermy, in du cti o n,
diaelectric)

tures required by Part 76 as long as this
uncont ro l led  in te r fe rence source  cont in -
ues to operate.

(Continued on page 16)

o

( ieneral procedures fol low, :
F

AYPASS AOTH
s,D€S OF

| | rnAxsFoRsER
I I OPERATED
| | DE\4cEs wrrH

DtnE,KV U*
CER^II'C CAPS

l i i l ter as close to make/break contacts as
possible .

lnsulatc thoroughly from metal l ic surfaces;
replace defective neon tutrcs; bond together
any isolated (f loating) meral l ic material in
the f ield of the sign.

Instal l  heavy duty supressor-type sparl< plugs
and capacit ive-type l ine f i l ter at unit  A(l
connect ion .  I lond  motor ,  burner  un i t  and
furnace to an effect ive earth ground.
' l 'urn 

down (resurface) commutator, reseat
brushes, f i l ter at motor and ground casc to
belt to reduce stat ic discharge.

l lond machines together and direct ly to
ground. Apply graphire type belt dressing tcr
belt to reduce stat ic discharge.

Determine operating frequency and harmon-
ics (often centered near 27 MI Iz which
makes dandy 54  MI lz  (2x)  and 81  MI Iz  (3x)

harmonics). Unit should be well  shielded
and grounded to good earth ground. To cut
down interference, reduce drive to f inal (out-

pu t )  ampl i f ie r  and ins ta l l  t raps  or  f i l te rs  to

cut out harmonics.
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' fhis should alwaYs be done with a

copy of the Ietter to the owner of the de-

fect ive unit;  so that he knows what i t  is

you have repor ted  and he  in  tu rn  knows

what to expect from the FCC'

Commiss ion  f ie ld  o f f i ces  are  swamped '

but eventual ly they wil l  respond to you

an. l  to  the  owner  o f  the  de fec t ive  un i t

direct ly. 
' Ihe FCC wil l  attempt to handle

the matter by mail ;  but barr ing that, they

wil l  eventual ly send an engineer out to in-

spect the problem.

Several months (perhaps a year) wi l l

lapse from start to f inish i f  this is the way

the problem goes; so don't  expect

miracles or overnight service. Again, the

best procedure to fol iow is to work i t  out

local ly, i f  at al l  possible.

C A T V  R E C E I V I N G  A N T E N N A  A R R A Y S V S .  N O I S E  S O U R C E S

Designing an antenna array which wil l  provide

against l ightning noise demands that the antenna array

back rat io, (2) highest possible front to side rat io, and,

rad ia t ion .  
' f  h is  i s  no t  un l i ke  the  type  o f  pa t te rn  wh ich

nel or minirnum pick up from discrete noise sources

highrvay tr:r f f ic.- A ' y t y p c o f y a g i a n t c n n a a r r a y m a k e s a p o ( ) r c h o i c e f t l r t h i s s i t u a t l o n S l n c e a y i r g l

l tot only has a number of siclc and reirr lobes in the horizontal plane, but i t  also has a nurn-

ber of rninor up ancl down lobes in the vert ical plane, some of which are extremely re-

sponsive to signals that come to the antcnna irt  elevated angles of 3, 5, or 1O dcgrces above

the  hor iz -on  (wh ich  l igh tn ing  w i th in  5O mi les  dc f in i te ly  does) '

Many sys tems w l th  -10  dbmv to  0  dbmv inputs  f ro rn  the i r  p resent  an tennas ( ie '  a

s ing le  yag i  o r  log)  on  lo rv  band ch : rnne ls  cou ld  mersurab ly  improve the i r  re jec t ion  o f

l ightning cl ischarged I{t 'by changing out to l  log antenna irrray. A log antenna cloes not

""I-r ibi ,  ih. r . ,- . ,"ny min.r verr ical planc lobes .f  I  yagi, and as a consequence i t  wi l l  rcject

these high-anglc-arr iving signals bctter t l -ran a 1'agi '  An rtrrey ctrnsist ing of four logs' spaced

.*.,  *"u." length 1a,i66 by .,n. rvave lcngth higlr ( ie. l  box array of four logs) rvi l l  n<lt  i l t l ly

i rnprovc  the  s ign : r l  to  n6 ise  ( inc lud ing  l igh tn ing)  ra t io ,  bu t  w i l l  re jec t  l igh tn ing  caused

noise from any storms except those direct ly in f t"nt t ' f  tht "t t"y t 'n t

the greatest degree of Protectlon
have (1) highest possible front t tr

(3) Iowest possiblc front angl le-of-

you require for minimum co-chan-

tha t  you  cannot  cont ro l ,  such as

190 KHZ-3O r^v / . } { .Z  NOISE

L O C A T O R  P A C K A G E

-lt- 
too"-t4o"

ll wh,e
| | r-Scraw-in Eose Insulotsd

fllfl From vahicte.

HI
i l l t
l lu  l  I  l -REcErvERl
c-?.-- - - - -1wtTx' .s" I

I , I  I  T E T E R I
t- p6- 567u

To Rocoivor.

1'he equipment suggested consists of the fol lowing, A battery operated receiver that

covers the range 540 kHz to at least 30 MIIz; a whip antenna (steel Cit iz-ens Band 102"

whip is adequate) mounted on an insulated base so i t  f loats above the vehicle body ground

shell ;  a short length of ILG-58/U (50 ohm coaxial cable) connecting the whip to the bat-

tery operated receiver. By isolat ing the antenna and the receiver from the vehicle, ve-

hicular ( ignit ion) noise is minimized. I f  ignit ion noise (pulses) from your vehicle can be

heard, switch vehicles or take steps to cure the noise originating in your vehicle. See text

for information on test procedures.

I
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N O I S E  P A T H S

There  are  th rce  common no ise  pa ths  to

your  recc ivc r  f rom the  no ise  source .

Conduction takes local noisc from a

sourcc to your receiving equipment through

the  serv ice  w i r ing  in  the  fac i l i t y  and in to  the

powcr  supp ly  o f  your  equ ipment  th roug l t

the  110 VAC connect ion .  A t  VHF ranges,

th is  mode o f  no ise  t ransmiss ion  usua l ly

comes only fiont sources very close to thc

rcceiver.

Induc t ion  pa ths  fo l low the  power  l ines ,

meta l  f cnces  ( ie .  barb  w i re ) ,  te lephone cont -

pany  s t rand an t i  o ther  " induc ib le"  
mater ia ls .

No ise  sourccs  a t  VHF usua l ly  fo l low induc-

t ion  pa ths  fo r  on ly  shor t  d is tances  be fore

they  e i thcr  a t tenuatc  l te low in te r fc rcnce lev-

c ls  o r  conver t  in to  rad ia t ion  pa ths .

Radiation paths are the most contrrloll

p ro l l lem paths  a t  V l lF .  
- I 'hc  

sourcc  c< tup lcs

in to  a  rad ia to r  ( ie .  an  an tenna)  wh ich  in  tu rn

a l lows the  source  to  rad ia te  th rough thc  a i r .

S P A R K  D I S C H A R G E

In tc r fc rencc  ca tegor ies  l r reak  down in to

a  t r i o -
Spark discharge sourccs are comnlon

houscho l t l  app l ianccs  and t t rc rmosta t ica l l y
cont ro l l cd  dcv iccs .  I ] rush  typc  mot ( ) rs  found

in  por ta l r l c  n r ixc rs ,  e lec t r i c  shavcrs ,  vacuur l r
c lcancrs  and smal l  shop motors  a rc  t r ( )u [ ) le -
somc sparl< dischargc dcvices. 

' l 'hcsc 
clevices

tend to havc potent near-field intcrfcrence
potcn t ;a l  bu t  l t ccause Of  thc  sn ta l l  motor
sizes, selckrm radiate morc than a fcw hun-
drcd  yards .

Thermostats located on heating pads,

aquarium heaters, water heaters and chick-

en brooders have a slow-break contact typc

of construction. When these contacts brcak,

an arc occurs which produces a spark dis-

charge. Items such as brooders, elcctrical

fences  and carbon f i lament  l igh t  bu lbs  (s t i l l

found in rural areas) can affect a large area

with interference because of thc large radiat-

ing  
"an tenna 

area"  o f ten  connected  to

them.

The typ ica l  sounds assoc ia ted  w i th  the

spark dischargc are a frying or grinding

sound,  popp ing  or  t ruzz ing .  The thermat ic
dev ices  havc  a  charac ter is t i r l sount l  tha t  goes

bzz,t-bzzt-bzzt; on for scveral scconds and

off for several seconds.
' l -he  

l lourcsccnt  l igh t  has  a  charac ter is t i c

120 cyc lc  pcr  second roar  a t rou t  i t ;  and  t l rey

very  se ldom cause prob lcms abovc  15  Ml lz .

A  roar ing ,  f ry ing  no isc  tha t  comes on

and s tays  on  fo r  some pcr iod  o f  t imc,  o r ,

goes  on  and o f f  randomly ,  i s  a  charac tc r is t i c

o f  a  de fcc t i vc  power  l inc  (g round) .  In  ra re

s i tua t ions ,  i t  may conte  on  and gr  o f f  a t

cer ta in  t imcs ;  i f  i t  docs ,  check  the  t imc loc-

a l  s t rec t  l igh ts  comc on and o f f  as  the  sourcc

may bc  a  powcr  l inc  fcc t l i r rg  a  s t rec t  l igh t .

R F  R A D I A T I O N

' l ' hc re  
a rc  many dcv iccs  capab lc  o f  RF

rad ia t ion .  I le l ia rc  we ldcrs ,  inc luc t ion  so ldcr -

ing  mach incs , ' l 'V  rece ivers , ' l 'V  mast  n tount -

e t l  p rc -amps and d ia ther rny  mach incs  are
a lnong thc  n rorc  cornn lon  sourccs .

'I 'hc 
s<tuntls associatetl with this kind of

intcrfercnce arc whining, lnzzing, whistl irrg

or  warb l ing .  
' l ' he  

p ic tu re  usua l ly  has  an  RF-

beat  appearance to  i t .

RF radiat ion f rom defect ive mast pre-  ampl i f ier

Spark discharge devices

ter ference" made uP

strea Ks
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often create "bands of  in '

of  predominent ly b lack
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In small communities, an old mast

mounted pre-ampl i f ie r  le f t  p lugged in  and

forgottcn wil l often partially fail; particular-

l y  when one ha l f  o f  the  tw in  lead on  the  in -

pu t  fa i l s .  In  th is  "un loaded"  cond i t ion  i t

w i l l  osc i l la te ,  caus ing  an  RF beat  in  one or

more  channe ls .

D ia thermy,  he l ia rc  we lders ,  induc t ion

soldering machincs, ancl TV receivers that

rad ia te  RF '  in te r fe rcnce usua l lv  requ i rc  be t -

te r  sh ic ld ing .

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

' l ' lr is 
type of intcrfcrence sourcc often

has  no  connect ion  (d i rec t l y )  to  e lec t r i ca l

c i rcu i ts .  Guy w i res  rub t r ing  together ,  d iss im-

i la r  mcta l  down spouts  an t l  g t t t c rs  mov ing

aga ins t  one another  in  the  w ind ,  r< to f  top

weathcr  vanes ,  o r  loose grount l  bonc l ing

s t r a F s  o n  t o t a l l y  
" e 0 l c l "  s t r a n ( l  l i n c s  a r c

conlnt()n causcs.

Fleck-specks usually suggest electro-stat ic dis'
charge from a non-motor source.

E F F E C T  O F  R F  ( F R E Q U E N C Y )

O N  N O I S E  S O U R C E  L O C A T I O N S

L(rwer  f requency  n( ) i se  c r )mpon-

ents tend to propagate through and

around power l ine transformers. In the

AM broadcast band, noise heard may

actua l l y  peak  h igher  in  in tens i ty  a t

some point other than the noise

source, than at the source i tself .  This

is also true through the lower half  of

the HF (high frequency) region up to

approximately 15-30 MFIz, where the

region begins to become more local-
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ized. I3y using lower frequencies t<r

spot the "area" where the noise is

located, higher and higher frequencies

are ut i l ized to pin the source down to

a specif ic area. F-inal determinatiori  is

made by using the FM broadcast band

as a location-frequency-range.

Wi th in  0 -1o  mi les  o f  a  l igh tn ing  d is -

cl ' rarge, the noise impulses from the dis-

charge can disrupt even high band VllF

and UI  I I r  s igna ls .

l , ightning impulses at high trand (and

Ull l . ' )  are markedly lower in level than

at  low band VI IF .  A  l igh tn ing  d ischarge

thrt total ly disrupts a 50O microvolt low

band s igna l  w i l l  usua l l y  on ly  causc  mot l -

erate "f lashing" on a high band 500

microvolt signal and picture j i t ter on a

500 microvolt channel 14 signal.

Howeoer, a high band VHF Prc-
ampli f ier with a wide open front end, or

a UHF broad band pre-ampli f ier, when

presented with a broad band noise

source "spike" such as a l ightning dis-

charge, wi l l  often momentari ly ooer-

load from the l ightning induced RF pre-

sent, causing the ampli fying devices in

the pre-ampli f ier to saturate and "shut

down" (or cross moduiate) for a brief

instant.

I

IBs:ro8l
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RFI . RADIOFREQUENCY

INTERFERENCE
Onc of  the ntorc f recluent ly  encounterecl

typc of  I - read end inter ference or ig in l tes
fronr a.n l l l r  ( racl io f requency) s, ru i . . .

I l l i  sources ha"ve onc th ing in comflon,
they bct t  wi th the t lcs i recl  c l r r iers wc arc
try ing to rcccive lnr l  process for  our systenr
producing var ious intcr fcrcncc pat terns in
ou r  p l c t r l r es  (  o r  t o  ( ) u r  sou r - r d  channe l s ) .

I l  I i  sourccs prol i fcr l tc  in hca.v i ly  subur-
bln l r rc: rs l rncl  one of  the problcnrs t :ncount-
ercd by systenrs bui l t  in  thcsc areas is  entry
into thc systen) of  undcsirable carr icrs.  lJot l - r
t he  heu i l  cn< l  an r l  t hc  p l l n t  i t s c l f  a re  suscep t i -
l i l e  t o  l l l i  en t r y .  We  w i l l  con f i ne  ou r  c l i s cus -
s i on  i r t  t h i s  t i n t e  t o  t he  hend  cn t l .

.\ o ttrc (s

A cor-nplete l is t  of  pote nt ia l  I i l t  in ter fer-
ence s()urccs would f i l l  th is er t ic lc  r r rz. /  issuc
o f  OA ' l ' J .  I l o r vcve r ,  l ea rn i ng  t o  r ecog r r i ze  t hc
var i<rus ( t t t  c ! :or ics wi l l  g ivc the inte r fe rcnce
sou rce  sccke r  a  hand le  on  t r : r c l < i ng  i t  down .

I i . l i  sources c:rn be Lrroken dowl l  into two
l)r ( )u( l  c t teg()r ies,  t l ' rose that  or ig in l tc  wi th a
l ice nsed (  crvstal  contro l le c l  usual ly)  t r rnsmit-
t e r  sou rcc ,  anc l  t hosc  wh i ch  o r i g i na te  a t  un -

l t f f : .r . . j  
(usual ly low power) transmirrer

Al l  l icenscd transmitters have a set of
technic:r l  standards to wtr ich they ntust ac1-
here. ' l 'hese 

standards specify the amounr of
harmon ic  ou tpu t  con ten t  wh ich  a  t ransmi t -
tcr mry have and st i l l  remain " legal".  Gen-
eral ly, the FCC sets the amount of harmonic
raci iat ion from a l ice nsed transmitter at a
low enough (power output) level so that this
harmonic cnergy, i f  radiated into the air,
wi l l  not interfere with reception in other
(radio or television) servlces.

A l icensed (by the FCC or DOT) trans-
mitter, i f  i t  is radiat ing excessive harmonic

M a y ,  1 9 7 4

Measurements

output, is the easiest problem to deal with
l re t ' lusc  you h lve  the  persuas ive  p( )wcrs  ( ) f
t h c  I i e e n s i n g  a u t h o r i r y  ( ) n  y ( ) u r  r i d .  i n  g . t -
t ing the problem corrected.

An unl icenscd transmitter sourcc fal ls into
r>ne of two categories, those which the F.CC
xllows to operute without a l icense at very
Iow por ry ly  input  l cve ls  (  usur l l y  l css  r  h : rn  l r i t t
r r r i l l i w : r t t s ) ,  r  n d  t h t , s e  w h i c h  o p c r r t c  w i t h -
( ) u t  s u ( l t  l r u t h o r i t y .  ' l  h c  o w n c r s  o f  t h c  f i r r m -
er arc perfect ly aware t l t :r t  t l -rey own and
opcratc a transnrit t ing device. ' l 'he 

owners of
the lr t tcr may n()t evcn be awere that they
l r t  t , p t ' r r t i n g  l  t r a n s n r i t t e r

l ;  r  t :  q u c n cy C orre l  at ion
No tr:rnsmitters are tuthorized to oDe rete

t l i r t ' c t l y  i n  t h c  V l l F  ( c l e v i s i o n  l , a n . l s  l n  t h t .
United States or ( lzrnadzr unless thev arc
f i ccns t ' t l  i n  thc  t , ' / , ,u js i r tn  ! . y , ,u4r .os l  s 'e ru ic r '
( * ) .  U l l l r  channe ls  14-20 are  shared by
some two-way radio services in the largest
t e n  r n r r k c r s  o f  r h e  U n i t e d  S t a t e s ;  e l s e w l i e r e
this range is reserved for the teleaision
broadcast seroicc up through channel 70.
, \ l t o v e  t h r n n c l  7 O .  t h e  s p c c t r u n l  i s  a g r i n"shared" with two-way radio services.' l 'hus, 

for the most part,  the only signals
(ie. carr iers) which should appear inside of
these spec t rums (2-13  and 2 f -7O)  a re  those
broadcasted direct ly by television rransmir-
ters l icensed by either the F'CC or the DOT.

Knowing this makes the signal source
seekcr 's  job  a  tad  eas ie r  s ince  we are  chas ing
the  guvs  in  the  b lack  hars r  ie .  anvone o the i

(* ln close proximity to some mil i tary bases,
shared use of the VHF spectrum occurs with
mi l i ta ry  fo rces  ac t ing  ou t  - .n . ru . rs  and
using communication equipment operating
for short periods of t ime.)
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than broadcast which we f ind inside of the
spectrums.

Very few transmitters actual ly go berserk
and begin to transmit direct ly in our sacred
television al location spectrums on their own.
' fhey end up transmitt ing thcre because of
either some technical malfunction or because
somc total ly unquali f ied operator has gotten
his hands on the controls. l joth situations
can be corrected, i f  yo'u can locata the of-
fending transmitter!

I t  is a l i t t le bit  l ike playing cops ancl
robbers and you are the detective.

You can usually develop two important
"clues" to the culpri t ,  the (approxin-rate)
frequency of the intcrfering carr icr, and the
d i r c c t i , r n  f r o m  w h i c h  i t  i s  c o n r i n g .

' l 'he freque ncy is the most imp()rtant
clue of al l ,  as we shal l  scc. ' l 'he direct ion wil l
get you started in the r ight heading once you
have an idca of wbat. i t  l .s you are looking for-

l las i t  l l tu i r ' zo , t l  I  ro  r tsm i l  t  r ' r s
' l ' r i  gcnerate a carr ier, a transrnit tcr of

moc ic rn  dcs ign  employs  an  osc i l la to r  to

creatc the original "signal".  Most tr :rnsrl i t

ters wc '"vi l l  bc running into are loL:kt ' t l  <>n t

singlc frequency by e cryst:r l  control lecl

o s c i l l a t o r . ' l ' h c  c r y s t a l  i s  a  f i n c l v  h o n c t l

p iece  o f  quar tz  wh ich ,  rvhcn shaped jusr  the
right rvay and subje ctcd to just t l .re r ight mc-

chanical stresses, wi l l  "gcneratc" an It l r  curr-

r i c r  r in  A  m() re  o r  l css  spec i f i c  f requcncy

when placed in an osL:i l . lal  or cirL'uit .
' l ' l -rc osci l lator circuit  usual ly ()pcrates at a

loucr trequency than thc transmission ( ie.

broadcast.) frequency of the transmitter.

h<r r  example ,  a  55 .25( l  MI Iz  channe l  2  v isu : r l

carr ier can [re actual l l ,  gencrl tcd :rt  i r  relat ivc

krw f requency  o f  9 .2O8333 A l l l z .  C i rcu i t  de-

signers want t() gcner2rtc the init ial  frcqucncy

as lorv as possible to insure that the st.abi l i ty
o{ '  the frequencv of the gcncri i te d tr lrrx,(,  is as
cons tan t  as  poss ib le .

l -here fore  a  9 .208333 MI Iz  osc i l la to r  i s
careful ly stabi l iz-ed in a control led environ-
ment  ( ie .  tenrpera ture  s tab le ) ,  and then i t  i s

mul t ip l ied  up  to  the  55 .25O Ml lz  channe l  2
v isua l  car r i c r  f rcquency .

20

IJow? By frequency mult ipl ier circuits in

the transmitter.

A frequency mult ipl ier circuit  has an in-

put and an output, just l ike a CA'l 'V ampli-

f ier. Only i t  is purposely designed so that

the  input  opera tes  on  one f requency  (9 .20-

8333 Ml lz )  wh i le  the  oL t tpu t  i s  tuned ( rv i th

a  tuncd c i rcu i t  -  to  tu ice  thc  input .  l re
quency, or 1f1.41 666 Mllz..  ' l 'he circuit  ac-
tua l l y  doub les  the  input  f requency .

Now, i f  we fol low the doubler stage wit l-r

a second stage that also ntult ipl ics, one ther
h a s  a n  i n p u t  t u n e c l  t o  7 8 . 1 1 6 6 6  M I l z  a n d : r n

output tuned to t  Ltree t. imes tLtc ir t | tut . l i 'a
qucncy ,  our  111.41( r (16  s igna l  sudden ly  mu l -
t ip l i cs  by  3  anc l  bccomes 55 .24998 MI Iz -  (o r

5  5 .25( \  fo r  rounc l ing  o f f ) .
A l l  o f  th is  r .nu l t ip ly ing  bus ine  ss  i s  l . ross ib lc

I recrusc  v i r tua l l y  any  ampl iJ i t , r  s tage (o r

c i rcu i t )  has  the  inherent  ab i l i t l '  to  p ro t lucc :
ou tpu t  l t  no t  On l l '  the  input  f requency  ( ies )
bu t  a lso  a t  harm()n ic  ou tpu t  f rcquenc ies .  ln

frcquency mult ipl icr st irges, the dcsign en-

gincer takcs advantage of this inhcrent

charrcterist ic by l turposely tuning the out-

pu t  c i rcu i t  to  a  n ru l t ip l ied  f requency .

So what  about  thc  b ig  powcr  empl i f i c r

stagc in our exanrple channel 2 transnrit ter?

lf  vir tual ly arr,y ampli f icr crn generatc har-

m o n i c s ,  h o w  a b o u t  2 x  5 5 . 2 5 0  o r  1 1 O . 5 ( X )

, \ ' l l l z?  Won ' t  there  bc  a  s igna l  coming ou t  o f

thc char-rne I 2 transmittcr at that frequcncy

i r l so  as  rn ,e  l l  as ,  3x  f requency ,  o r  I  65 .75  0

M I I z  a n d  4 x  f r e q u c n c y ,  o r  2 2 7 . 0 O 0  N { l l z ?

Yes, in fact therc is harmonic encrgy

conr ing  f rom t l - rc  55 .25O MI Iz  t ransnt i t te r ,

ancl that is rvhere the lr( l( l  technical stan-

dards for thc telcvisiorr broadcasters conres
in to  p la l ' . ' t ' he  F( l ( l  sa) ' s  tha t  dnJ /  cncrgr l

radiatet l  by the l iccnsecl television transmit-

tcr rnust be radi:rted at a level at /r :a.sl 60 dlr

bclozu the authori, /-ed output on 5 5.250
Nit l  lz.

' l 'he television broadcast transmitter
pe ople n'ho design transmitters solve this
one bv instal l ing a device known as t lsay-

T
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monic l : i l ter r ight at the output of the trans-
mi t te r  to  ca tch  and t rap  tha t  non-55.250
MFIz cnergy at the transn-ri t ter before i t  gets
to  the  an tenna.  Then the  an tenna wh ich  is
designcd to be an effect ive radiator ( ie.

resonant )  a t  channc l  2  (55 .250-59.75O MI l r )
is rrot vcry effect ive as a radi ir tor at 1 l0.50o
o r  1 6 5 . 7 5 O  M I I z ,  c t c .

' l ' he  
same pr inc ipa l  app l ies  to  v i r tua l l y

cVCr\r f12n511itter l iccnsed by the Ir( lC. ' fhe

an) ( )un t  o f  h : r rmon ic  s igna l (s )  rvh ich  the
transnrit tcr nuy radi l tc is spccif ied by thc
I r ( l ( l  in  the  app l ic rb lc  sec t ions  o f  the  l {u les
and l {cgu l l t ions .

I f  t h i s  i s  t r u ( . ,  h ( ) w  c i l n  i t  t r l l t s r n i l t ( ' r  i n l ( ' r -
fcre ' ,vi th l  ( lA' l 'V off-the-zrir  receiving sys-
tcnr  ?

Wcl l ,  rvc  assu lnc  fo r  the  purposcs  o f  th is
d iscuss ion  tha t  thc  ( lA ' l 'V  recc iv ing  svs ten l  i s
not onlv of :rdcquirtc design, but also <tf
mot lc rn  c lcs ign .  ' l ' hc  

p rcnr ise  hcrc  i s  the t  the

CA'I 'V system is doing everyrhing i t  can do,
but that thc interference st i l l  exists.

So rvhat can happen at a transmitter to
cause receiving system problems? And, how
wil l  an underst irncl ing of what might happen
ass is t  you  in  cur ing  the  prob lem?

Remember that a signal that appcars in-
side <rf our sat 'red television broaclcast spcc-
t runr  i s  no t  supposec l  to  bc  there ,  and tha t
wc :1re going to have to track i t  dorvn, for

source, beforc '"ve can take stcps to havc i t
rcmovecl.

' l 'o tracl< i t  dorvn for source , '"ve are going
to havc to b:rcl<tracl< through a simple
mathemrtical clecluct ion to l ' relp us pin down
ubcrtt  thc signtl  nt igl . t t  bc created. Once we
hnve done th is ,  our  poss ib le  sourccs  fo r  the
transrnit tcr :rre narnrwccl dorvn quickly, or
so i t  woulcl secnr.

' l 'he 
most v:r luirble tool yolr can ut i l iz.e

is  a  h igh  reso lu t ion  spcc t rum ana lyzcr ,  and

W H E B E  T R A N S M  I T T E R S  R A D I A T E
Transmitters have the capacity to radj-ate energy at scveral points; including the output

co t lx  conncc tor  ( to  the  an tenna) .  In  most  good t ransmi t te r  des igns .  a l l  osc i l la to r /mu l t ip l ie r
stagcs are shielded against direct radiat ion (from the stage i tsel0, and against racl iat ion back
through transmittcr powcr supply wir ing. However, units in the f ield for some period of t imc
may no longer be adequatcly shiclded or they may havc al ignmcnt problems nr even have
the i r  harmon ic  f i l te rs  removcd orbypassed.  Th is  char t  iden t i f ies  thc  po in ts  to  check  ou t .

low BAllp rEAN9!4!rl'ER

TEAIgMTTIER

POTENTIAL
@ = RADIATION

SOURCE

g

HIGH BAND

I

l 3 ' l
I  MULTPL|ER I-16-

V ,
I FTNAL I
I A M P I-T=-

l(tv
I nanuonrc I
I  F|LTER I---f--

v
OUTPUT

t

May,  1974 2 1



you probably don't  own one, or have access

to  one.
' l 'he spectrum analyzer is a simple several

thousand dol lar tool that al lows you to

visual ly display any signals '"vhich might be

present in i ts adjusted bandwidth display.

With one on your bench you can quickly

spot the almost exact location, or frequency,

of an interfcr ing carr ier, within the spectrum

space normal ly  occup ied  by  onLy  i t  l i censed

teleuision broadcast tr lnsmitter. More about

th is  func t ion  la te r .
' fhe exact frequency, or the best infor-

ml t ion  you can ga ther  about  the  approx i -

n ) l l t e  f r c q u e n c y .  i s  , ' u r  s t l r r t i t t g  p ( ) i n t  i n  t r l c -

ing down an offending signal.

l f  we accept the fact that our interference

is  coming f rom a  l i censed t r lnsmi t te r ,  then
.,ve also rccept the fact that the l icensed

transmitter is oper:rt ing cither on ' t '  spcci l ic

l i c r :nseL l  l req t rency ,  o r ,  in  the  cese o f  t  c i t i -

zens band or i lnlateur radio stat ion, within lr

l i c e n s e J  l , , r r t J , r J  l  r , ' , l t t ( t t t ' i t ' s .

So i f  we can dcducc tbc lret l trL:rtcy rt l  r t trr

i t t t . t :r l i : rence, wc can divide (or rnult iply) i t

a round un t i l  wc  end up  w i th  one (o r  scvera l )

1-rossible transmittcr freclucncy'"vhicl-r should

sugllest to us s()me speL:iJic tr tr tstrt i t l .cr ts the

cu lp r i t .

A fe' ,v cxamples fol lo'"v,

(1 )  We have a  car r ie r  c lus ing  a  beat  on

channcl 2 off the air.  After sonle selrrching,

"vc f ind :r carr ier on 5'1. ' t70 (.7l lo Nit l  lz belrtus

channel 2) on our channel 2 clownleirt l  going

i n t t - r  t h c  c h l n n c l  2  p r o c c s s . r r  e q u i p r n c n t .

When it  goes away, so t loes the bcat in our

p ic tu re .  What  i s  i t?

I I a l f  o f  5 4 . 1 7 0  i s  2 7 . 2 3 5  N { l I z ,  a  f r c -

quency authorized for the ( l lass l)  Cl i t izens

Iladio Service. On inspection rve f ind I sr 'rspi-

c ious  look ing  an tenna on  a  house one- th i rd

mi le 'an 'av  and ou t  in  f ron t  o f  our  channc l  2

antennil .  A visi t  to the house reveals a ( l lJ

operator l ives there. i \nd he admits transmit-

t ing  on  27 .235 MI Iz .  Ho ' ,v  cou ld  th is  l . rappen?

Is  the  C13 'e r  lega l?
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I  l is transmitter was a f ive watt input

power l imit according to FCC rules. But, he

has taken i t  upon himself to "modify" the

t ransnr i t te r  by  t t rk ing  ou t  a  " funny  l i t t le

tuned circuit  in the output circuit" because

some o ther  CB 'er  to ld  h im tha t  c i rcu i t  was

robbing him of transmitter outPut power-

What was that funny l i t t le tuned circuit  in

the  ou tpu t?

It was the rnanulocturt:- ir tstal led l . tornton-

ic Ji l t .er, the one that original ly tuned out

any i l legal radiat ion at 2x his operating fre-

quency  I
l , lnd of the cxample? No, not quite. Be-

cause no t  on ly  i s  2x  27 .235 MI lz  equa l  tc r

54 .470 Ml lz  (our  channe l  2  p rob lc rn) ,  bu t

3 x  2 7 . 2 3 5  M I I z  i s  8 1 . 7 0 5  M I I z ,  w h i c h  f : r l l s

on ly  O.045 MI Iz  a ' "vay  f rom thc  channc l  5

aura l  car r ie r  f requency  o f  t t1 .750 MI Iz .  Whi lc

you hnve bcen expcr icnc ing  be l t  (hcr r ing-

bone)  pa t te rn  on  ch lnne l  2  p ic tu re ,  you  h lve

:r lso trecn cxpcriencing Jrrde ottt .  or drop ou.t

on chunnel 5 sound, which is exactly whirt

would happen i f  your chrrnnel 5 processor

suddenly had a strangc clrr ier show up Just
O.045 MI Iz -  awly  f rom t l ' re  des i red  channc l  5

lud io  cur r i c r .  
' l ' ha t  O.O '15  MI Iz  eway car r i c r

\&' irs strong enough to "cnpture" thc lrurl l

c t r r i c r  A( lC l  on  your  p rocessor .  13 ingo two

pnrblcms solvccl at otrcc!

Another  cx : rmp le  ,

(2) You havc been using channel t l  fronr

a 9O rl i le distant stat ion for yc:rrs. 
' l 'hen onc

t ley  l  beat  o r  her r ingbone shows up in  the

p ic tu re .  You t ry  ch lng ing  ou t  the  pre- lmp.

No d icc .  You t ry  t rapp ing  around bu t  the

only t ime the beat goes rwlry is when you

have t l ' re trap tuned to chennel [J visual car-

r ier; or perheps just a shadc higher in fre-

quency .  What  i s  i t?

You d idn ' t  pay  much a t ten t ion  to  the

news i tem, but the local Junior College re-

cently put a ner,v educational FNi[ tr lnsmitter

on  the  a i r .  No b ig  dea l ,  jus t  a  coup le  o f  hun-

dred rvatts EI{I ' � f rom a l i t t le 100 foot st ick

more than a mile away. But, thev are oper-

a t ing  on  91 .1  MI [z  and 2x  9 l . l  N{ l l z  i s

I
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l82.2OO MHz, which fal ls r ight square into

channel B.

Now the FCC rules say that their second
harmonic radiat ion must be at least B0 db

be low the i r  coup le  o f  hundred wat ts  on  91 .1
MIIz..  So you "borrow" a spectrum 'a,nzlyzer

from the fr iendly TekTronix salesman and
plug in your search antenna (an al lband job).

You tune up  the i r  91 .100 MI lz  s igna l  and

adjust i t  for ful l  scale. 
' l 'hen 

the 782.200

Mllz signal is found . .  .  and gucss what? It  is
on ly  45  db  be low the i r  91 .100 Mt {z  s igna l !
Not a suff iciently accurate measurement to
just i fy ci t ing thern for a FCC violat ion, but

al l  of the ammunit ion you need to marcl-r
down to  the  loca l  JC and have a  " ta lk "  w i th
thc professor responsible for running the
transmitrer ( in hopes of gett ing i t  f ixed).

' l 'hese are "simplc" problems. Not for the

i lJrJt,n 
the problenr, but to figure out the

I Iowever ,  they  r rc  no t  a l l  th is  easy .  So f l r
we have looked at harmonics, cir 2x, 3x, 4x
etc. mult iples of thc tr irnsntission frequency,

antl  given adequatc data as to the approxi-
mate frequency of the interfering carr ier,
most  anyone can d iv ide  by  2 ,  3  e tc .  to  see
what  happens.

I le  ca l l  tha t  in  our  e  xample  channe l  2
t ransmi t te r  9 .20833 3  MI lz  was the  osc i l la to r

.f  rcq trcttL:y, irnt l  thl t  the transmitter de signer
rnult ipl ied f irst by 2, and then by 3 to ar-
nvc  r r t  55 .250 MI Iz .  ' l ' he  p rocess  is  s im i la r
for most transrnit ters. Not al l  mult iply by 2
and then by  3 ,  bu t  a l l  s ta r t  low anc l  go  up .
Ai lult ipl icat ions are usually done in 2's and
3 ' s  ( 2 x ,  t h e n  3 x ,  o r ,  3 x  a n d  t h e n  2 x )  o r  s o m c
conrb in r t ion  such as  tha t .  n t  t ransmi t te r
s tagcs  1 /2  o r  1 /3 rd  o f  the  f ina l  t ransmi t te r
f iequency several watts of po'"ver are often

developecl by the mult ipl ier stages.

As  an  example ,  le t ' s  take  a  look  a t  a  con) -
mon p iece  o f  a i rc ra f t  e lec t ron ics  equ ipment

t l-rat ends up transmitt ing around 400 MIJz.
' l ' he  power  ou tpu t  o f  the  400 MI Iz  t rans-

n-r i t ter is on the order of 200 rvatts. The

transmitter mult ipl ier chain, to develop 200

M a y ,  1 9 7 4

watts at 400 MHz, also develops nearly 30
watts at 2OO MIlz (1/2 frequency). Now this
is supposed to be bott led z;p inside of the
well  shielded transmitter case, but i f  in the
course of routine maintenance a technician
forgets to place a metal cover back on the
200-400 Mllz double circuit ,  or the metal
shielded l id is placed back on the transmitrer
housing improperly, the transmitter doubler

operating at 2OO MIlz with 30 watts of 200
MHz ItF power can easi ly radiate suff icient
signal to cause interference at 200 Mllz sev-
eral miles away. In this case i t  may be neces-
sary to dipide an output frequency of a rrans-
mi t te r  sourcc  fo r  the  in te r fe rence you are  ex-

periencing.
' l 'hen there is a problem that is fair ly com-

mcrn in the IrM broaclcast service, cslt tcidl ly
w i th  o lder  (195O-1960 v in tagc)  t ransmi t re rs .
' l ' o  deve lop  5-1O k i lowat ts  o f  t ransmi t te r
power  a t  t3U-1O8 MI Iz ,  many o f  the  FM

transnrit ters of that era use two tubes in the
f ina l  ou tpu t  ampl i f ie r .  ' l ' o  

mr in ta in  s tab i l i t y
o f  the  f ina l  (power )  ampl i f i c r ,  the  tubes  arc
nautrdl ized, a ternt that describes the man-
ner in which thc tube(s) are mair-rtained in a
s tab le  opera t ing  cond i t ion . ' l ' he  neut ra l i z ing
adjrrstment gets out of whacl< quitc on i ts
own as  tubes  age,  and as  these o lder  FM
broadcast transmitters pass from hand to
hand (s ta t ion  to  s ta r ion) ,  i t  o f tcn  happens
tha t  the  t ransmi t te r  gocs  in to  serv icc  in  the
hands of an engint:er who is not_aware of the
tr icky neutral izat ion adjustrnent rcquire-
ments. ( ' l 'his can happen with brand new
IrM band transmitters just as easi ly, although
because i t  is a mir intenance thing, i t  usual ly
shows up in older units f i rst.)

When th is  occurs ,  the  FM t ransmi t te r  am-
pl i f ies not only i ts intended ourput fre-
quency, but the f inal power ampli f ier also
generates (or creates) relat ively high output
signals scucral MIIz dzuay front the main car-
r ie r .  A  recent  case o f  a ,  9117 Mt tz  tOO kW
educational FM stat ion experiencing this
problem produced strong signals '"vi thin 0-15
miles of the transmitter every 1.6 A,l l lz above

23
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and below the 9I.7 MHz carr ier frequency.

One o f  these landed on  88 .5  MFlz  and an-

other on 86.9 MHz, bracketing channel 6

aural at 87.75 MIlz. The CATV system in

the town had degraded audio, and weak

mult iple herr ingbone beat patterns on the

channel 6 picture because of these spurious

s igna ls  occur ing  on  88 .5 ,  86 .9 ,  85 .3 ,  83 .7

and 82.1 MIlz. 
' l -he educational FM broad-

caster was quick to solve the ptoblem once

it wtrs bro ught to bis attenl io r,  but the

CA'[V system l ived with the problem for

several days before they f igured out what

was happening.
' l 'his can happen wrth atty transmitter, but

high power transmitters are most aPt to

have this occur; and a high power transmit-

ter in the hands of relat ively inexperienced

personncl is especial ly suspect.

Not al l  interference sources can be traced

to  the ' l 'V  spec t ru rn  i t se l f .  ln  s i tua t ions
where the OA'I 'V system is ut i l iz ing hetro-

dyn ing  s igna l  p roccssors ,  the  lF  reg ion  be-

tween 39  and 45  MI lz -  can  a lso  be  a  source  o f

tmub le .

I iecal l  that in a hetrodync signal proces-

sor ,  the  input  channe l  (ca l l  i t  2 )  i s  n t i xcd
fnrm one channe l  to  the  l l i  rangewhere  the

signal is processed. ' l 'hen the processed sig-

na l  i s  mixed back  up  to  a ' l 'V  channe l  (ca l l  i t

2  aga in ) .

While the ' l 'V 
signal is down insicle of the

hetrodyne pr()cessor, in the IF ( iuterne diate

.frequency) range, a signal can get into t l te

system operating on i ts proper output fre-

quency (between 39 and 45 Mllz) and do

direct interference to the ' lV signal wbile i t

is bcing processed.
' Ihe 

39-45 MIIz region is primari ly occu-

pied by private and public safety two-way

radio transmitters, most of which have short

on-du t  y  cyc lcs .  ' l ' hese  t ransmi l  te rs  come on

for  r  shor t  per iod  o f  t ime,  t ransnr i t  a  mes-

sage, and then go off.
' l ' he  most  power fu l  t ransmi t te r  sys tems in

this range are usually those operated by

state pol ice systems. State pol ice systems
(Continued on Page 27)
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ry
Hetrodyne receiving systems began in

the 1930's. Virtually all receivers in use
today (AM, FM TV) are designed
around the hetrodyne principal.

In engineering language, the incoming
signal (say channel 2) is "hetrodyned" to
a nev,  f requent 'y  ( in termediate f re-
quency, abbreviated lF) where it is am-
plif ied, f i l tered, AGC'd, and then re-
hetrodyned back to an outgoing fre-
quency (say channel 2).

In the process of being processed, a
TV channel (say 2) has two opportunit ies
to pick up interfering carriers in a het-
rodyne sys tem;  once a t  i t s  incoming
channel (say 2), and once at i ts IF (39-45
MHz roughly). And, i f  the outgoing fre-
quency (say 7) is different than the incom-
ing frequency, then it now has a third
opportunity to pick up interference from
other nondesired carr iers.

The diagram illustrates in block fashion
how this occurs.
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often seek the same type of hi l l  or mountain
top  s i tes  as  CATV rece iv ing  sys tems,  so
common sites for CA'I 'V head ends are to be
avo ided.

Deternr in ing  i f  r  t ransmi t te r  i s  ge t t ing  in -
to your 

' I 'V 
channel(s) direct ly through the

l l j  p l t h  t ' f  t h e  h e t r o d y n e  p r o c e s s ( ) r  i s  q u i t c

s imp le :
(1) t ' lace a ' l 'V receiver at the input

to thc processor so you cln see the

picture t lel ivered by the antennil .
(2 )  P lace  another  one a t  the  ou tpu t

processor.

l f  thc  p ic tu re  go ing  in to  the  proccssor  i s
c lean,  bu t  the  p ic tu re  coming ou t  h rs  her -
r ingbone beirts in i t ,  the interfering carr ie r

is gett irrg ir t to t l . t t :  system :rt  the I F range .
l lemernlrer the intcrfering carr iers that might

l le t  in t ( )  l  he t roc lync  processor  ( lF )  do  no t

have to come from a regular transmitter.

Recall  that ini t ial ly we spoke of l icensed

and unl icensed transmitters, noting that un-

I icensed transmitters would include those

that their o'nvner/operators knotu are trans-

mitters, and those that their owner/operator

are not even aware are transmitt ing. l l ight

inside of your head end are several of the

latter!

Any circuit  with an osci l lator in i t  (crys-

tal control led or "free running") must be

termed a transmitter, for our purposes here.
' l 'herefore, the fol lowing units are capable of

creating carr iers (and interference) r ight

there  in  your  head end '
(I) Any Ltetrodyne processor uses a crys-

t l l  control led osci l lator to mix and create

the hetrodyning process, or tuo cryst ir l  con-

t ro l l cd  osc i l la to rs  i f  the  input  channe l  i s  one

5
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' l 'h is t l i rgranr sho'"vs the degrcc of interference to be expected with undesired carr iers fal l-
ing irrt<r the desired channel passband. A carr ier (unclcsired) fal l ing into the saucre ragion
is t-t- tost l ikely to cause herringbone (beat) to the picrure. A carr ier '"vould have to fal l  with-
in  approx in ta tc ly  2O k l l z  o f  the  ac tua l  p ic tu re  c : r r r ie r  to  p roc luce  hor izon ta l  t ines  (s imi la r
to co-clr:rnnel intcrfcrence). A,lore thln + or - 20kl lz away, the beat bars become "squig-

gly l ines" that tend to slant across the screen in meanclering fashion. These l ines appear to
sl. t innty ns the interfering carr ier is modulated (AM) or i ts frequency varied (I tM). A car-
r ier fal l ing into the modcrtt ta'rcgton c').n be as much as 20 db r,veaker than a carr ier fal l ing
into the seuere regiorr,  encl st i l l  not ciruse objectionable beating. A carr ier fal l ing into the
nti ld regiott can be as much as '10 db r,vcaker and st i l l  not cause the interference that a sd:
uere regit tn carr ier would. Hor,vever, a carr ier fnl l ing into color region (3.58 MHz above the
picture carr icr of the - l 'V 

signal) can drive the color nurs or even key the color on rvhen no
color is beir-rg received from the TV signal! ' fhe region around the aural carr ier frequency
(+/- .25O MIIz of san-re) is also a very severe region for interfering carr iers.

r
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channel and the output channel is another

channel.
(2) Any standby carr ier uses a crystal

control led osci l lator to substi tute for the l 'V

picture carr ier when i t  leaves the air or input

to the system.

(31  At ty  l t / t , t l  a 'o1 tu t ' rs io r  r t i i l l  uscs  ( )ne  or

more crystal control led osci l lator(s) to pro-

cess FM signals cither singly or as a group

fron'r their input frcqucncy down to an IF

irnd then back up to a catl le output fre-

quency .
(4) Any pi l .ot carr ier generator uscs one or

rnore crystal control led osci l lator(s) to gener-

a t c  t h e  7 3 , 1 6 5 , 2 2 O M \ \ t .  ( e x a c t  f r e q u e n c i e s

vrry with dif fcrcnt units) cablc carr ied pi lot

ca rr icr rc f t ' rcnt 'c signa ls.
( 5 \  A t t . y  t l t i ( r t , L D , t u t '  r ( l l i  u t r  ( , r  l r , t  t t s t n i t  t t l

uses  one or  more  c rys ta l  con t ro l led  osc i l -

lator(s) to generate nricrowave to vidco IRIr

convcrs ion  ( in  rcce ivc r )  o r  v idco  to  mic ro-

wavc l l l j  conversiOn ( in transnti t tcr).
(6) Any modulat.or uses a cryst ir l  c()ntr() l

lccl osci l lator to generatc thc I{tr  carr ier out-

pu t  s igna l  on  the  ' l 'V  channe l .
(7) A mnrkcr generdt ot '  uses mult iple

, r s r ' i l l a t o r s  r i t ' h  i r r  h a n n t t n i . ' ( ) u t P u t  t r )  g c n -

erate marker-carr icrs for test purposes.

(8) A swt:L:1t g(i l (rdlor uscs a non-crystal

control lecl osci l lator to gcncrate the sweep

bandwid th ,  wh ich  rnay  be  run  in  the  " ( lW"

(continuous wave) or narrow frecluency

by t l ' re opcrator.

(9) A Jit : ld str(nKI. l .)  mcl.(r uses a tunca-blc

osc i l le to r  to  pnrducc  an  IF ,  wh ich  is  where
detection takcs place.

(  l t l )  ^  tc l tu is i , , r t  r r t i i u t ' t  us ( ' s  a  p rcsc l

but f ine tuneable non-crystal control lecl os-

ci l lator to produce thc beating effect requir-

ecl to convert a VFIf,  or UIJF 
' l 'V signal down

t o  I F .
( 1 1 )  A  c o l o r ' f V  r e c e i u e r  u s e s  a  3 . 5 8

(3 .579 e tc . )  MHz c rys ta l  to  genera te  the

CW carrier required for recoverv of the ] 'V

color information.
(12) An b-M tuner/receiaer uses a tune-

able non-crystal control led osci l iator to pro-
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duce the beating effect required to convert

a  88-108 MI  Iz  inpu t  s igna l  down to  the  s tan-

dard  10 .7  Ml lz  FM IF  range.

These are al l  very real sources of RF in-

terference in a CATV head end, often r ight

there in the same rack(s) as your TV proces-

s ing  equ ipment !

I t  is a compliment to industry engineering

that we do not have more problems with

l{FI (radio frequency interference) than we

do, ancl a tr ibute t() the careful dcsign ofa//

osci l lators, mult ipl icrs and irmpli f iers that

morc cncr$. '  docs not /r :aA out of osci l lators

: rnd  mul t ip l i c rs  i lnd  in to  r ( ' ( c ivc rs  ( ) r  p r ( ) ( 'es -

s ing  equ iprnent .

Nonc the  less ,  due to  misac l jus tment ,
()pcrat()r error, or faulty clcsign, any of thesc
' l 'V osci l lators and t l ' rcir  nrult ipl icrs c:rn bc

sources  fo r  I { l r l .  ' l ' he  p rocedurc  in  t r l ck ing

down thcse in -house in te r fe rencc  sources  is

rcu t inc .  S tar t  bv  se lcc t i ve ly  tu rn ing  o f f  and

on evcry p()tential source of I t l r l  in the l-read

er - rd ,  watch ing  to  see wh ich  un i t  has  been

turncd off whcn the intcrfercncc gocs awty.
' l ' he  n  approach thc  osc i l la to r  : rnc l  mu l t  i -

pl ier chain in tbc o.f lartsiac uni l  logical ly;

perhaps i t  wls serviced recently end sonre

cl.rortgt:s wcrc made, or a shiclcl  wrs left  off

an osci l lator or mult ipl icr.  l )crhaps in rc-

assembling a unit down for nrainte nancc

s()mcone put in tw() scrcws t() hold a shicld

in  p lace ,  wherc  the  manufac turc r  had I6

screws! Al l  of those screws or1 a shicld havc

a purp()se, they keep osci l lator encrgy lrot-

t led up inside oJ'd box.
Several t ips for tracing in I ' rcacl end radi-

at ion are given elsewherc in this art iclc.

' l ' rap/Sbunts

Once an interfering carr ier is part of the
' l 'V carr ier spectrum in a processor or re-

ceiaer the damage has been done. 1'hat is,

once the desired signal and the undesired

signal have gone through an ampli f ier (any

ampli f ier including a pre-ampli f ier) togetber,

there is no way known to man to extract the

undesired signal from the desired signal with-

CATJ for



W H E R E  H A R M O N I C S / M U L T I P L E S  F A L L  A T  V H F

carr iers generated at f requencies below the TV channels often appear as har_
i |9 l l . , r  o r  mut t ip tes  o f  mut t ip t ie r  s tases  in  the  vHF; ; ;d . ; .  Th i ; 'Ubte  ro .u t . ,these sources.
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out doing damage to the desired signal in the

process(* ) .

The proper place to trap an offending

carrier is at i ts source. l f  that is in your

head end, the job is relat ively simple. First

locate the offending unit,  then determine

the exact output point from the unit which

is causing you the problem. If  the offending

point is dire ct ly out of an osci l lator or

mul t ip l ie r ,  you  can e i ther  go  in to  the  c i rcu i t

ar-rd tr1. to tame the radiat ion, or shield the

radiat ion source with a metal shie ld so that i t

no longer rudiates strongly enough to cause

intcrfercn ce.

If  thc radiat ion is gctt ing through to thc

()utput of thc unit  (even though the frc-

qucncy of the intcrfering radiat i<tn is t l iJ l t :r-

you can instal l  a simple trap on the output

of the unit to f i l ter out the offending energy.

Remember the harmonic f i l tcr on the

broadcast transmitter? You can design one

of your own to go on the output of your of-

fending unit.  
' l 'he f i l ter (or trap) can operate

on the frequcncy of the offending carr ier

(whether that is lower or I ' t igber in fre-

quency  than the  des i red  ou tpu t  o f  the  un i t )

as long as the frequency involved is rrot the

intended output frccluency of the unit.
I f  the intended output frequency of the of-

(*Systems that demodulate off-the-air

vicleo to baseband (video) can do some f i l ter-

ing tr icl<s with in-band interfcrencc problems

(witness at vicleo co-chennel f i l ters), but I{ l i

c l l  t h : r n  t he  ou tpu t  f r cquency  o f  t hc  un i t ) , ) . id.ss.) / .s  canl l ( ) t  do th is ' )

C H E C K I N G  C A R R I E R  S O U R C E S  F O R  R A D I A T I O N

� t c r . ( ) r a n t t s c i | l a t t r r t r f m u | t i p | i e r s t a g e i n
a head cnd piecc efcarr icr generating gear is radiat ing on a TV channel f icquency, fol low the

prscedurc shown here. Tune an FSM/SLM to the frequency of the of iending carr ier and

removt: al l  internal attenuation from the FSM/SLM (i .e. place in i ts most scnsit ivc range).

Clonnect a |ength of RG--59/ U cable to the FSM (ke e p this length to a few feet) and bare back

6-8  inches  9 f  thc  center  conductor  as  shown;  bend in to  a  two tu rn  loop and so lder  to  the  sh ic ld

as sh6wn. This loop makes an RF probe which you can use as an "antenna" to probe around

on the suspe ct-unit  to look for an indicated carr icr. When you f ind a hot spot f trr the carr ier on

the unit in question, you know where the radiat ion may be coming from, and can start

shielding appropriately.

PROBE OSCILLATOR. MULTIPLIER
STAGES FOR RADIATION _.-_------>

CUT BACK JACKET, SHIELD,
POLY TO EARE 6-8. .OF
CENTER CONDUCTOR. BEND
INTO APPROXIMATELY I.'
2  TURN LINK/LOOP AND
SOLDER END TO SHIELD.
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fending unit is the same Jrequency (direct,
not harmonic or mult ipl ier) as the problem
input frequency on your ' l 'V 

channel, i t
can't  be successful ly trapped at the source,
because the source is tLte sourcet

' fhe 
best cure for this problem is isolat ion,

physical separation between the two units
and careful shielding of the high energy out-
put of the interference source from the rela-
t ively low level input of the'IV signal proces-
sor. Often moving a unit such as this to the
"far end" of the head end and shielding the
unit wi l l  solve the problem. Double shielded
R C - 5 q / U  j u n r p c r s  w i t h  e q u i p m e n r  c a s e s  r o
earth grounds wil l  also help when the signal
is being transmitted around the head end on
coaxial shields or the racks.

( l)  Hctntdyne Pftt<'r 'ssor - check fre-
quency on crystal (stamped on crystal);
mult iply by 2x and 3x and -5x frequency
for  po ten t ia l  beats  in  o ther  channe ls .
Note: l f  input channel is dif ferent from
output channel, there are two crystals in-
vo lved;  check  them both .
(2) Stundby curr i t ' rs - check frequency
stamped on crystal.  I f  a low band unit,
frequency should be the same as the TV
picture carr ier frequency. l f  a high band
un i t ,  f requency  s tamped on c rys ta l  i s
usually Vz ctr 1/t of the actual TV carrier
frequency. Mult iply Iow band crystals by
2 or 3 for harmonics; i f  high band crystals
are Tsrd of TV carr ier frequency, mult i-
ply by 2 for unwanted harmonic.
(3) FM convcrsion units - this is a het-
rodyne unit;  fol low same procedure as
w i t h  T V  h e t r o d y n e  u n i t s .
(4) Piktt Carrier Generoror - low band
72-76 MHz) carr iers usually operate at
the frequency stamped on the crystal.
Mid-band (165 MHz) carr iers usually op-
erate at 2x the crystal frequency. High
band carr iers usually operate at 3x the
crystal frequency.
(5) Micron,ove receivers - essential ly a
hetrodyne type ofreceiver; fol low proce-
dure as with hetrodyne CATV proces-
sors .  NOTE:  More  than one convers ion
is often employed; check for two or more
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crys ta ls ,  and osc i l la to r  and mul t ip l ie r
cha ins .
(6) Microtavt '  transmitters - locate
crystal,  and note frequency. Start mult i-
plying by 2x,3x,-5x and 7x to see where
you land in the VHF TV spectrum.
Q)  fV  channe l  modu la to r  -  loca te
crys ta l ;  mu l t ip ly  by  2x ,3x ,5x  and 7x  to
see where you land in the VHF TV spec_
t rum.
(8) TV, FM reccit ,cr, FSM - al l  have
non-crystal control led ( i .e. tuneable) os_
c i l la to rs .  Change channe l ,  tun ing .

gag=g
' I ' racing down an interfering car-

r ier without a spectrul-n analyzcr c:rn
be a problem. Onc tcchnique is t i r
ut i l ize an external signrl  generator irs

shorvn in the diagram below to mix or
beat with the incoming interfering cir.r-
r ier. As you tune the signal generator

around within the TV passbancl, you
wil l  f ind L zero-beot concl i t ion bc-
tween the signal generator carr ier irncl
(a) the ' l 'V visual carr ie r,  ancl,  (b) thc
interfcr ing carr ier. A frequency coun-

tc r ,  as  no ted ,  wou ld  he lp  to  p in  down
the actual frequency of thc nondesired
carrier when the ' l 'V 

screcn shows a
zero-beat condit ion.

INCOMING TO
PROCESSOR

FROM ANTENNA

'A"- BREAK HERE To tNsERT
2NO. 2.WAY SPLITTER TO
DRIVE FREOUENCY COUNTER.

f-
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CATJ MARKER GENERATOR
l f  CATV has entered a new era since i ts

2lst birthday. i t  is probably thetcst t 'quipmcnt
cru. As our systems have grown more com-
plcx. and the FCC has inst i tuted system oper-
at ional standards and specif icat ions, the re-
quirements for tests .  a((urote lz ' .sl .s, have
riscrr.  So /oo have test equipment prices.

Ten years ago a system operator could gct

b . r '  w i th  a  Jer ro ld  601-D sweep tes t ,  de tec tor .
and a handful of other instrumcnts including
an FSM and a  VOM.  Th is  i s  no  longer  t rue .

E,ven the system with these basic picces of
equipmcnt (and many st i l l  labor al<tngu' i lhout
even thesc) is going to have to face up to the
tact that before 1977, even the oldest, most
antiquated systcm is going to be forced into
modcrn iza t ion  and a  pos i t ion  o f  ab i l i t y  to
main ta in  a  sys tem tha t  w i l l  meet  FCC specs .

To grcet this not so far away eventual i ty,
C ATJ is dedicating i tself  to publ ishing a series
of art icles on do-it-yourself  test equipmcnt.
This wil l  be tcst equipment which -t ' r . , tr  crtn
brt i l t l  from scratch, yourself ,  on your own
bench,  in  your  own t ime.  There  w i l l  be  one
complete piece of test ecluipment each month;
or a ma.ior section of a more elaborate unit.

Each unit described wil l  be adequately de-
ta i led  so  tha t  you  can e i ther  ( l )  p rocure  the
parts on your own and bui ld i t  up, or, (2) order
a complete set of parts from a supplier of elec-
t ron ic  k i ts . ( . )
Crystal Murkcr & Gcnt'rator

Having a good. moderately high level out-
put, marker generator on your test bench or in
the f ield is one ofthe handiest things you can
do.

by
Steven K.  R ichey
Richey Development Company
Oklahoma City, Oklahoma

32

I f  you have a sweep system, you already
know the value of having markers; they tel l
you whcrc you arc. But i f  you had a marker
source external from your sweep, you could
also perform many other system tests.

Basical ly, a marker is nothing more than a
carrier generator; usual ly crystal control led
on a specif ic frequency or a basic frequency
plus harmonics thereof.

I f  you plug the marker into your sweep sys-
tem, as an external ( i .e. non-sweep package)

marker ,  you  can produce nrar t^ r  on  your

sweep display at the precise points which you
require.

l f  you  p lug  the  marker  in l t r  your  sys tcm
proper (see diagram 2), you can send through-
out the entirc system a carr ier on the fre-
quency generated by the marker. And this
carr ier can be very useful for determining
some of the operational characterist ics of your

sys tem.
Let 's talk about just one of those charac-

terist ics at this point: radiut ion.
Radiat ion is an ugly word. In CATV, i t

means the transmission of a signal (or signals)
f r o m  a  s e e m i n g l y  s e c u r e  i n s i d e - o f - c o a x
transmission medium to some point outside of
that transmission medium, in violot i l tn o.f  thc
st't'urit-v (integrity) o.f the coaxial cublc shieltl-
inp.

Or to put i t  another way, radiat ion is the
terminology we use in this industry to describe
a condit ion which exists. but which should not
exist.  A condit ion whereby our cable signals
end up outside of the cable, being transmitted
through the air as n'el l  as through the cable!

Under the rules and regulat ions of the Fed-
eral Communications Commission, radiat ion
from our cable, f i t t ings, ampli f iers, direct ional
and pressure taps - in fact from anything in
our plant - is l imited to the fol lowing max-

i
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imum:
".frcm 54 to 216 M Hz., 20 mit.rovolts pcr
met(r 0t a distance o.f l0 feet".
In plain English language, that is darn l i t t le

signal !
So l i t t le signal, in fact, that to make this

measurement with a f ield strength meter or
TV set and a dipole (.),  we wil l  more often
than not run into that much signal and a whole
lot more just leuking in .fntm tclt,vision sta-
t ions in the area, even from stat ions that are
too far away to use rel iably on our cable i l is-
t r ibu t ion  sys tems.

So one of the real perplexing problems pre-
sented to us, i f  we are to comply with part
76.60-5 (a) (12), is hov t lo wc rcul! ; t  us.\ur(,
ourselvcs, as we make measurements and
maintain our systems. that vt '  ur( not rtul iut-
ittg nutrc thun thc Jtrcscribttl mu-rimunts?

l four  on-cab le  channe ls  a re  occup ied  by  the
same off-the-air channels. or i f  the off-the_air
channe ls  cover  up  our  on-cab le  channe ls .  de-
te rmin ing  wh ich  s igna l  i s  coming f rom our
l ines  and cqr - r ipment  ( i .e .  r .ad ia t ion)  and wh ich
is coming in off-the-airc:rn bc a vcry painful,  i f
no t  imposs ib le  th ing  to  do .

But  a las ,  l i ke  any  good prob lcm,  therc  i s  a
good answer.

l f  you  bu i ld  up  th is  marker  gene ra to r ,  you
can plug-in at the head end (diagram 2) with
the output of the marker. set i t  to the proper
Ievel, and at that point you have a carr ier on
t h c  s y s t e m  ( t h r o u g h o u t  t h e  e n t i r c  c a b l e d
communi ty )  wh ich  you can se lec t  to  be  on  a
frequency which is not occupied by an off-
the-a i r  s igna l .

Then you can take your dipole antenna (cut
for the r ight frequency) and your FSM/SLM.
and se t t ing  your  FSM/SLM to  max imum sen-

. - The Federal Comntunications Com-
miss ion  recent ly  ru led  tha t  rad ia t ion
measurements can be made, under cer_
tain condit ions, with a portable TV re_
ceiver and a dipole antenna. Unfortu-
na te ly ,  th is  techn ique cannot  be  em-
ployed in locations where nn-y off-the-air
television signals are capable ofbeing re-
ceived on the channels which you wil l  be
measuring with the portable receiver and
antenna.

May,  1974

s i t i v i t y ,  d r ive  ou t  the  town look ing  fo r  rac l ia -
t ion on your.!(,(  l trc frcqucncy of your marker
generator; as plugged into thc system at thc
hcad cnd.

I f  you  have a  low band on ly  sys tem,  you can
se lec t  the  marker -osc i l la to r  a t  54  MHz (or
even place i t  at -53 or -52 MHz, just up in
.frequt,ncy from the point where your low band
only system starts to have ampli f ier gain fal l
off .)  I f  you have alort 'buntl  plus FM sy:;t( ,m,
you can place your marker-generator osci l_
lator on a frequency such as 109 M Hz, r ight at
the top of your ampli f ier pass-band in the
plant.

Draonau
TWO

Dtaenau
ONE-A

Dncnau
ONE-8

TO INPUT
OF UNIT

UNDER
TEST

EXT
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I f  you have an al l  band system, you can

activate two separate marker osci l lators; one

at -54 or 109 MHz and anotherat 170 MHz' and

check for radiat ion at both the low end and the

h igh  end.
This month's construction project detai ls a

marker osci l lator package that wi l l  house up to

l0 separate descrete markers; you can incor-

porate one at a t ime, or several at a t ime, or al l

l0  a t  once.
The init ial  osci l lators chosen for the project

are as fol lows:
( l )  3 9 . 7 5  M H z
( 2 )  4 t . 2 5  M H z
( 3 )  4 2 . t 7  M H z
(4)  4 ,5 .7 -s  MHz
(5)  47 .2-5  MHz
These frequencies have been chosen forthe

systcm that uses hctrodyne signal processors;

in an carly issue of CATJ wc wil l  detai l  al ign-

ment and trouble-shooting practices for one of

the most popular hetrt ldyne processors in use

today ;  the  Channc l  Commander  One.  Hav ing

m a r k c r s  t o  a l i g n  t h i s  u n i t  i s  a  m u s t -

re  o  u i rc  me n t .

,$
rl'!

1

Addit ional ly, osci l lators are covered for:
(6) -54 MHz (for radiat ion and band edge

marking)
( 7 )  1 0 9  M H z
( 8 )  1 7 0  M H z
Note that the master circuit  provides for ten

p lug- in  osc i l la to rs ,  opera t ing  in  the  39-220
M Hz reg ion ,  so  i f  you  don ' t  l i ke  the  e igh t  we
have pre-chosen, you can add others or substi-
tu te  a t  w i l l .

E .ach  marker  i s  c rys ta l  con t ro l led  and
turned on and off separately by front panel

39pf
F--m

O.2 AMP

I

osc.
t o

nea

F

8
osc

5

117 VAC
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I

switches. Individual output level controls are

mounted on each marker-osci l lator board so

you have a range ofcontrol over the individual

marker outPuts.
Al l  marker-osci l lators plug into a master or

mothar hoard which fits down along the bot-

tom of the standard enclosure chosen. The

motherboard provides the RF (signal) mixing,

isolat ion between osci l lators so that tuning (or

turning on and off) one does not interact with

another one, and a common way to power

each board (marker-osci l lator) as i t  plugs into
the sockets provided.

Once the mother board is completed, with

the power supply and the case. you can add
marker-osci l lators as your needs dictate. That
is, you need only spcnd the money for the
markers you need as you require them. Start
off  with only one, i f  that is what you need. But

the  expans ion  is  there  fo r  up  to  l0  ind iv idua l
osc i l la to rs  when the  un i t  i s  " l i r1 l " .

The un i t  has  a  we l l  regu la tcd  power  supp ly ,
and the output level through the front-pancl F
f i t t ing  is  re la t i ve ly  h igh ;  + -50  dbmv is  typ ica l .

C onstruc'tion
Begin by mounting al l  of the hardware,

switches and output connnector, fuse holder,
and so on. No hole template is given in this
descript ion, but one is provided with the parts

kit  should you decide to use the parts kit .
See f igure  one;  th is  i l l us t ra tes  how the

power  supp ly  t rans is to r (2N5 l9 l )  i s  mounted .
Note that a mica insulator is instal led between
the transistor case and the metal container
wa l l .

Power supply parts can be mounted on the
container back wall  as shown in the photo-
graphs. Exact locations are not cr i t ical,  but
long leads should be avoided in rrn,y VHF
construction project; even in the power sup-
p lv  !

Now proceed to wire up the mothcr bourd
in  th is  sequence:

( l)  Place al l  of the cal led for rcsistr lrs in
p lace ;  and so lder  them in to  pos i t ion .

( 2 )  N e x t  p l a c e  a l l  o f  t h e  d i s c  c c r a m i c
capac i to rs  in  p lace ,  and so lder  them in to  pos i -

t lon .

c s t n S l 1 . 5

I

\
{ ' $

I

M a y ,  1 9 7 4 3 5



(3 )  Now p lace  a l l  o f  the  co i l  induc tors
(Ll-L6) into posit ion and solder them into
pos i t ion .

(4) Next prepare al l  of your switch wires
and solder them to their respective locati t tns
on thc board. The ends to be connected onto
the switches wil l  be completed later.

(-5) Now instal l  the 4-40 x /+ inch screws
into posit ion at each osci l lator plug in location
(one screw gocs  on  two corners .  and a  th i rd  in
the  midd le  o f  the  oppos i te  s ide .  to  ho ld  the

osci l lator in placc), and thread-on a Z+ inch
spacer .  The spaccr  ac ts  to  keep the  screw in
place and i t  also provides a stand-off support
f irr  the osci l lator boards to be added.

(6 )  Take one o f  the  osc i l la to rs ,  no t ing  tha t

the  prc -w i red  and tes tcd  osc i l l : r to r  boards

available as a part of the kit  offering have

c()ntact pins (two pcr t tsci l lator board). Pltrce a

Molcx  conncc tor  over  e  ach  p in ,  and then s l ide

the  osc i l la to r  board  in to  pos i t ion  over  the

thrce 4-40 x 7+ inch screws previouslv sol-

dercd  in to  pos i t ion .
.-/-t-/-/-

With the osci l lator board irr posit i<tn onthe
mount ing  screws.  the  Molex  connectors  w i l l
protrude through lhc mothcr bourd. Turnthe
moth t r  bour t l  over .  and so lder  the  Molex
connector points to the board where they st ick
th rough.

Rcpcat  the  proccss  fo r  a l l  o f the  ten  osc i l -
la to r  pos i t ions :  resu l t ing  in  a l l  ten  pos i t ions

being ready frrr boards to be "pluggcd in".
(7) Now mount thc rnothcr bourt l  t t t  the

chassis using 4-40 x 7+ spaccrs and 4-40 screws
and nu ts .

NOTICE TO CATJ READERS
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(8 )  Wi re  in  the  swi tches ,  no t ing  wh ich

switch posit ion goes to which osci l lator board

posit ion (f igures 2 and 4). Use an ohm meter to

trace which wire goes to which osci l latt l r ,  or i f

you are going to wire up the kit  parts. the wires

are color coded. Wire s to each osci l lator mod-

ule connect to one side of the appropriatc

switch while the opposite side of the switch is

wirecl in series with al l  other switches (f igure

5)  and then to  the  emi t te r  o f  the  2N-5  l9 l  ( f igure

4 ) .
Wire up your pi lot l ight and power switch

(f igure 4); and your unit  is ready to test.

Ad.justmL'nts
Marker -osc i l la to r  genera tor  ad jus tments

are very simplc. Fol l t lwing the board layt lut in

f igure two, plug in your osci l lator(s).
(Al l  osci l lators ut i l ized with the kit  proce-

dure have been pre-constructed, and tested. I f

you fol low f igure 3 and construct your own

osci l lators, you wil l  have to f irst test the osci l-

lator to ensure that i t  is functioning properly,

and is on frequencY.)
C o n n e c t  t h e  o u t P u t  o f  Y o u r  m a r k e r -

osci l lator unit  to the murker inprr l  (external

marker input) connector on your sweep sys-

tem. l f  your sweep unit does not have an ex-

ternal marker input access f i t t ing, fol low the

instruct ions given in diagram l.

Set your sweep display so that you are ap-

proximately sweeping the region which your

osci l lators wil l  mark.
Now turn on one marker-osci l lator at a t ime

and observe where i t  marks your sweep dis-

play. The 100 ohm potentiometer in the output

leg of each plug in osci l lator adjusts the level

38

of that marker. The markers can be adjusted

for different output level ranges as follows:
( l)  To adjust the output level of the 109

M H z  m a r k e r ,  d i s c o n n e c t  t h e  m a r k e r -

osci l lator outpUt from the sweep and recon-

nect i t  to your FSM/SLM. Turn on that 109

MHz marker and tune in your FSM to this

carr ier.
By insert ing an insulated plast ic tuning tool

between the turns on coi ls L5 and L6, you can
pcak the output level (maximize) of the 109

MHz osci l lator by spreading coi l  turns. I t

should peak at approximately +50 dbmv.

Turn off the 109 MHz marker-osci l latorand

repeat the coi l  spreading process for peak out-
put level from the 170 MHz osci l lator; by

spreading the turns on L3 and L4.

The unit is now ready to use.

Oth t r  Uscs
Few people real ize how useful a low power

(marker) osci l lator can be. In addit ion to the

service bench marking applications. and the

source for radiat ion tests, a low ptlwered

signal source can be useful in antenna meas-

urements. A future art icle wil l  describe how

this test osci l lator and a simple antenna can be

useful in phasing complex antenna arrays ft l r

co-channc l  e l im ina t ion .
Placed into permanent service at the head

end, on a f iequency not in regulal '  service, i ts

s tab le  opera t ion  w i l l  p rov ide  an  exce l len t

rc.fcranL't  signal throughout the entire CATV
plan l  fo r  p lan t  per fo rmance mon i to r ing .

N erl  Month
Our series on test equipment construction

wil l  continue with the introduction of a l2

channel crystal control led marker generator

w i th  4 .5  MHz and 3 . -5 t t  MHz modu la t ion .

(.) Kits or PC boards described in CATJ
are avai lable from a packager of ki ts

through CIATJ; to CATJ specif icat ions.
To order the kits described in this art icle:

Terms - payment with order.
Price - for complete kit of parts, PC

board, housing and instruct ions for the
Marker kit  (but /ess any osci l lators) -

$30.00 post-paid.
For any of the osci l lators specif ied

(39.75 MHz, 41.25 MHz, 42.17 MHz,

CATJ for



45.75 MHz, 47.25 MHz, 54.0 MHz, 109
MHz, 170 MHz) - $15.00 each, pre-
wired and tested.

Order - send order with payment to
KITS, Community Antenna Television
Journal, 4209 NW 23rd, Oklahoma City,
Oklahoma 73 107. Specify exact kit and
oscil lator required.

PARTS L IST  -  MARKER
l -

l l -
l -
l -
l -
l -
l -
t -

l -

l -
I

l -
t -
l -
8 -
a

L -

) -
L .

4 6 -
4 6 -
2 0 -

l -
A

l -

LMB chass is  box ,  #685
SPST switches
l lTVAC p i lo t  l igh t
F6 lA  connector
power cord
fuse holder
fuse  (3AC,  0 .2  amp)
2 4  V A C  s e c o n d a r y ,  l 1 7  V A C
primary power transformer Radio
Shack  #273-1386
-5  pos i t ion  te rmina l  s t r ip ,  cen ter
grounded
1N400 |
1N4744 zener
2 N - 5 1 9 1
330 MFD a t  64  vo l t  e lec t ro ly t i c
lk Vz watt resistor
24 ohm, Vq watt resistors
100 pf ceramic caps
3.3  p f  ceramic  caps
39 pf ceramic caps
l5 pf ceramic caps
4-40 x 7+ bolts
l /+" spacers 4-40 threaded
Molex connectors
soldcr lug
4-40 nuts
plastic grommet

Sto rmy  Wea the rs  -  Expe r i enced

A n d  o n e  m a n  i n  F r t i c u l a r  h r s  h c e n  p r o v i d i n g  h i g h  q u t l i t y
(  A T v  a n d  b r o a d c r s t  t o w c r s  l h r o u g h o u t  l h c  M i d w c s t  a n d  I i a s t
f o r m o r c t h a n 2 0 y c a r s ;  S t o r n r y  W c a l h c r s r s I h r t m l n  s n r m c .

U.S.  Towers  -  Qua l i t y
-

United Statcs Towcr & Fabricat ing ( lompany is Wcathcrs eom-
p a n y .  A  m a n  I i k e  W e a t h c r s  i s . j L r d g c d  b y  l h c  w o r k  h c  d o c s .  U . S .
Towcr has fabr icatcd and instal lct l  (  ATV towcrs l ' r rrnr I (X) fccl
u p ,  u p  l o  4 4  i n c h  f a c c .  ( ) u a l i t y  t o w e r s  t h a t  a r e  r u g g c d .  p r c c i s i o n
conslructcd. rnd bui l l  to hold cvcn thc larcesl  quad and slackcd
arrays wrlh plenly of srfc ly mi lrgin.

U.S. Towers -  Save $$$$

U.S. Towcr tan savc vou monev on v()ur ncxl  tower; rs much ls
$ I  0.00 per instal led f t io l  on a - i ( io f .x l  supcr-slrong sl ick w i th star
m o u n t s .  A n d  U - S .  T o w c r  w i l l  h a n d l e  t h e  c o m p l c l e  l o w c r l o b .
i n c l u d i n g  h a n g i n g  a n t c n n a s ,  p r e - a m p s  a n d  r  u n n i n g  d o w n l i n c s !

More than superior equipment-
a way to

optimize profitability
in your Cable TV system

h/lcrgno\rcD;x.
ca t v  d i v i s i on

measures up!

Spec ia l  Smal l  Sys tem Tower
-

A s k  r b o u t  t h e  n e w l y  d e s i g n e d  l  8  i n c h  f a c c  h e a v y  d u l y  (  A
smal l-system tower designed to go lo 100 fect wi lh up to
c h a n n e l s  o f (  A T V  l o g s  /  y a g i s ;  i n  l 2  t b o l  s c c t i o n s  f o r  c i
sel f-erect ion !

U.S. TOWER & FABRICATION
COMPANY

P.O. Drawer "Stt

AFTON, OKLAHOMA7433I
el$ 257-4351

r

BUILDING AND
ERECTING TOWERS
IS MAN'S WORK
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SINGLE ENDED LINE

EXTENDERS
Thc Transistor

One of the f irst problems a CATV design
engineer must cope with when designing a

single ended CATV l ine extender is the inher-

ent gain v.s. frequency response ofthe transis-
tor. See f igure one.

Frounr  1

\

Most transistors used in CATV ampli f iers

have what is known as a 6 db-per-octave gain

dccrease; that is, i f the gain ofthe transistor is

zero (0) db at 1200 MHz, the gain of the tran-

sistor one octave lower (600 MHz) is 6 db, at

two octaves lower (300 MHz) 12 db, and so on

O U T P U T

down to zero frequency. This is far from being

aflat-amplifier device! So before the engineer
can start any serious design work, he must

f latten out the gain of the transistor.
The most common way to do this is with

feedback (see f igure two).

OUTPUT

I  NPUT

Fr  e  unE L.'
The transistor in f igure 2 is using two sepa-

rate types of feedback; current feedback (or

e m i t t e r  d e g e n e r a t i o n )  a n d  v o l t a g e  ( o r

col lector-base) feedback. Notice in f igure lA
that to achieve the gain-curve plot off igure I
that the emitter is at both ACI and DC ground
potential.  By raising the emitter off  of DC
ground with R2 ( in f igure 3) but maintaining i t
at AC ground with Cl (f igure 3), we wil l  not
change the gain of the stage from f igure lA.

However .  i f  we add a  res is to r  be tween
R2/C I and the emitter, (R I in f igure 2) we wil l
I ow c r the amplifier gain. And because the gain

of the ampli f ier is greater at the lower frequen-
cies the gain reduction caused by insert ing R I
into the circuit  wi l l  be greater at the lower
frequencies than at the higher frequencies;
this is cal led amitter Jccdba<'k.

COLLECTOR

E M  I T T E R

40

I N P U T  -

Froune 1-A
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The second form of feedback employed
here takes advantage of the fact that in a
(ommon emittcr ampli f icr dcsign the output is
180 degrcas out of phase with the input (see
figure 2). And by feeding a port ion of the out-
put signal back into the input (through R3 and
C2) the signals cancel. And once again be-
cause ofthe higher gain at the lower frequen-
cies, cancel lat ion is greater at the low end.
The size of resistor R3 governs the arnount of
feedback. Use of the two types of feedback
(one or both) can be used in designing.f lar
stagc gain, or a low end t i l ted response.

If  an inductor (Ll in f igure 4) is added, the
amount of feedback at higher frequencies is
decreased. This is caused by the reactance
(AC resistance) of the inductor at the higher
f requenc ies ;  and th is  g ives  the  max imum
amount ofgain for the stage at the higher fre-
quenc ies .

O t he r C ompe nsttt ion M et hods
F igure  5  shows another  compensat ing

method for inherent transistor non-linearity in

M a y , 1 9 7 4

the gain mode. This circuit pre-distrrrls the
input  bandpass  response so  tha t  a  s igna l
(range) that arr ives at the ampli f ier input es-
sential ly/al from 50-300 MHz is t i l t (d in the
pre-compensation network. Then the non-
l inear gain of the transistor stage takes over,
result ing in the output being f lat after ampli f i -
ca t ion .

r  . l
z  i l l
F  > I
<  u l
J  ) l

; t  _
5 0  3 0 0

F L A T  I N P U T

S I G N A L

F r c I J R E  6

30 500 50 500

S I G I \ A L  A F T E R  S I G N A L  A T

P R E C O I V P  O U T P U T
N  E T W O R K

Yet another method found in CATV l ine
extenders is shown in f igure 7. The input
signal is coupled through C I to the network of
L l lR l ,  where  some o f  the  low end s igna l  re -
sponse is shunted to ground. This is a form of
pre-compensation. Ll lRl also assist in match-
ing the input of the transistor device to 75
ohms. The signal is then coupled through
transformer T I and capacitor C2 to the base of
the transistor for ampli f icat ion.

C5 and R4 control the mid-band response;
C4 controls the high frequency end and C3, L2
and R5 control the low end. Notice the ab-
sence of any feedback network.

In  the  emi t te r  c i rcu i t .  R3 is  there  s t r i c t l y  fo r
biasing; a subject to be discussed short ly. R4

r
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is usually about 30 ohms and C3 is .001 or

larger; thus forming some emitter feedback.

C4 and R5 are for adjusting the mid-band gain

while C-5 is for high end peaking. Capacitor C6

is a form of positive feedback used on occa-

sions; usually a 5- l0 pF disc that also peaks up

the high end response.

the base of the transistor. This places forward
bias on the base/emitter junction. It should be
noted that the resistors used here are usually
quite small in value (especially R2); this is
done to create a bias condition which is inde-
pendent of the base current. This promotes

stable DC operation.

rNPUr ---1

In the col lector the signal is coupled out

through transft lrmer T2 which has a small

value low-Q inductor (L2) across i t .  This in-

ductor swamps the low frequency end down;

and resistor R2 does the same thing, to retard

the low frequency gain.

C7 couples the output signal to the next

stage; i ts value is chosen typical ly to have high

reactance at the low frequency end which

forms a type of post-compcnsation loss for the

low frequcncy end oncc again. Final ly C8 and

L3 form a very broad low Q trap which is again

in place to control the low end gain.

Biasing
CATV transistors are biased in a fair ly con-

ventional manner; in f igure 8 R I and R2 form a

voltage divider network applying voltage to

ECTOR

OUTPUT

Freunr 7
The voltage appearing at the base can

approximated by the fol lowing formula:

R2
ffiFt 

(Vcc) - base vollagc

So if:
R l  : 3 . 3 k
R2 : 680 ohms
Vcc :  20 vol ts ,
we get:

(20) -

be

.gEg (20):
3980

3.4
E M I T T E R
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.17 x (20) : 3.4 volts on the base, ofthe tran-
sistor. An NPN transistor has a voltage drop
of 0.7 volts across the base-emitter junction.
So we can then deduce that the correct voltage
at the emitter would be approximately 2.7
volts (3.4-0.7). So if the emitter resistor is 100

E
ohms, we can use ohms law 1 1 : - ) and

R

2 . 7
substituting in the known values, I : 

* 
we.

find our collector current is 27 mA. Following
th is  same procedure for  t rouble shoot ing
NPN line extender circuits should allow you
to pin down faulty stages that have voltage
problems.

Gain Contntls
The most common type of l ine extender

gain cclntrol is a simple pot on the input circuit
(see figure l0). This circuit provides a fairly
constant impedance match to the input but its
disadvantage is that it varies the output match
somewhat.

O U T

lN ---------) r o o

capacitor varies the coupling between stages
and is used extensively in older sol id state l ine
extenders. In a few models a voltage variable
capacitor (varicap) is found in place of the
interstage capacitor. The varicap is "tuned"

by a voltage derived elsewhere in the circuit
by a pot.

Tilt Controls
Ti l t  controls are added in al l  l ine extenders

so the operator in the f ield can adjust the t i l t  of
each ampli f ier to suit  the part icular cable loss
and f lat loss condit ions exist ing where the am-
pl i f ier is instal led. There are f ive basic ways to
vary the t i l t .  They are discussed here in the
order that they are most commonly found in
the f ield.

F r c u n e  1 2

The most common uti l izes an adjustable
col lect-base feedback to vary the low end gain
of a stage. Pot R2 in f igure l2 is the t i l t  control
while resistor Rl sets the range of t i le control
and L I governs the response curve ofthe con-
trol.  Cl isolates the base voltase from the
col lector.

Yet another common method is to vary the
emitter degeneration or current feedback as
shown in  f igure  13 .  In  th is  c i rcu i t  C l  i so la tes
the t i l t  network from the DC voltage on the
emitter while pot R I is the t i l t  control and L I
sets the response and R2 sets the range.

A very similar approach uti l izes a tr immer
capacitor (typical ly 8-50 pF) in the emitter
circuit  to vary the amount of emitter degenera-
t ion at the lower frequency range. As this
capacitor is increased in capacity (or size), i ts
reactance at lower frequencies is reduced,
thereby creating more and more degeneration

F r e u n r  L O =  1 2 0i
Other types of gain controls used are tr im-

mer capacitors located inter-stage (between
ga in  s tages) ,  as  shown in  f igure  l l .  Th is

I
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at the lower frequency end. See figure 14.
Yet another approach is to use a trimmer

(adjustable capacitor) to couple two stages to-
gether. As the tr immer (C2 in f igure 15) in-

creases in value its resistance at lower fre-
quencies decreases and the low end t i l ts up.

Final ly there is the shunt method of t i l t ,
found in f igure 16. Inductor Ll retards the
passage of high frequencies while the lower
frequencies are shunted to ground through
R l .

B riefly -C ro s s M od ulat io n
In addit ion to f lat gain, and t i l t  control,

cross modulat ion is an important design con-

sideration for a l ine extender. Cross modula-

t ion occurs when two or more signals are
passed th rough any  non- l inaur  dcv i tc .  A

transistor is a non-l inear device. I t  can be

control led (but not el iminated) by proper cir-

cuit  design; and the l ine extender design en-
gineer wants to t 'ontnt l  i t  to the point where i t

does not degrade TV picture (carr iers) passed

through the ampli f ier.
Of al l  of the various circuits discussed here

so far, a circuit  with both voltage and current
f c e d b a c k  h a s  t h e  b e s t  c r o s s  m o d u l a t i o n

c haracterist ic s .
The main cri teria affect ing cross-mod is the

biasing condit ion of the transistor. Normally
you want a fair ly high Vce (col lector - emit-

ter voltage). And, to a degree, as the col lector
current r ises. or the emitter resistors are re-

duced in size, the cross-mod is decreased.

Equuliz.ation
Because of the wide spectrum frequency

response range of the typical sol id state am-
pl i f ier, and the inherent loss profi le ofcoaxial
cables, the CATV equipment designer has to
compensate for a great deal of t i l t  in his am-
pl i f ier. Keep in mind that the basic transistor
has 6 db less gain every t ime the operational
frequency is doubled; and, that coaxial cable
losses tend to have about the same problems;

i.e. cable /osses approximately double every
t ime the frequency is doubled.

To compensate for the transistor, various
circuit  designs already discussed are em-
ployed.

To compensate for the cable characteris-
t ics, two basic schools of engineering have

Froune  13
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deve loped.
The f irst one says that you should bui ld a

basicalf  y/at umpli . f icr.  And then you should
insert a passive frequency selective pad at the
input  o f  the  ampl i f ie r  to  insure  tha t  the
ampli f icr input st 'cs u.f lut signul.

A simpli f ied descript ion of this form of
equa l iza t ion  is  shown in  f igure  17 .  Th is  i s  a
bridged-T equalize r whcrc R2 and R3 set thc
impedance wh i le  C l  passes  the  h igh  f requen-
c ies  on  to  the  ou tpu t  o f  the  pad and R l /L l
shunt  the  lower  f requenc ies  to  g round.  Thc
advantagc  to  th is  typc  o fequa l iza t ion  is  g rca-
te r  sys tem f lex ib i l i t y  (p lug  in  pad)  and ease o f
ampli f ier al ignment. Thc disadvantage is a
much h igher  low band no isc  f igurc ,  assoc ia tcd
wi th  the  shunt ing  o f  the  low band energy  to
cround.

E M  I T T E R
PEAKING
CAPACITOR

The second school of thought distr ibutes
the equalization process throughout the vari-
ous stages of the ampli f ier. This is done by
using greater amounts offeedback and raising
the high end response with peaking capacitors

M a y ,  1 9 7 4

(see f igure l8). This method has the advantage
of maintaining a better low end noise f igure
and fewer overal l  ampli f ier stages (because of
high end peaking each stage).

I t  has the disadvantage of taking this op-
t ional al ignment or ad.iustment procedure out
of the hands of the f ield instal ler on the pole,

and i t  is considerably harder to al ign for the
bench tech .
Potrcr Supplics

The most common power supply circuit
used in l ine extenders is the simple series reg-
ulator. The theory behind this is that the tran-
sistor wi l l  show on i ts emitter a voltage that is
0.7 volts lower than the voltage on the base.
while current is being drawn through the col-
lector. The base voltage is kept constant by
zener  d iode D l  ( in  f igure  l9 )  wh i le  the  ne t -
work made up of R I and R2 act as voltage
dropp ing  res is to rs .  In  the  AC mode,  the  t ran-
sistor is an emitter-fol lower. and thc AC (or

r ipple) output wi l l  be ref lect ive mainly of the
amount of r ipple on the transistor base. This is
cured by adding addit ional f i l ter ing in the form
of  R l .  R2 and C l  l .

D C  I N

O U T P U T

F r o u n r  1 9

Trouble Shootinp
Trouble shooting a l ine extender involves

isolat ing the area of the problem, and then
further isolat ing the component which is caus-
ing dif f iculty. Ful l  trouble shooting proce-
dures for l ine extenders in general and specif ic
models in part icular wi l l  be the subject of later
art icles here in CATJ.
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rut l iut ion; and users quickly learned that

tube shields had to be in place or a feed-

back loop developed.

Nonc-the-less, with the tube era camc

many operators who favored high level

cl istr ibution start ing out at the head end

with outputs in the 60+ ranges, r ight up tt l

the point whcre they started to cl ip sync'

Strt ' ic ing MCS Units
Most  MCIS ser ies  un i ts  s t i l l  i n  serv ice

require nothing milre complex than re-

tub ing  a t  dccent  in te rva ls .  Most  MCIS

users  s t i l l  use  regu la r  ser ies  tubes  (6C86.

6DJ8,  e tc . )  a l though . f i vc  s tu r  and o ther
p r e m i u m  q u a l i t y  ( P Q )  t u b e s  a r e  s t i l l

avai lable. The dif ferencc in PQ series

tubes and regular off-the-shelf tubes is

one of longevity ;  and seemingly investing

in  PQ ser ies  tubes ,  wh ich  las t  longer  w i th

lcss  de tc r io ra t ion .  wou ld  be  an  in te l l igen t

th ing  to  do .
Howevcr ,  as  B londer  Tonguc 's  Sam

Stone told CAT.I .  
"The tubc manufac-

tu rers  have rea l l y  l c t  qua l i t y  s l ip  in  recent

years ,  bccause o f  thc  emphas is  on  so l id

s t a t e  d c v i c e s .  B e c a u s e  s t l  f e w  n e w

equ ipment  des igns  u t i l i ze  tubes  anymorc .

t h o s c  c o m p a n i e s  s t i l l  m a n u f a c t u r i n g
tubcs  arc  no t  as  qua l i t y  consc ious  or

competit ive as they were ten or f i f teen

y c a r s  a g o . "  T h i s  h a s  r e s u l t e d ,  s i l y s

Stone.  in  "207oof the  tubes  tha t  we buy  in

large quanti t ics. for repair and maintc-

nance serv ice ,  no t  be ing  even useab lc ' "

Consequent ly ,  the  fe l low who g t les

into the local electrt tnics distr ibutor to

buy somc sparc 6(i86's can no longer

cxpec t  to  s imp ly  p lug- in  the  rcp lacement

and havc  h is  MCS s t r ip  f l y  l i ke  i t  d id

when i t  came from the factory. I f  nothing

else. rrn-),onc t ' l t t t t tging orrt tnbcs in a st i l l

in service MCS str ip ( 'ott  (xP((t l rr  have

to rc-al i7n lhe unit with a sweep and de-

tector. And we wil l  show yt lu how here.

In Thc Shop
We took in two MCS-C str iPs into the

CATJ shop; both were on channel 2 and

both were of the 1963-64 vintage.

One unit was fresh from operating ser-

vice. and i t  had been re-tubed several

t imes. Another unit  was a spare, having

48

been pressed into service only for a day or

two at a t ime since 1964. while the other

unit was being re-tubed and checked out.

The number two unit st i l l  had the original

tubes in i t ;  but total operating t ime was
probab ly  under  500 hours  in  ten  years .

Both units looked about the same when

swept .  See photo  A-1 .  The response

curve was double peaked, around 58--59
M H z  a n d  d o w n  l o w e r  a r o u n d  5 3 - 5 4

M H z .

The MCS-C has  a  s ing le  ou ts ide  uscr

adjustmcnt (photo 2). This slug tuned coi l

form is adjacent to the output SO-239

connector .  We c t tnnec ted  a  +  l0  dbmv

input  s igna l  on  channc l  2  to  the  input ,

rotated the gain up ful l  and cranked on the

slug tuned coi l  unti l  we had peaked the

v i d e o  c a r r i e r  o u t p u t  l e v e l  o n  t h e

F S M / S L M .
Then we re-connected the sweeP and

photo A-2 is what we saw, a response that

ran f lat from -53 to 57 MHz but began to

fal l  off  rapidly at 60 MHz. The second

unit had the same results.

I
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Moru l?  Un lcss  you are  very  lucky .
cranking on the only external user ad-
jus tment  w i l l  p robab ly  ra ise  the  v ideo
carrier output level,  but i t  wi l l  also rol l  off
the gain on the color and aural end ofthe
channef in the process. Mark ont '  up.for
sx'ceping thc unit.

Bcfore we got into tube replacemcnt
and re-al ignment, we sprayed somc sol-
vent (WD-40) into the gain control and
AGC window pots; thc gain control pot
in part icular was dirty and did not act
l inear  anymore .

The unit that had scen considcrable
service (and numerous tube changes) was
approached in  th is  manner :

We took out each of the four tubes, one
at a t ime, and replaced with a new pre-
tested tube . We adjusted theextL'rnul slug
luned.f orm adjustment. l i  r  bcst responst, ,
photographed the response curve, and
then replaced the original tube and went
on to the next tube repeating the process.
We wanted to see what changing out a
single tube at a t ime would do. when the
tube changcr only tweeked on the slug
tuned coi l  form for readjustment. When
we had done this with each of the four
tubes, we pul led out the tubes and re-
tubed with new, tested units, and went to
work internal ly re-al igning the str ip.

On the old but seldom used unit.  we left
the original tubes in place, and went in-
side and worked on al ignment alone to try
to get performance back up to something
acceptable. We wil l  fol low this throueh

May,  1974

step by step here. Sweep input level is
0 dbmv gain control is set for maximum
gain; agc set at factory mark.

6DJ8 First
The 6DJ8 was swapped f irst.  photo

A-3 was the result.  The f lattest response
curve we could manage had the aural end
popped up ;  overa l l  ga in  was 2 . j5  db
greater than with the original tube in
place.

6 l :W6 Naxt

Ga in  w i th  the  6EW6 swapped (6DJ8
back to original) popped up 4.-5 db; how-
ever  the  response curve  went  to  po t
(photo A-4). Peaking with the FSM/SLM
only, on the visual carr ier frequency, re-
su l ted  in  the  t i l ted  doub le  peaked re -
sponse shown in photo A-5.

Gain with a new 6CB6 came up I db (al l
other tubes original).  See photo ,{-6.

Peaking the external ly avai lable slug
tuned fo rm resu l ted  in  the  response
shown in photo A-7 (aural is down 6 db
from visual).

6C86 Next
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G a i n  w i t h  a  n e w  6 A M 8 A  w a s  u n -

c h a n g e d  ( p h o t o  A - 8 ) .  T h i s  s t a g e  i s

primari ly the AGC function for the str ip,

and gain normally would not change with

a change out.

l4 C'use 5-r 'ror ' .r
There are 14 hex head metal screws

that hold the side/bottom cover plate in
posit ion. Al l  of these have to be in place,

and t ight, to keep radiat ion down.
Taking the side/bottom off has a small

50

effect on al ignment; the gain changes
s l i g h t l y ,  b u t  t h e  r e s p o n s e  c u r v e  r e -
shapes. The way i t  re-shapes is a function
of the al ignment of the various stage and
inter-stage coi ls, so no accurate descrip-
t ion can be given of the cover-on cover-
off responses.

Tuned circuits ( i .e. those that deter-
mine bandpass and response) consist of
capacitance and inductance. Capacitance
can be f ixed ( i .e. ceramic disc) or variable
( i .e .  p is ton  capac i to r .  m ica  t r immer .  a i r
variable).

Inductance can be f ixed (form wound
co i l  fo rm,  e tc . ) ,  o r  var iab le  (a i r  wound
coil  form with variable length and turn to
turn spacing.

Blonder Tongue has long been a user of
variable inductances and something the
dcsign trade cal ls gimmicks. A gimmick is
usua l ly  no th ing  more  than a  p iece  o f  w i re ,
which the al ignment person can move
around to  vary  coup l ing  ( induc t ive  or
capac i t i ve) .  Th is  i s  sor t  o f  a  sneaky  way
to  tune a  c i rcu i t .  bu t  i t  i s  inexpens ive  and
usua l ly  s tab le  in  tempcra ture  ex t remes.  I t
is hard kt ctt l ihrtt t t '  f ,()r tuning purp()ses.

however, because you can't  tel l  someone
how to move a hunk of wirc around very

exactly, the doer sort of has to lei irn on
h is  own.

This is part of thc al ignment learning-

curve  process  requ i red  w i th  the  MCS-C;
learn ing  how to  move a i r  wound co i l s  o r
wire gimmicks about unti l  the desired re-
sponse curve takes fbrm on the sweep
d isp lay  scrcen.

For our purposes we have created our
own part ial  schematic of those port ions of
the MCIS-C str ip which you can work
wi th  to  per fec t  the  a l ignment  sweep

curve .

Refer to diagram one. This shows the
tube base diagrams for the four tubes in
the unit.  and the CATJ numbered induc-
tors (some are air wound form coi ls and
others are form coi ls).  We have also taken
the l iberty of leaving out any components
or signal paths not related to the basic
ampli f icat ion port ion of the MCS-C.

6AM8A Lust

I
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Our goal is to turn out a unit  that has
48--50 db of voltage gain, wide open, with
f la tness  to  + / -  0 .2 -5  db  w i th in  the  range
-5-5 .0  to  60 .0  MHz.

W h e n  w e  h a v e  p r o p e r l y  t u n e d  L l
through L6. ad.justment of L7 wil l  simply
r o t a t e  t h e  i n - c h a n n e l  t i l t  a r o u n d  t h e
center of thc desired passband, or -57.-5
MHz.  That  i s ,  when L l  th rough L6  have
been properly adjusted, adjustment of L7
wil l  al low us to f latten out the passband
over  -5 .0  MHz ( -5 -5 .0  to  60 .0  MHz in  th is
case) ,  o r ,  t i l t  i t  w i th  the  center  ( -57 . -5

M Hz) stable and move either -58-60 M Hz
up or down or -5-5--57 MHz up or down.

Start off  with 0 dbmv into the unit.
The output has a pair of outputs for
" looping through". One of the two out-
put chassis mounting connectors must be
terminated with a 7-5 ohm resistor. The
second output drives your sweep detec-
tor. Markers at -54 and 60 MHz, or every
MHz,  o r  a t  -55 .2-5  and 59 .7-5  MHz are
important so you know where you are
within the design channel (channel 2 ex-
amples given).

Ll ,  L2, L4 and L5 are the most respon-
sive inductors in the package, in addit ion

May,  1974

Draonnu Orue

to L7. L3 and L6 have marginal affects.
Typ ica l l y ,  the  fo l low ing  w i l l  happen:
( l )  Push ing  the  tu rns  o f  L l  c loscr  to -

gether, on the form, increases gain on the

mid to low end. Sprcading the turns apart

increases the gain on the high end.
(2 )  L2  (a i r  wound co i l )  -  must  be

rc-shopctl  to change the bandpass re-

s p o n s c .  L i f t i n g  u p  i n  t h e  c e n t e r  ( i . e .

grasping center of coi l  with plast ic tool

and l i f t  up, forming an upside down le t ter
"V" )  causes  ga in  to  inc rease on  the  h igh

end o f the  channe l ;  push ing  down lowers

the high end gain.
(J) L4 (form.wound coi l)  is adjusted by

varying the turn to turn spacing and by
moving the coi l  turns as a group along the
form. For example, pushing the coi ls as a

,**- Jor,*i[Nt,lifffir,fl i
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group down, towards Pin 5 on the 6EW6,

peaks the low end ofthe channel; pushing

towards the t ie point end of the coi l  mount

peaks the high end.
(4) t-5 (form wound coi l)  mounts be-

tween two t ie points on a terminal str ip.

Pushing the coi l  along the form, towards

cither extreme (end) will decrease the re-

sponse on the low end of the channel '

Placed in the center of the form and

spread ( i .e. re-spread) evenly balances

the gain over the ful l  channel.
(5) L6 (on pin 6 of the 6AM8A) is a

vert ical ly mounted form wound coi l ,  sus-

pended on the top end bY a t ie Point '
I f  the  channe l  response is  too  w ide  ( i ' e .

crtt 'nr l ing bcyontl  5-5-60 MHz), push 1,2

or 3 turns of the coi l  down off of the form

towards the 6th pin of the tube socket.

The correct bandpass response for the

units workcd-ovcr (a channel 2 unit) is

shown in photo A-9. The package gain

works out to 48--50 db with 0 dbmv input;

-54 . -5  to  60 . -5  MHz,  + /  0 .25  db .

Please note that the purpose ofthis ar-

t i c l e  i s  t o  a c q u a i n t  a n y o n e  w i t h  a n

MCS-C on their hands and in need of
service with a few basic facts:

( l )  C h a n g i n g  o u t  t u b e s  w i l l  s u r e l y
change the bandpass response, perhaps

causing added gain but also probably
peaking the response curve someplace in

or outside of the desired bandwidth.
(2) Torquing on L7 (the only user ac-

ccssible adjustment without l i f t ing the

cover) wi l l  only improve the bandpass
response rf al l  of the other coi l  adjust-
ments (Ll-L6) are properly tuned; and
probably never wil l  adequately compen-

GEORGE MILNER
4951 Titan Way, Denver, Colorado 80239 (303) 373-4596

A l t h o u g h  " M i n i - P r o o f  l l "  e x p l a i n s  t h e  u s e  o f  s w e e p  g e n e r a t o r s ,
scopes  and  spec t rum ana l yze rs ,  you r  p roo f  CAN be  accomp l i shed  w i th  t he
same tes t  equ ipmen t  wh i ch  was  used  fo r  "M in i -P roo f  1 " .

You  w i l l  do  you r  1974  P roo f  o f  Pe r fo rmance  qu i cke r ,  eas ie r  and
more  tho rough l y  by  us ing  these  t ime  p roven  p rocedu res  and  fo rms .

A l l  "M in i -P roo fs "  a re  i n te rp re ted  and  comp le ted  by  Geo .  M i l ne r .  A l  I
i n fo rma t i on  goes  i n to  a  conc i se  repo r t  wh i ch  fo l l ows  the  i ns t ruc t i ons  o f
t h e  F e d e r a l  C o m m u n i c a t i o n s  C o m m i s s i o n ' s  R u l e s .

Any  techn i c i an ,  new o r  o ld  t ime r ,  w i l l  be t t e r  unde rs tand  h i s  cab le
sys tem a f te r  wo rk ing  w i th  George  on  th i s  bas i c ,  down  to  ea r th  me thod .

The re  a re  some  LABOR SAVING t r i cks  wh i ch  canno t  be  taken  ad -
van tage  o f  un less  you  ge t  an  ea r l y  s ta r t .  O rde r  you r  "M in i -P roo f  l l "  t oday ,
s o  t h a t  w e  w i l l  h a v e  a l l  s u m m e r  t o  w o r k  o n  i t .

O N L Y  $ I O O .  P E R  S Y S T E M

CATV SYSTEMS MICROWAVE SYSTEMS

T E C H N I C A L  S E R V I C E
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StampOut PostageWaste
On Gustomen Bitls...

Befone ft StampsYou Outt
(A t  10d a  th row you can ' t  a f fo rd  i t . )

*B-Coupon Bilts; A-Ail Other Types of Billing

l \ ,4u l t ip ly  the  number  o f  your  cus tomers
by  the  bo t tom l ine  f igure  to  de termine to ta l
pos tage sav ings  w i th  coupon books .  That
sav ings  can appear  on  your  company,s  bo t tom
I r n e  a s  a d 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 ,  r e m e m b e r :  o n e  b o o k  o f  1 2 - m o n t h l y
coupons means one b i l l ,  one  pos tage charge
for  a  cus tomer  fo r  a  who le  year ;  cu ts  pos tage
cos ts  by  as  much as  92%.

Senc l  today  fo r  ca ta log  conta in ing  pr ices
a n d  o r d e r i n g  i n f o r m a t i o n .

f[] $Pffl[lTII$ C0. iilti'i?f i;:;,':il;
C O U P O N  B I L L I N G  S P E C I A L I S T S

sate for a tube change out.
Tun ing  L7  w i th  an  FSM/SLM wi l l  on ly

result in a peaked response at the point
within the passband where you have the
FSM/SLM tuned ( i .e. video carr ier or
audio carr ier).

(3) Tuning of Ll-L6 (as marked in this
art icle) wi l l  produce the desired bandpass
you are after, but there is considerable
jockeying back and forth required to get
the r ight mixture. This should never be
att(mpted with an FSM/SLM onlv.
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JERBY CONN &  ASSOCIATES

NA'I ' IONAL REPRESENTA'[ IVES OF
DI. ]LTA -  BENCO _ CASCADE

'I-0 
THE CATV & MATV INDUSTRIT.]S

.Nat ionwidc Wats ^ In pA- Cal l  Col lec. t
( 800 )  2J3 -oe40  ' ( 7 r7 )  

263 -825 t1

550 Cleveland Avenuc
Charnbersburg, Pa. 17 201

Cornplcte ly ncw, univcrsal  sparc s ignal  pro,
cessor,  Onc uni t  providcs a st lnt l l ry  spare
for  any on channcl  s ignal  processrt r .  Output
55dbmv, Adj .  channcl  re ject ion 55clb,  noise
f igurc 6db,  AG(l  40 db,  Gain 70db srant lby
carr icr .  Avai lablc for  convcrted channcls a l -
so $5O0.00 completc,  $25.0O extra for  each
convertcd channel .
CALL OR WRI' |E
RIC}IF]Y DEVI. ] t ,OPMIiNl '
7242W.  Reno ,  R t .  5
Oklahoma Ci ty,  Oklahomz 73108
(405) 787-so86

I
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conomical New
eather'Scan II

New,  compact  t ime-wcather  un i t  f ronr
the  or ig ina tors  o f  the  t in re -weather
fo rnr l t .  Oompact  (14  inches  h igh  x  2 i t
inches  w ide  x  23  inches  dcep)  and lo "v
c o s t  ( $ i 1 5 9 5 . ( X ) t )  t h i s  i s  t h e  p c r -
fe ct sr-nal l-systcm pnckrge.

l  i - ' , .  t , , , \ \ r \ . r ' t l , , r , ,  l ' , 't '  ' " r ( ) n l c I r l (  P r C S -
sure ,  w ind  ve loc i ty ,  ' , v ind  d i rec t ion
anc l  four  (4 ! )  card  d isp lay  spots  w i th  e
Sony AVO-140O (2 :1  in te r lece)  cam-
era .  Un i t  fea tures  un id i rec t ionr l  c lock-
rvise-scrrnning sequcncc ancl is designecl
for lor-rg tcrn'r,  24 hour ;rcr dry usage
l rn t l  l  n r i r r i rnur l  o l '  mr r  in t  cn ln  ce .
* Deluxe model with ' l 'exas Electron-
ics instrunrents avai lablc at acldit ional
cos t .

Weather Scan
L oop l32-Throckmorton IIwY.

Olney, Gxas 76374

Phone Bn-564-5688

Voltages
Typical voltages for the various tube

socket pins, t ie points and AGC and gain
control pots are given in the tables.

Power supply fi l tering problems are
usually caused by excessive heat (re-

member this is tube equipment); experi-
enced users tell CATJ that the can type
capacitor (100 MFD at 200 volts and 80
MFD at 200 volts) usually goes first, fol-
lowed by one or both of the paper elec-
trolytics (4-5 MFD at 175 volts). A hum
bar in the picture (bad fi l tering) can usu-
ally be traced to the can type capacitor'

Voltagcs - Tttblc Ont'
6DJ8 (1') Guin Max

Pin  I  +40 vdc

Pin 2 -7-5 vdc
-7-5 vdc
fi lament
f i lament
+82 vdc + 130 vdc
+.-50 vdc +.-5-5 vdc

('r '  or 6EStt, 6922)
Guin Mux Guin Min
+0.3-5 vdc *0.-5-5 vdc

+ 1 .2-5  vdc  +5 .50  vdc

fi lament
f i lament
+ l2-5 vdc + l4-5 vdc

+ 125 vdc  +  l4 -5  vdc

no DC voltage
Guin Mu.r Cuin Min
-  140 vdc  -  140 vdc

140 vdc  -  140 vdc

fi lament
f i lament
no dc voltage
no dc voltage
- l-10 vdc 140 vdc

6AM8I
6AM8A Gain Mar Guin Min
Pin I +40 vdc +65 vdc
Pin 2 VTVM measurement
Pin 3 + 120 vdc + 145 vdc
Pin 4 fi lament
Pin -5 filament
P i n 6  + t 2 0 v d c  + 1 4 - 5 v d c
Pin 7 +45 vdc *75 vdc
Pin 8 VTVM measurement
Pin 9 VTVM measurement

Guin Min
+62 vdc
-75  vdc
-7-5 vdcPin 3

Pin 4
Pin 5
Pin 6
Pin 7

6r.,w6
Pin I
Pin 2
Pin 3
Pin 4
Pin -5
Pin 6
Pin 7
6C 86
Pin I
Pin 2
Pin 3
Pin 4
Pin -5
Pin 6
Pin 7
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CABLE BUREAU
Not  very  long ago thc  ( lab lc  Tc lcv is ion  Bureau

lvas  d iv idcd  in to  b ranc l res ,  rnuch : rs  o ther  bureaus

h: r t l  donc  in  ycars  pas t .
' l ' o  

ins i t le rs  thc  d iv is ion  a long l r ranch l ines  was a

hca l t l ry  s ign  tha t  the  ( lab le  I lu rcau s ta f f  was  s tab i l -

i z ing  and tha t  the  enrphas is  was about  to  sw ing

f ro I l  po l i cy  mak ing  to  po l i cy  in rp lcnrcn ta t ion  on  a

tlay to tlay antl wcek to rvccl< lrasis.

Of  coursc  po l i cy  mak ing  is  no t  ovcr ;  a  nunrber

o f  in rpor tan t  n r t t te rs  s t i l l  r cnra in  to  l re  rcso lvc r l .

A t  sonrc  po in t  i t  was  ncccssr ry  fo r  the  ( lab lc

l lu rczru  to  ldd  sk i l l cd  pcrsonnc l  to  thc i r  s ta f f  who

wou l< l  r l c t l i ca tc  thc i r  wor l< ing  r lays  to  g r r i r l ing  the

regr r la tccs  ( thc  ( lA l 'V  sys tcn ts )  th rough th r  lp l t l i -

c lb le  scc t ions  o f  I ' l r t  7 ( r .

Onc o f  thcsc  ncw l r r lnches  is  c l l l c t l  thc  Spec ia l

Relicf and linforcernent l lranch. It is hcetlcd by a

pcrsonu l r l c  young l r t to r t rcy  n : r r r rc t l  
' l  

ony  ( lavcn t lc r .

Sys tcn)  ( ) l )c ra to rs  in  Ar l<ansas ,  ( ) l< l lhor t r l ,  r \ ' l i ss is -

s ipp i ,  ' l ' ex ts ,  
: rn r l  l ,o t r i s i l rn l  n rc t  rv i th  I r i r t r  in  . func

of  l l s t  yc : r r  r lu r ing  thc  f i rs t  th rcc  Srn l l l  Sys tc r r r
( )pcra tor /Oab lc  l l t r rcau  N, lcc t ing ; ,  I t c ld  in  l . i t t le

I ioc l< , . f  : rc l<son ln r l  Aus t in .
' l ' hc  

Spcc ia l  l te l i c f  and l . ln fo rccrnent  l l ranch
(S l { l j l J )  has  I  vc ry  spcc ia l  ac t i v i t y  : r rcu  fo r  a l l  sys-

tc ln  opcra t ( ) rs ,  o l te  th l t  h ls  gonc  v i r tua l l y  r r r r r to t i c -

e t l  l r y  thc  i r r t lus t ry  to  ( la tc .  ' [ ' ha t  
a rc : r  o f  in te res t  i s

s igna l  car r iage exc lus iv i ty  ln t l  non-dr rp l i ca t ion  pro-

tec t ion .  Whi lc  no t  l l r vays  s : r i t l  i r r  t l r c  snr r rc  b rc l th ,

they  go  h l r r t l  i  n  h : rnd  rv i th  o r rc  anothcr .

13as ice l l y ,  thc  l lu lcs  pnrv i r l c  (76 .91)  rhxr  s t l

t ions  sha l l  l r c  a f l i r r t l c t l ,  un t lc r  cc r t l in  c i rcur r r -

s t i lnces ,  "p ro tcc t i ( )n "  
lg : r ins t  the  encroachr r rcn t  Of

s i ln lc  nc tw( ) rk ,  sar r rc  re lcasc  t i rnc  l ta ra l l c l -p rogr tn t -
r t r ing  f ro rn  o t l le r  s t t t ions  rvh ich  e  OA' lV  sys tem

rn igh t  c : r r ry .
' l ' h c  

r u l c s  a l s o  p n r v i d e  ( 7 6 . 1 5 1 )  t h a t  ( l n  l ' V

sys tcnrs  0pcra t ing  w i th in  t l re  top  5O r ra rkc ts  sha l l

p rov i t le  syn t l i c r tcd  progr2rnr  ( i c .  non-nc twork  fa re)

exc lus iv i ty  un t lc r  cer ta in  c i rcunrs t lnces .

I t  i s  thc  cn forccr r rcn t  < l f  p rogranr  cxc lus iv i ty

rvh ich  causes  (1A ' l 'V  sys tc r r rs  to  p rov ide  non-dup-

l i ca t ion  pro tec t ion ;  a r id ,  as  meny sys tcnr  opera tors

are  awr rc ,  i t  i s  non-dup l ica t ion  pro tcc t ion  rv l r i c l r

g ivcs  sys tcnrs  o f  : r l l  s izcs  one o f  t l t c  n ros t  d i f f i cu l t

pub l i c  rc la t ion  pro l t l c rns  f : rced  on  a  ( lay  ro  day

bas is .

A t  thc  p resent  t in re ,  CA ' I 'V  sys tems scrv ing

ferver  than 50O subscr ibcrs  a re  cxcn)p t  f rom thc

requ i rement  tha t  they  prov ide  non-c lup l i ca t ion
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pro tec t ion .  Seen ing ly ,  then,  sys tenrs  o f  fc rvc r  than

5(X) subscribcrs rvoukl havc fcw rnattcrs to discuss

rv i th  thc  S l i l , l l l .  
' fh is  

i s  no t  a l togc thcr  tmc.

Whi le  a  good por t ion  o f  thc  t in re  and e f fo r t

o f  the  SI tE I I  i s  spent  on  wor l< ing  ou t  p rob lenrs

cxc lus iv i ty ,  thc rc  i s  a lso  t i r r re  ava i lab le  fo r  con f l i c ts

bc t rvccn  OzVl 'V  sys tem opcra tors  an t l  t c lcv is ion

lrroaclcastcn in thc nr:rttcr of rnandatory camiage.

Man i la to ry  cur r iagc  nrcans  tha t  l  OA ' I 'V  sys ter r r

i s  k rca tc t l  r , v i th in  thc  p rcd ic tcc l  ( i r rdc  l l  con tour  o f

a  tc lcv is ion  s t : r t ion ,  an t l  bccausc  o f  th is  phys ic : r l

c i rcurns tuncc ,  thc  ( ln ' l 'V  sys tc l r t  lnL ls t  ( l ry  I rCC

Rulc )  car ry  thc  s igna l  o f  thc  s ta t ion .  A t  thc  sarnc

t i rnc ,  : r  ( lA ' l 'V  sys tc rn  lnus t  a lso  c l r ry  thc  s igne l  o f

any  s ta t ion  wh ic l r  i s  s ign i f i can t ly  v ic rvc t l  in  thc

county  in  wh ich  .  thc  OA' l  V  sys tcnr  i s  loca tc t l

(76 .51) . ' l ' he t  i s  whqrc  I  con t l i c t  o f tcn  ar iscs .  Vcry

o f ten  t l rc  tc r ru in  ( topography)  in  rn  r l rc t  c l i ln in

a t !^s  ( l i r cc t  v icw ing  (on  r t r  o f f  t l r c  cab lc )  o f  s igna ls

rvh ich  urc  supposc t l  to  l rc  p l rc i r rg  a  ( l ra r lc  I l  (o r

evcn ( i r l t le  A)  contour  ovcr  t l t c  cornn t t rn i ty .  l r r  a

s i tua t ion  l i l<c  th is ,  thc  n icc  round ( l ra r lc  I ]  cor r tour

, l r r u n  l r y  I l l (  l  V  s t i t ( i ( ) n ' s  ( . n g i l t ( . ( . r \  g r l c \  r ' v ( . r  r t

c ( )L ln ty  o r  r rca  rvhcrc  Pc< lp lc  car tn0 t  v icw thc  s ig -

n l l .  I f  n  town k rc l tc r l  in  th is  rcg ion  has  a  ( lA ' l 'V

sys tcnr ,  and thc  ( lA  l 'V  sys tc rn  i s  r l so  un l l r l c  to

p ic l<  r rp  thc  s igne l  o f  the  
' t 'V  

s t l t ion  in  tp rcsr ion

then t rsu : r l l y  t l r c  ( lA ' t 'V  sys tc r t r  n lus t  go  sontcp l l ce

c lsc  to  f ln t l  I  s t r t i ( )n  o f  the  s l tn tc  r tc t l vor l<  l s  thc

un lva i l lb le  s igna l  so  tha t  sys tc tn  v ic rvcrs  havc  r

f r r l l  cho icc  o f  a l l  th rce  nc t rvorks .  l ' h is  usua l ly  i rks

thc  s ta t ion  rv i th  the  n ice  rount l  Crade I l  c ( )n tour ,

l )u t  11o covcr tgc .

Accor t l ing  to  thc  ru lcs ,  a  
' l 'V  

s t t t i ( )n  has  t l rc

r igh t  to  requcs t  car r iagc  by  a  ( iA ' l 'V  sys tc r r r ,  i f  the

OA' I 'V  sys tcnr  i s  loc l tcd  rv i th in  the  ( i ra t l c  A  or  l l

con tours .  Accord ing  to  thc  l lu lcs ,  thc  ( lA ' l 'V  sys-

tcn l  must  conrp ly  and c r r ry  t l t c  s ta t ion .

Suppose thc  ( lA ' l 'V  sys tcnr  t ru ly  cannot  p ic l (  up

t l rc  s igna l  o f  thc  
' l 'V  

s ta t ion .  
' l ' hcn  

what?

As t l r ings  now s t lnd ,  thc  
' l 'V  

s ta t ion  can f i l c  a

compla in t  w i th  thc  Cab lc  l lu rc lu .  In  f i l i ng  such a

c o n r p l a i n t ,  t h c ' l ' V  s t a t i o n  i r t v a r i a b l y  r r u i n t a i n s

tha t  i t  i s  p lac ing  a  good s igna l  (o r  useab le  s ignr l )

over  the  CA' I 'V  conrnrun i ty  (o r  l iead  cnd) .  I lascd

upon th is  a l l cga t ion ,  a lc lng  rv i t l r  thc  fac t  tha t  thc

CA' l 'V  sys ter r  i s  no t  car ry ing  the  s rar ion ,  the  ( lab le

I lu reau no t i f i cs  the  CA' l  V  sys tern  o f  the  t 'V  s ta

t ion  cornp l : r in t  and a l lo lvs  thc  CA ' I 'V  sys tern  3o

r lays  to  rcspond.  Of ten  in  thc  response t l i c  CA ' I 'V

I
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sys tem se ts  ou t  i t s  own fac ts  inc lud ing  i t s  con ten-

t ion  tha t  the  TV s ta t ion  is  no t  v iewab le ,  Grade B

(or  A)  contour  o r  no t .

Then the  Cab le  Bureau a l lows the  TV s ta t ion

20 add i t iona l  days  to  f i le  a  rep ly  to  the  CATV sys-

tem's  f i l i ng .

A t  tha t  po in t  thc  cn t i rc  n la t te r  goes  be fore  the

Cab le  l lu reau personnc l  wherc  i t  i s  s tud ied .  l lased

upon what  the  l lu rcau secs  in  thc  o r ig ina l  com-

p la in t ,  thc  CA ' l 'V  sys tcnr  rep ly  and the  
' l 'V  

s ta t ion

rcsponsc ,  then the  C lab le  l lu reau can send t l rc  cn-

t i rc  mat te r  up  to  the  fu l l  ( lomnr iss ion  w i th  a

recommcndat ion  tha t  i t  do  one o f  four  th ings :

(1 )  thc  ( lA ' l 'V  sys tcm shou l tJ  comply  u ' i th  the
' l 'V  

s ta t ion 's  requcs t ,

(2 )  thc  
' l 'V  

s ta t ion  has  no  casc  and thc  rcques t

fo r  compl i : rncc  aga ins t  thc  C iA ' l 'V  sys tenr  s l rou ld  be

droppcd,

(  J )  t l r c  l r t  t s  r r ( ) u n ( l  t l ) c  s i t r r e t i r r n  s u g g t  s t  a  w r i -

vc r  in  thc  ru lcs ,

( ,1 )  thc  fac ts  sur rounc l ing  thc  casc  arc  no t  c lcar -

cu t  nnc l  a  hcar ing  shou l< l  bc  schc t lu lcd  by  thc  fu l l
( lonrnr  i ss ion .

Of  coursc  thc  sevcn ( lomtn iss ioncrs  a rc  no t

l ro r rn r l  [ ry  thc  ( ]a l r l c  l Jurcau rcconr rnent la t ions ;

thcy  c r r r r  r lo  l s  thc  ( la l r l c  I lu rcau rccontnrcn t ls ,  o r ,

thcy  can s t r i l<c  ou t  on  thc i r  oun and t lo  sonrc th ing

cnt i rc ly  r l i f f c rc r r t .

l i r r ru  thc  t in rc  the  in i t ia l  conrp la in t  i s  f i l cc l  by

thc  
' l  

V  s ta t io r r  un t i l  thc  n ra t tc r  i s  scn t  to  thc  fu l l
( lonu t iss ion ,  i t  i s  now hand lc t l  by  N, l r .  C)avcndcr

ant l  h is  g roup,  thc  S  I t l ' l l l .
' . l ' hosc  

who l<norv ' l  ony  ( l l vendcr  l rc l i cvc  h in r  to

bc  a  1 : r i r  n r indc t l ,  in tc l l igcn t  n ran  w i th  n rorc  than a

pass ing  fcc l  fo r  thc  p rob lcnrs  o f  thc  snr l l l  sys tcnr

( ) p c r r t ( ) r . ' l ' o n y  r c n r e n r b c r s  h i s  J u n c  1 9 7 3  t r i p

th rough thc  South  anr l  Southwcst  : rn t l  h is  v is i t  to  a

OA' t  V  sys tc r l  in  Miss iss ipp i  w l r i le  on  h is  tour  o f

du tv .  I l c  rcnrc rn l rc rs  too  cxanrp lc  a f te r  cxarnp lc

brought  to  I r i s  a t tcn t ion  wh i lc  on  t l )a t  t r ip  rvh ich

in t l i ca tcd  tha t  a l l  too  o f tcn  a  ( ln  l 'V  sys ten l  was

be ing  fo rccc l  to  c l in r ina tc  thc  p rogranrs  o f  NI I ( l

a f f i l i a tc  "A"  in  favor  o f  N l i ( l  a f f i l i a te  " lS" ,  s in rp ly

bccause sornc  cng inccr  n rany  years  ago har l  d rarvn

a c i rc lc  a rounr l  a  l  V  t ransmi t t ing  t ( )wcr  anr l  p r r>

c la in rc t l  "cvery th ing  ins idc  o f  th r t  c i rc lc  i s  ours" .
' l ' hc  

S l t l i l l  o f f i cc  has  rcccn t ly  takcn  s teps  to

hc lp  spccd the  dec is ion  proccss  in  cases  o f  car r iage

cornp l iancc ,  anc l  to  n rake  th ing i  a  l i t t l c  cas ic r  on

thc  ( lA ' l 'V  sys tcn l  opcra tor  ca l led  upon to  de fend

h is  cho icc  o f  
' l 'V  

s ta t ions  he  is  car ry ing  (o r  u ' i shes

to) .

Cavcndcr  no tes  one o f  the  s t i cky  po in ts  i s  thc

qucstion of 
"Is there a signal there?" 

' l 'he ' lV 
sta-

t ion  invar iab ly  say  "yes" -  ' l ' he  
CATV sys tcm in -

var iab ly  says  c i thc r  "no" ,  
o r  

"yes ,  bu t  i t  i s  o f  very
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poor  qua l i t y " .

The TV s ta t ion  backs  up  i t s  con ten t ion  tha t  a

signal is there with a statement from its engineer

and/or a consulting engineer. 
' I 'he 

CATV system

can e i ther  t ry  to  counter  the  TV s ta t ion  c la im w i th

a statcnlcnt of its engineer, or the CA1'V system

can h i re  i t s  own consu l tan t .

Becausc  most  CATV sys tems fee l  they  must

present  t l re  s t ronges t  a r !$ment  poss ib le  to  counter -

ac t  thc ' I 'V  s ta t ion  
" fac ts " ,  th is  o f tcn  mcans an  cx-

pcnsive consultant for the CA'I-V system. As Ca-

vcnder  no tes ,  " th is  s t i l l  l eaves  SREI I  and the  Com-

miss ion  in  the  dark  l recausc  we now have onc  con-

su l tan t  say ing  yes  an( l  one consu l tan t  say ing  no- "

So Cavender  has  bcgun a  ser ics  o f  mect ings  w i th

personnel from the Clommissior.r 's Field Engineer-

ing l lureau (1.-l ' lB), thc pcoplc who man officcs

f ro rn  coas t  to  coas t  pcr fo rnr ing  inspcc t ions  o f

b roar lcas t  fac i l i t i es  anr l  who one < lay  w i l l  a lso  be

inspcc t ing  CA' I 'V  fac i l i t i cs .
' l ' l r c  

p lan  is  to  sc t  up  a  p rogram whercby  SRl i l i

can  ca l l  on  thc  F l l l l  to  makc  thc  n rcasurcmcnts  so

th i r t  we,  in  tu rn ,  w i l l  have thc  in f< l rmat ion  wc rc -

c lu i rc  to  scnd our  rcconr r r rcndat ion  to  thc  fu l l
( lonrnr iss ion .

Wi th  cvcry  g rca t  p lan  thcrc  i s  : r t  l cas t  onc  f ' l aw.

ln  t l r i s  c i rsc  i t  i s  method o f  measurement . ' l ' he
( lA ' l 'V  indus t ry  uscs  onc  nrc thod;  the  te lcv is ion

l r roa t lcas tc rs  favor  lno thcr  n rc thod.  S t i l l  o thcrs  a rc

favorcc l  by  d iss idcn t  c r rg inccrs  in  bo th  g roups .

Onc o f  thc  s i t l c  bcnc f i t s  o f  th is  p rograrn  is  tha t

w l rcn  i t  goes  ;n to  c f fcc t ,  tbc  snra l l c r  sys tcnrs ,  who

to thy  o f tcn  fcc l  v ic t in r i zcd  l ry  thc  tc lcv is ion  broad-

c ls tc rs  t rccause thcy  cannot  a f fo rd  thc  serv ices  o f  a

consu l t ing  cng inccr  to  m: rkc  thc i r  rcp ly  mcasure-

mcnts ,  w i l l  l r c  a t> lc  to  c ( )un t  on  thc  scrv iccs  o f  thc

F Ii)1.
( lavcndcr  a r ln r i t s  to  bc ing  "no t  much o f  an  cn-

g inccr ing  rn ind"  anc l ,  f ( ) r  an  a t to rney  sadd lcd  w i th

h i rv ing  to  rc fc rcc  feu t ls  l )e twccn two d i f f c ren t  en-

g i r rcc r ing  tcchno log ics ,  hc  i s  look ing  fo rward  to

bc ing  ab le  to  lean on  I t l , )B  to  g ivc  h im the  exper t i se

hc  fcc ls  thc  ( lab lc  l3ureau (and the  Conr rn iss ion)

must  have t ( )  reach fa i r  c lcc is ions  in  mat te rs  suc l l

as thcsc.
( l : rvendcr  no tes ,  

" thc  1972 Ru les  probab ly

l t l r r c c d  l r u n d r c , l s  u f  c o n t n t u r r i t i c s  i n  s i t u r t i , r n s

where ,  i f  the  ru les  a rc  adhcrcd  to  s t r i c t l y  and w i th -

ou t  rva ivers ,  peop le  a re  go ing  to  be  dcpr ivc t l  o f  the

bes t  qua l i t y  te lev is ion  tha t  CA ' l 'V  i s  capab le  o f  dc-

l i ver ing .  we want  to  focus  on  t l rese  s i tua t ions  and

c lcar  them up so  tha t  the  fu l l  po tcn t ia l  o f  UATV

can l rc  rca l i zcd"

NI IE I )  SRI iB  ASSISI 'ANCE? You can rcach

the  Spec ia l  Re l ie f  and Enforcemcnt  b ranch

r t  (202)  632-9703.

CATJ for

k i .
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We have enough fa i th in our products,
our people and our customers to put  i t  In
wr i t ing.  Not just  a warranty,  but  a wr i t ten
performance guarantee.  The only one in

the industry.  When you buy the Super-
Connector ,  the Superwarranty

comes wi th i t ,  for  no addi t ional  charge.
We tell you what you can expect and

guarantee that  you' l l  get  i t .

We th ink th is is  the way everybody
should do business.  Someday maybe
everyone wi l l .  Meanwhi le,  isn ' t  i t  n ice to
know ihat  somebody th inks enough of  their
product  to put  i t  in  wr i t ing?

We also say this: You can pay a lot more
for your connectors. You can't buy a
better connector.

Cambridge. The Superconnector.

Gambridqe
ProductJ

1 0 1  F o l e y  S t  ,  S o m m e r v i l l e ,  M a s s  0 2 1 4 5 ,  ( 6 1 7 )  6 6 6 , 3 3 4 3
Atlanta Ga .  Simi Vai ley Catrf  .  Toronto, Canada
I n  E u r o p e :  H - G  D  l t a l l a  .  C i s t e r n a  D i L a t i n a ,  l t a l y

A substdtary ol Cambndge Screw Company, a HrG Company

r

---.-
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KruGET TilTTAT X[ffiT MY T'{}N?
With Dolphin's DT-5500 here's what you pay for:
1 .  C a o n i r m  n l " l ' n g  l o r  h i g h ,  o ' r o - . o n  t e s i s l a n ,  e

and  s i l ve r  imp regna ted  s i l i cone  gaske t i ng  t o r
v i r t ua l l y  pe r f ec t  wea the r  p roo t i ng  and  excep
t i o n a l  R . F . l .  p r o t e c t i o n .

2 .  Ve rsa t i l i t y .  l t  can  be  used  f o r  bo th  ae r i e l  and
unde rg round  i ns ta l l a t i ons ,  and  i t ' s  sma l l
enoL tgh  t o  f i t  i n t o  a  f ou r  i nch  pedes ta l . '

3 .  SL rpe r i o r  c i r cu i l r y .  We ' l l  be  happy  t o  send  you
a set  oI  specs and some comparai lve lest lng
UA LA.

4 .  Uncommon iy  nea t  eng inee r i ng  f ea tu res  l i ke
fe r r i t e  beads  t o  r ep lace  t r r n i ng  co i l s ,  cap t i ve
sc rews  and  d i e  cas t  

"  F11  f  i t t i ngs  t o r  add i -
t i ona l  mo i s tL r re  p roo f i ng  and  a  con t i nuous
e lec  t r i c ; , r l  g ruund .

. J

j B l  C h u r c h  5 1 . ,  p o u g h k e e p s i e ,  N . y .  1 2 6 0 1  C a l l  C o l l e c l  ( 9 1 4 )  4 7 1  3 5 8 0  /  4 0 0  E s p l a n a d e  D r . ,  S u i t e  i 0 7 ,  O x n a r d ,  C a l .  9 3 0 3 0  C d l l  C o l l e c t  ( 8 0 5 )  4 8 7  4 5 6 0

And here's what you get:
Decreased maintenance costs,  s impl i f  ied
i ns ta l l a t i ons ,  e l im ina t i on  o f  mu l t i p l e  pa r t s
s tock i ng ,  and  mos t  tmpo r tan t ,  rmp roved  se rv l ce
to your subscr ibers.
For the best connections in cable television.

.  { i t ! l t l l $ l {  i l l t l s s  i  r ! f !

;t:--#'
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