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not your
size.

You know Anixter-Pruzan as the nation's largest CATV dis-
tributor. But we're not an out-of-fouch giant. We're as close as your
phone. Our people in five regional facilities are experienced and
knowledgeable in CATV, so we understand your needs. And with the
industry’s largest inventory, we serve large and smali operators the
same way. Rapidly. When you need any CATV supplies~fast--think
of Anixter-Pruzan. Cail us first.

Atlarita / (4043 451-6368
Los Angeles / (714) 556-6270
New York / (516} 822-8585
St. Louis / (314) 423-8555
Seattie / (206} 624-6505

Wa've put it all together!

ANIXTER-PRUZAN

Nation's largest CATV distributor
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Back to reality!

Reality is that 3000 “small”
systems are the backbone of cable TV. And
we've been providing headend to tap equipment to them for
22 years. Equipment that eperafes on spec, year after year. At
a reasonable price.

Sure, along the way we've developed some pretly fancy
gear. Innovations at the time, standards today. Like solid-
state active and passive devices, heterodyne signal processors,
AGC and composite AGC systems . . . 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-mile 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 mean.

2060 GRAND AVENUE The CABLEDility People
£.0. BOX 13741

PHOENIX, ARIZON A 85007 ameco
{602 252.7731
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| STRONG LOGS THAT
WORK

AND WORK
and work
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CATV MATY tog on the market. Yoo 881
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Simpte Installation
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More Gain
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Sigherior guin and ﬁtru‘g[h Sulid rod elonsenks, Laie — |2 0 dh imches wd, Sofid rod elements, Optimum engineered. Gaig —
wver uRed dipeie; Malek — IR0 db minimam. Price — 120 dhover tuned dipele: Mateh - HL0 8 miniman:. Prive
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P.0. Box 18904
(, ]\]", ) The TV People{)kiaher;a City, Ok. 73118
(405) 681-5377
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KYLE MOORE, President of CATA, INC

Often, with the first issue of a new magarzine, the editorial feature is devoted to some
form of enlogy emnphasizing the fine features of the publication. While that may help push the
magazine in the eyes of the prospective subscribers, 1 iy doubs that anything { might add
here will alter the impact of Volume One, Number One.

On the other hand. a few editorial comments about the pending Senate Bill 1361 and ifs
sponsors might after, in some small way, that ever increasing threat that aff CATV and
MATY systems are about to pay a viewing fax, under the guise of a copyright fee.

On March 4th, 1974 the United States Supreme Court raled in favor of CATV {and
MATV) when it 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 instigated in 1964 by the
CBS television network, and a handful of program suppliers, against the TelePrompTer
Corporation. After trying the case, siaving the resuoits, and appealing the case,
CATV/MATYV (and the nation’'s viewing public) won the right fo watch television without
payment of a new viewing tax.

Many anti-CATV forces hoped the Court would rule that cable {or wire) re-
transmission constituted a performance 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 CA'TV use of U distant sigaals™ would constitute a " performance™
by CATV {distribution by wire or cable). But alas, the high Court found otherwise.

So where do we stand now?

On one hand we Bave Senafor JFohn L. MeCleltan {D.~Ark.} and his Sub-Committee on
Trademarks. Patents and Copyright. The good Senator is the prond author of S.1361, 2 bill
he drafted so long ago that it now has cobwebs. The Senator is under tremendous pressure to
get the bill released. Copyright owners (people like CBS) want it passed by the Senate (and
House) so that copyright owners can start collecting sizable new fees forevervthing from TV
programs to library books.

If the high Court has ruled that CATV/MATV systems do not row owe copyright
payments for use of re-transmitied (by cable) programs, it is the contention of the Senator
rhar we will owe copyright payments when he gets S.1361 written into law,

On the other hand we have people like 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 cutward agreement that small, traditional
CATV systems should be exempr from any copyright payment.

So we have the Scnator on the side of CATYV paying copyright, and almosf everyone
¢lse on the side of non-payment liability for at least the small, traditional systems.

Seemingly, those who don’t want the liability woudd somehow be able to convince the
Senator that this payiment is unpecessary. Buf there is a bug in the works, and that is NCTA
{National Cable Television Association}.

Emmediately after the Supreme Court ruled that we do not owe copyright fees, David
Foster (President of NCTA) told reporter fay Sharbutt of the Associated Press, “*We have
always feit that as a matter of qualifving cable to become a first-class member of the
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communications fraternity, we should accept this {copyright payment) responsibility (em-
phasis ours).”

Foster was reported as saying his group "still wants Congress to make cable TV
operators pay copyright fees”. His group, he reported, “‘represents 1,300 of the nation's
3,800 cable TV systems™, He also stated, *“Fhis has been a difficolt position for the cable
industry tocome to . . . there are still many cable operators who don't feel they should pay
copyright fees.”

Foster's reason for this unusual position is, “Quite candidly, a whole lot of our
regulatory problems, | think, will cither go away or be minimized once we've got the
copyright issuc behind us’.

Qualifving cable as a first class member of the communications Jraternity? What does
this mean? Does first class mean that we will suddenty be able to bid for off-network re-run
shows like Panderosa? Does first class mean that we can bid on film packages now being sokd
directly to the TV broadeasters? Does figst class mean we get to bid on special sporting
events like the World Series and the Super Bowi? So that we can sel] these programs direct to
OUr viewers on a pes-program fee (charge), thereby taking them off the over-the-air broadeast
facilities?

Boy, thar sounds great!

I can just see my 6350 subscribers in Podunk, Okiahoma lining up at my box office to
buy a ticket 1o the Super Bowl CATV telecast, after sy 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 will be 2,000 rural folks of Zing County, Oklahoma
waving something a whole lot less friendly than a $5.00 bifi!

But that s the great American frec-enterprise system, find 8 new way to corner a buck
even if it means 2,000 farmers in Zing County, Oklahoma suddenly lose the Super Bowl.

This lunacy has got to come to a halt. If NCTA has 1,300 member systems znd this
industry has 3.080 operating systems, there are af least £,700 sane people still out there. To
these 1,700 system operators 1 make this appeal, on behalf of CATA:

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

The only thing that will go away is money: money from all 3,000 systems to the already
well-healed copyright owners,

The only thing that will 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 cities want to pay copyright for the pleasure of
bidding on the Super Bowl, we say let them do it

But the smailer systems, the ‘Podunk, Oklahoma’s ofthis great fand, need 10 counteract
the fmage portrayed by NCTA's Foster. Apparently the enly way to discourage this is with
petitical clout. The CATV industry, in years gone by, has been able to muster tremendous
grass rools letter and telegram campaigns (o prevent such idicey. Ttis time to do this again.
Every one of the 1,700 n0n-NCTA member systems, and everyone af vour subscribers needs
1o join the battie against the insidious {proposed) viewing fax.

If you agree. let CATA heip. The perforated card found between pages 8 and 9 of this
issue of CAT), mailed to CAT A, will bring you a package of materials that wil] outline how
you can gain favorable anti-copyright publicity in your own town, and how you can spend a
few doHars now to get your subscribers involved in a letter writing campaign, 50 that future
years do not wiiness 5 cents from every CATV receipt dollar going into some gargantuan
copvright fee slush fund.

Itis no wonder there is so much pressure to get this law written onto the books. Seventy
million 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 Iot of votes.
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A UHF television station in Vermont (WVNY-FV, channel 22} has filed an vnusual
petition for special relief with the FCC. The petition segks to have all CATYV systems
carrying the channel 22 signal carry it uniformly on channel 4. The station (an ABC outletina
three station market, where the other 2 networks are VHF) says that of the 15 systems now
carrying its signal, all but 6 now carry WVNY on channel 4. Ofthe 6 that do not, Sare inone
major complex in the heart of the WVNY service area and represent a whopping 4,508
homes. WVNY notes that CATV systems must carry VHF stations on their original
channels when requested to do so, but that UHF stations suffer by not being able to promote
a single ““channel number™ in their markets. The station contends that, **By requiring
same-V H F-channel carriage. the competitive position of WVNY would improve remark-
ably ™.

Fort Jones TV, of Fort Jones, California is aty pical small system of 4 miles of plant and
103 subscribers. The monthly fee is $3.50 which gives the system under $362.0G per monthto
work with, The system was buill in 1958 and carries four channels. The syslem owner,
firnest Smith, put the system in so his town would have TV, Smith says “Uthe system is oo
smalt 10 afford a maintenance man. By the tine we pay pole connections, insurance, power
bills and maintain the equipment, on $362.00 per month there is darn little left! And now there
is tons and tons of paperwork, and new regulations every day. Where will it aff ond? Probably
not until | get fed up and pedl the plug on the system.”

The red-hot Copyright issue was mysteriously placed at the far end of the 1974 NCTA
convention in Chicago, almost as if NCTA knew many of the smaller operations would have
run oul of convention time and money and gone home before the matter came up for
forum-type discussion. That’s one way o getan issue passed without a dissenting vole;don’t
bring it up untd all of the dissenters have gone home!

Meanv system operators who recently went through the March 3f deadline fo conduct
equipment measurement tests for the FCC made one test they did not have to. {n1the panic to
be “legal't, many operators made the signal fo foise tests on all ol their channels, apparently
not aware that these tests are required only on signals first picked up within their Grade B (or
A} service contours (T6.605 ¢a) ¢} and (1),

The pre-publication subscription maifing by CATI {the one with the Video-Cuality
Evaluation C hart on the back side) was an unmitigated success. Technicians ran 2-1 shead of
system owners in subscribing and many systems subscribed for both themselves and a
technician. Several wrote to ask about group rates, If the system itsedf ks a subscriber to
CATE. the first Technician subscription is $7.00 and all after that are $6.00 if all technicians
are employed by the same system. You might bring this to the attention of your system
OWHRET.

The release date of UNDERSTANDING (FCC) FORM 325 has been pushed back
until the end of Aprit: several recent changes in the way these forms (especiaily applications
for Certificates of Compliance} are processed or accepted made CATA postpone this
release 50 the hookilet) would be really up-to-date.

JJ. Mueller of EMCO CATV in New Hampshire {operating ¢ systems of over 50
subscribers and 10 with fewer than 50) has enlisted the aid of his Congressman (o try 10 get
the FCC to accept a new format for processing Certificates of Compliance for “gmall
systems’" of under 1,508 potential subscribers. Mueller’s plan would allow these small
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systems to bulld as soon as posible after being granted a local franchise, rather than waiting
out the often vear-long CAC process, provided the system will carey ondy aff-the-air {ic.
locally received at the head end) signals. Mueller is also asking that these "small systems’ be
eliminated from non-duplication requirements,

Fis that time of year' again; when summer time weather patteras bring up co-channgl
sigmal levels east of the Rockies and freak skip conditions affect low band channels with
signals from stations 500 o 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 as CATA officially announced CATS would be published, a strange thing
happened to CATA press relations. In the past, releases have gone out weekly or every
other week to all of the trade magazines, including BROADCASTING, the trade-weekly of
the broadeasters (most of whom are financially inferested in CATV), After the official CAT S
announcement, most of the trade press cut way back on publishing CATA news releases and
one cut them out entirely, One of these had criticized CATA harshly for * not keeping the
trade press informed of CATA activities™ when the Iast five releases we sent to this
publication were never run. Apparently that editor uses narrow bandpass filters when he
decides what news s fir ro prind in his publicarion, publishing only that which he agrees with
and harshly criticizing CATA for not keeping him informed so that *the can do his duty ™ in
keeping the industry informed. That editor will be disappointed Lo lears that his not publish-
ing our news releases was not & major factor i our reaching a decision to publish CAT) 1

You will motice that CATY articles have a slightly different format from other publica-
tions you may now read. The basic text of each feature trics to cover all of the bases.
Supplemental related-topics are then covered at the end of the article in featurette style. You
will also notice thal articles are not continued to the rear: each is complete from start to
fimish. Finally, as advertisers increase, advertisements will group in either the front, on
covers, or mixed @ with features starting with the fourth feature cach issue.

Speaking of adverisers; those who appear in the initial issues of CATJ have more than
the usual guts {and we suspect they also have considerable interest in helping traditional
CATV systemst. Advertising in a sight-unseesn publication published by a new trade associa-
tion takes o strong backbone. Let them kanow you approciate the support!

Naw the NCFA Board has elected Bruce Lovert as their new Chairman (for the coming
year) there 18 speculation that any ounvdard image of being concerned about small system
problems will vanish from the NCTAL Lovettis known for his big is good philosophy;and he
reportedly had much to do with the demise of NCTA staffers Bill 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 trimmed 0 a single, hard-working gai, (a veteran of
more than 15 years) who is under intense pressure to hold on to the few small system
operators that NCTA still has in the fold, while Prexy Foster is bounding about the country
being quoted as being in favor of things like Copyright payments,

Quicte of the month: From the March 4. 1974 Sapreme Court Decision that ruled
CATVIMATY systems do not owe on copyright: "By importing signals which could not
normally be received with current technology in the community it serves, a CATV system
does nof, for copyright purposes, alter the function it performs for its subscribers, bat the
reception and rechanneling of these signals for simulsaneous viewing is essentially a viewer
function, irrespective of the distance between the broadeasting station and the ultimate
viewer''. E1 fu, David?
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Noise In Your Pictures?

POWER LINES - MOTORS
LIGHTNING & TRASH

CATV NOISE

The perfect CATV head end is usually
focated well out of the town to be served,
well away from busy highways and locas
ed so power distribution fines are not
within the immediate antenna fields.,

There are few perfect head end locas
{1IRS.

Usually, ane or more compromises
must be made, The system planner must
consider land avzilability and price, the
length of the rrunk run, and the trunk
caseade to the most distant reaches of the
community, Finally, if a tower is involy-
ed, local zoning ordinances, and FAA ap-
proval enter into the equation.

Conseguently, most CATV head ends
do have somre noise presest On Seme
champels some of the twme, That noise
is the subject of our report.

GEFINING NOISE

CATV system noise can usually be
traced to one of four sources,

€1y Amplifier noise — caused by exces
sive woise figures in one or more signal
ampiifiers {starting ar the bead end and
warking through the plant);

{2) Man made eleciviced noise — origin-
ating on power lines, in elecirically oper-
ated equipment, or ip combustion operat-
ed equipment fired by electrical spark;

(3} Armospheric noise — created by
electrical discharges in the atmosphere
(ie. thunderstorms with lightning);

(43 Crug-of-buned neise vadiation creaved
by signal processing units {(on-channel
strips and herodyne sipnal processors)
which generate wodse on adjacent channels
i addition to processing signal(s) on the
desived channel,

Amplifier noise and out of band noise
radiation from progessing equipment will
not be covered ar this time. Atmospheric
nose and man-made clectrical noise will
be our subject this month,

ATMOSPHERIC NOISE

The most common form of atmospher-
i noise we encounter is thar created by
thunderstorms (with Jightning), The dis
charge of millions of volis of potential by
Mother Nature creates a “spike” of radi-
ated RY (radio frequency) energy which

beging down in the VLY (very low fre

quency) range and extends up well nto
the VHEF (very high frequency) region,

Typically, such a discharge occurs
with 2 very rapid rise time and its poten-
tizl subsides within a second or two of
real time, You can “see” such an event on
a spectrum analyzer such as the Tek'Tron-
ix 71.12.

The effects of lightning can be observ-
ed on all of the low band 'tV channels
(2-6}, within the FM band (88-108 MHz)
and into the high band {channels 7-133.
‘Fhe most damaging “interference” is on
low band signals however as the RFE po-
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rential at low band from Hghining dis-
charges is much greater than at high band.
In faer, the RF potential is greatest at the
very lowest frequencies affected: and
scientists bave “tracked” thunderstorms
in the southern hemisphere from loca-
tions in the northern hemisphere by Ytune
ing in” signals known as whisilers that
these storms create in the VILE range,

Lightping affects at our low band TV
frequency range, on ouf pictures, is #
function of ratios; our desired (FVisig-
nal te the undesired RY discharge from
the Hghtning,

Pightning  discharges are apparently
modulated at 2 relatively low frequency
rate; and the interforence, while short
Hved, is completely degrading while it
exists. The photos lustrate a signal with
ne lghtning present and with a dis
charge “covering” the signal.

S

ABOVE — lightning free picture;

BELOW - start of Hightning strike

Because of the intensity of a typical
Hghtning discharge, the typical processor
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BELOW - and peaks heavily

i

unit “sees” the discharge as & sudden sig-
nai 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 line) for the
pertod the discharge is present. This only
worsens the situation for the cable viewer
since the already lightning-noise laden sig-
nai s further level-lowered on the CATV
plang; causing it 1o drop into spow (am-
pitfier noise) plus lightning noise.

in other processors, the lightning dis
charge so complerely masks the syne sig-
nals which the AGC in the processor res
ferences o, that the processor can ne
longer “see” the sy signals atall, Tacke
ing detection of this AGC reference sy
nal, the processor simply shuts off; leav-
ing the channel blank. This keeps the
customers from being annoved by lght-
ning discharge noise, bur,

toadso leaves

5

them with programming gaps. And if the
AGC has # delayved return cireuly in iy,
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the channel may remain blank for several

seconds before it comes back on.

Lightning discharges vary in intensity;
as intercepted at vour head end. Light
ning discharges themselves vary in inten
sity. In addition to this variation, we also
have:

{1y Variations in the location of the
discharge as that relates to the receiving
anrenna Ypattern” {ie, a discharge ocear
ing off to the side of the antenna array
will be reduced in intensity by the natur
al rejection of the antenna pattern);

{2} Variations in the incoming polaricy
of the lightning discharge (e a discharge
that is predominently vertieally polarized
as it arrives at the recelving antenna witl
not do nearly as much damage as one that
is horizontally polarized hke the receiving
anteng.

The rtio of the desired signal to the
non-desived Hghtning discharge is the kRey
to the degree of interference you an
(’.){'p{?i_‘{..

Measurements comducted over several
summers mdieate that lightaning discharges
within 10 miles of a low band receiving
site {ie, one with low band signals coming
off the air on one or more low band chan-
nelst often exceed 30 dbhmy (32,600
microvoltsy; and rhat discharges 10-30
niles away, and within line of the receiv-
ng aptenna arrgy pateern, often measure
in excess of +20 dbmy (10,080 micero-
volrs).

{The intensity of these discharges
difficuls to grasp, tests indicate lighening
discharges as far as 200 miles away often
rise as high as -20 dbmv on 10 db gain
receiving aptennas only 100 feet in the
air, on low band channels!)

CURING LIGHTNING INTERFERENCE

Unlike co-channel or even man-made-
noise, lghtning discharges do not come
from a distinctive point-sowrce; that is, a
single location with a known angle of ar

10

rival {reference the desired signal heading
against which you can phase antennas for
antenna paitern shaping, and interference
ehimination.

Se common stacking techpigques are
not satisfactory.

Analyzing the sowyee; it can be:

{1} frone of the antenna

2} behind the aptenna

£33 off 1o the side of the antenna.

It can also be:

(4} high above the horivon

{5} right on the horizon

(63 or, beyond the horizon.

it can be almost anyplace around you.
But as a matrer of practicalicy, it is Hkely
to be behind, off to the side, higher than
or beyond the horizon from vour receiv-
ing antenna, more often than it s going
t0 be on the bovizon and dead in frony of
yonr (R R

S0 if vou can so pattern - shape your
antenna so that you cHioinate (or greatly
redice) your antenna pattern fobes (ie
pick up) in all directions other thaw on
the horizon apd in front of your antenna,
you with do about as much as you can ex-
pect to do to reduce the disruption of
Hghtning discharges.

Such an antenna pattern is discussed
in some detai] later in this areicle.

Not all atmospherie electricsl encrgy
is dissipated by lightning discharges.
Pightning discharges are violent, sudden
refeases by mother nature. The same type
of “weather pattern” which creates
lightning often afso creates a form of dis-
charge known as precipitation static,

Precipitation static usually occurs dur-
ing & lght mist or just ahead of a rain
storm. Ap electrical potential Ge, differ
ence} existing between the earth and the
atmosphere causes electrons (e, energy)
to “move’ from the antenna array to the
atmosphere. When this happens, the an-
tenna array acts ag an electrode (ie. pic
ture & capacitor element) and the energy
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stores on the antenna elements untl ic is

i

potent envugh to “jump” to the armos
phere. This is sort of lighining in reverse,

The voltage involved seldom exceeds
530-70 volts potential, but it is “modulat-
ed” by the random motion of the clee
trons and this creates 2 wide band type
of noise that is most prevalent in the low-
er VHE region (le. below channel 2 up
through channel 63,

Precipitation static is most common in
regions of the country where thunder
storms do rot occur. You know vou have
it when a normally good quality low band
stgnal  starts to get white Aeets {with 3
few black flectst of notse o, the flecks
building stronger and stronger over a 10
second to one minute period, and then
suddenly disappearing entirely with the
picture returning to normal qualivy levels,
The disappearance of the noise occurs
when the precipimtion static muakes s
“lump” to the atmosphere and the poten
el {difference} is eliminated. The notse
witl return when the potential boetween
the antenna array and the armosphere
beging to build once again.

The usual solution to this problem is
to properly ground ail antennas. That s,
remove the antenna array as an efectrode
upon which precipitation static {noise-
voltage) can store before it “Jumps” into
the atmosphere.

CATV systems utilizing wooden tele
phone poles slong the Pacific coast, in the
Rockies and Smokies, a8 antenna sup-
port masts, are most likely to experience
this problem. If you cannot install a good
copper earth driven ground to bond all
antenna booms to ground, direcily, the
best choice is 1o rephace the wooden poles
with a mera] tower structure that is well
grounded through its own base (and guy
Wires).

In short, to avoid precipitation static,
keep your antenna booms at ground po-
tentialf
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MAN MADE NOISE
W——————————

Noise sources created by man are often
the most perplexing 10 the CATV system
operator,

We are all familur with ignition noise
from combustion engines. Most of us are
also famibiar with noise created by elee-
trical motors,

In addition to these common noise
sources, we frequently encounter aoise
that originates in the power distribution
lines, or worse vet, originates in some ap-
pliance or piece of machinery, and & car
ried for o mile or two by the power dis-
tribution lines: radiating inte the air all
the way along its “rransmission path.”

Add ro rhese common or frequent
probiems those ereated by the farmer
across the road with his elecrric fence
iy version of which has the potential
to be a real problem), or the neon SR 0N
the motel a mile away and vou have sz
seemingly endless varlety of forces work-
ing against your desire to deliver inter-
ference free pletures to your subscribers,

Before you can move on 1o either fix
or repair any noise problem, you st
fovate the sonrce. Keep in mind thar
while any electrically operated apparatus
cant be @ noise source, the apparatus
irself does not have to be a point-radia-
tivirseource, That s, the malfunctioning
device that i creating the noise may not
be the {only) radistor of the noise gener-
ated.

Vo put it another way, i a malfune
tioning clecerically operated deep fryer
can {und will ofren) radiare not only from
the frver itself, but it will also radiate
from the power lines that feed thar rese
aurant back as far along the power lines
as the lines are isolated from the remain-
der of the power distribution system by a
step-down ransformer or isolation trans-
former,
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I the restaurant is on s own secon-
dury feed {(for power), the wiring within
the building is all of the “antenna’ which
the fryer has;, and irs interference range
will be lfimited by the “gain” of s
antenma.

Radiated noise tends to be broad band
in nature; that s, like lighming discharg
es, noise vreated by a malfunctioning (or
improperly installed, or improperly de-
signed) electrieal apparatus {including the
power line as a noise source itself) rends
ro start low ia frequency (VL range}.
And, fike Hghtning discharges, the higher
frequencies (ie. into VI are usually
anly cvident close to the actual source.

To put it another way, noise created
by viveually any source travels further (e
prapagates over greater distances) ar the
low frequency end of the seale thag at the
high frequency o

This is a very useful traft Because this
aHows us to devise a reharively simple
“handie” on solving the sourcelocation
probiem.

Table 1
tracking experience,

Hlugtrates a real life noise

The noise from this source {a loose
down guy on & power pole that allowed
electrical energy 1o discharge ntermit-
tenptly to ground) could be heard over o
several mile area on an AM automobile
car radio, {By tuning the car vadio to a
locally clear AM frequency, the burrupp/
burrupp noise could be clearly heard.)
Unfortunately, ar this low frequency, sev-
cral other noise sources could alse be
heard and the mixture of two or more
sources, as propagated by the power lines,
lefe the noise-searcher with the distinet
impression he was chasing an “every-
where's source”,

By placing a shortwave receiver in the
car {a Hearhkic model GRT8 battery op-
erated receiver that tunes 190 kiiz 1o 30
Mifz is an exeellent receiver for this pur
posey on the front seat, and installing a
temporary 1030-140 inch steel whip an-
tenna to the vehicle on insulated clamips,
the neise-searcher can start off on the low
frequency end of the radio spectrum and
drive out the suspected area searching for
noise. As the noise is heard in the AM
broadeast band, move 1o a dear (e non
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signal occupied} spot in the 4.0 MHz re-
gion. [f the noige is heard there, move imn-
mediately to a clear spot in the 15.0 MHz
region,

As you get closer and closer 1o the
noise source, you will be able to hear the
noise on higher and higher frequencies.

By the time vou get to the 15.0 MIz
region, you are getting within a mile {per-
haps just a few blocks) of the source it-
self. The signal level meter (commonly
called an “5” meter) on the battery oper
ated shorewave receiver becomes a useful
teolb ar this point because 1 indicates the
refative level of the noise as you drive
along.

However, the "S™ meter can also mis-
fead you as Table 1 indicates. Noise sour
ces propagated along power distribution
fines tend to go into and our of “phase”
as you drive along the Hne. This results in
a wide variation in the indicated level
even within a distance of a bundred feer
or less, falsely suggesting that you have
passed the “ocation” of the source.

To solve this “phase” problem, the
posesearcher  must  constantly  move
bigher and bigher in freguency with a
notse-sceking receiver as he moves eloser
aird clover 1o the source itself.

Seemingly, once vou have moved be-
vond the 30 Mz upper Hmit of the bar-
tery operated receiver, you coutd switeh
to 2 battery operated FSM and a dipoleor
whip antenna. After-all, an VSM has a
built in meter and this i useful to indi-
cate noise level,

Unfortunarely, while vou can press an
FSM into service in 2 pinch, it will usuak
ly #ot have adequate sensitivity to handle
the reladively low (noise} signal levels
present.

A better technigue B 10 employ a
small hand held portable ¥M receiver
{covering 88-108 MHz). The device that
is shown in diagram 1 is a simple signal
level meter which phags into the earphone

(Continued on Page 14}
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NOISE METER m FM

The simple noise (audio level} indi-
cating meter shown here can be con-
structed in a mini-box and plugged into
the earphene jack on a portable FM re-
ceiver. The (-500 micro-amp meter with
a detector diode (I1N914) alone, with-
out an RO cireur (R, €1, will react
wildly to individual audio ¢pikes from
the noise source. R1, CI were chosen to
danpen this reaction so the meter move-
ment slowed down.

With the particular receiver/meter
yvou may employ, you may have to exe
periment with the RO values to arrive
at 2 proper dampened value to keep the
meter slow enough to rot react to small
variations,

Another potentia] problem s a re-
ceiver with an AGC system that will not
allow noise input 4p varigtions 1o trans-
kite inte increased meter readings, in
which case disuble the receiver andio
AGE,

NS4 b 4

00 MF
15 VDO
a1 -
4000 .11
Ly warT +{ o-500
MA
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jack on portable FM receiver. The FM re-
ceivers commonly available in this con-
figuration have sensitivities on the order
of % microvolt for (normal) 10 db quiet
ing. This puts it 10-20 db abead of most
FSM's for fow end sensitivity,

When you reach & polnt in your noise
sexrch where you can detect noise at {or
in) the ¥M broadecast band, vou are {as
Table 1 suggests) within 500-10660 feer of
the culprit source,

At this point you may have some dif-
ficulty zeroing-in on the actual device
causing the noise, This is because power
{and telephone) down guys, service drops
and even nearby cable lines can and do
re-radiate the noise source. And because
you are deing your “leg work” under
neath the power lines, with telephone and
cable between you and the power lines,
considerable “phase” and reradiation can
be expected. And all of these sources
tend to

1

‘mask™ the true poind source of
the radiation,

Onee the source is pinpointed, vou
have of course the problem of correcting
i, ‘The law is on your side, as s indicated
lere. Machinery or power lines that radi-
ate noise are in violation of FCC Rules
and must be corrected when brought to
the atvention of the owner.

You will usually find the power utility
1o be helpful; but overworked and under-
staffed, This is especially true of the
“seaff” which the utility may maintain fo
focate noisesources. If you merely turn in
a complaine that they have “noise” some-
place alang Oak Streer, you are n effect
saving “send out veur nowse locating ex
pert to find the noise”,

if, on the other hand, you turn ina
complaint that says “pole number G-436-
A is radiating noise” the power utility can
by-pass their overworked noise locator
man (ot crew) and schedule a line crew
to come out and repair the problent. This
will save you many weeks of waiting and
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get you much faster results,

Once the crew is scheduled on the lo-
cation to fix the problem, you should al
so be there with your noise locating
equipment. A line man on a pole, moving
wires and hardware around while you
monitor on the ground can be directed
by vou as to what piece of hardware,
ground boud, ere, is at fault. As he moves
things around, you will see resulis on
your noise-indicating receiver set up. And
if by some chance you guessed the wrong
pole, while you have the lineman on the
spot vou can usually get him to check
poles on both sides for problems as well.
in effect, vou have a margin for error if
vou handle it like this

While the power company &wows the
FCC rules and Arows they must cooper-
ate to fix 2 problem that you may have
{or risk having a nasty tangle with the
FOC and your spreading the word around
town that they are at fault for the biom-
ishes in channel 3} the restaveant with
the defective fry cooker or the motel with
the poorly installed neon sign may be
somaething else,

Although the “law® is on your side, &
is not something that can be handied by
loeal law, 1f you cannot get the problem
repaired in a friendly fashion with the
owner of the equipment, your only re-
course is (1) the weighy of public opin-
ton, and/or, (2) fling a formal complaint
with the nearest FCC regiomal office.

Pyblic opinion usually involves finding
someone i town who has more influence
with the owner of the defective fry cook-
er than you do, perhaps a banker, or ciy
councilman.

if that fails, you are down to filing a
terter with the FOC; detasling what vou
have done to locate the noise source, and
to encourage the owner of the defective
piece of equipment to voluntarily correct
the fault. At the same timme, you must ox-
plain how this defective unit 18 causing
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harm 1o your sysiem and service, pointing tures required by Part 76 as long as this
out that yvou are operating under the rules unconirolled interference source contin-
and regulations of the Commission, but ues 1o operate,

that you cannot deliver the quality of pic- (Continued on Page 16)

REMEDIAL NOISE ELIMINATION STEPS — SOME SOUF\’CE‘%

Keep in mind that the local electrical company can be held sccountable only for
nolse which their system creates, and that noise created by their service customers must
be handied berween you (the offendee) and the customer (offendor) of the eleciric ser
VICE.

One of the most effective known noise efiminators s a capacitor, as large (in capack
tance) as possible, placed as close to the noise source as possible. NOTE: In the case of
portable appliances, the capacitance possible is limited by UL codes which state that the
maximum cutrent to ground through the capacitor may pot exceed 0.3 mA 1o prevent
electrical shock to the user.

L HYPASS BOTH
o T.2X SIDES OF
. 2 TRANSFORMER
General procedures follow: > > OPERATED
& O . DEVICES WITH
L ot wr OF ME iKY DISC
i CERAMIC CAPS
Fhermostaric Devices Fiter as close to make/break contacts as
pussible.
Nean Sigus Insulate thoroughly from metallic surfaces;

replace defective neon tubes; bond rogether
any isolated (floating) metallic muterial in
the field of the sign.

Qi Burners/lgnition Type Install heavy duty supressor-type spark plugs

Industviad Equipment and capacitivetype line filker at unit AC
connection, Bond motor, burner unit and
furnace to an effective earth ground.

Commutator Type Motors Turn down {resurface} commutator, reseat
brushes, filter at motor and grovnd case to
belt to reduce static discharge.

Belt Static Bond machines together and divectly to
ground. Apply graphite type belt dressing to
belt ro reduce stadie discharge,

RE Heating (including Betermune operating frequency and harmon-
diathermy, induction, tes (often centered near 27 Miiz which
diaclectric} makes dandy 54 MMz (2x} and 81 MHz (3x)

harmonics). Unit should be well shielded
and grounded to good carth ground. To cur
down interference, reduce drive to final {our-
put) amplifier and install traps or filters to
cut out harmonics.
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This should always be done with a
copy of the letter to the owner of the de-
fective units so that he knows what it i
you have reported and he in turn knows
what te expect from the FCC.

Comumission field offices are swamped,
but eventually they will respond to you
and to the owner of the defective unit
directly. The FCO will attempt to handle

the martter by mail; but barring that, they
will eventually send an engineer out to in-
speet the problem.

Several months (perhaps a year) will
fapse from start to finish if this is the way
the problem goes; so don't expect
miracles or overnight service, Again, the
best procedure to follow is to work it out
locally, if at all possible,

CATY RECEIVING ANTENNA ARRAYS VS, NOISE SOURCES

Designing an antenna array which will provide the greatest degree of protection
against lghtning noise demands that the antenna array have (1) highest possibie front to
back ratio, {2) highest possible front to side ratio, and, {3) lowest possible front angle-of-
radiation. This is not uniike the type of pattern which you require for minimum co-chan-
nef or minimum pick up from discrete noise sourees that you cannot control, such as
highway raffic,

Any type of vagh antenna array makes a poor choice for this situation since & yagi
not only has 4 number of side and rear lobes in the horizontal plape, but it also has 2 pum-
ber of minor up and down lobes in the vertical plane, some of which are extremely re-
sponsive to signals that come to the antenna at elevated angles of 3, 5, or 10 degrees above
ehe horizon (which lightning within 30 miles definitely does).

Maty systems with -10 dbmv o O dbhmv inputs from thelr present antennas (heo
single vagi or log) on low band channels could measurably improve their rejection of
lightaing discharged RF by changing out {o 2 fog antenna array. A log antenna does not
exhibit the many minor vertical plane lobes of 1 yagl, a nd as a consequence it will reject
these high-angle-arriving signals better than a yagl An array consisting of four logs, spaced
two wave length wide by one wave iength high (e, a box array of four logs) wilt not only
improve the signal to noise (ncluding Hghtning) ratio, but will reject Hghrning caused
poise from any storms except those directly in front of the array on the antenna heading.

e (OO 140"

Whip.
190 KHZ-
G 30 MHZ NGISE Screw-in Bese insukrted
From Vehicie.
LOCATOR PACKAGE
|5 FRECENYER
9.5 Witk
LmRG«-&Sfu

To Recaiver.

The equipment suggested consists of the following: A battery operated receiver that
covers the range 540 kHz to ar least 30 Miiz; a whip antenna {steel Citizens Band 1027
whip is adequate) mounted on an insulated base o it floats above the vehicle body ground
shell; a short length of RG-38/U {30 ohm coaxial cable) connecting the whip to the bat
tery operated receiver. By isolating the antenna and the receiver from the vehicle, ve
hicular (ignition) noise is minimized. If ignition nelse (pulses) from your vehicle cap be
heard, switeh vehicles or take steps to cure the noise originating in your vehicle. See text
for information on test procedures.
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NOISE PATHS

There are three common poise paths Lo
your receiver from the noise source.

Cenductien takes local nowle from a
source tr your recelving equipment through
the service wiring in the facility and into the
power supply of yvour equipment through
the 110 VAL comnection, At VHF ranges,
this mode of noise transmission usually
comes only from sources very close o the
FeCeTVeT,

Indaction paths folow the power lines,
metal fonces (ke barly wire}, telephone com-
pany strand and other “inducible” materials,
Noise sourees at VHEF psusly follow indue-
tion paths for oaly short diseances before
they either attenuate below interforence lev-
cls or convert into radiation paths,

Radiation paths are the most common
problem paths ar VIIF, The source eouples
into a radiator (ie. an antenna) which in turn
allews the source to radiate through the air

interference categories break down into
4 tTio.

Spark  discharge sources are conunon
houschold applisnces and thermostatieatly
controtied devices, Brush type motors found
i portable mixers, electric shavers, vacumn
cleancrs and small shop motors are trouble-
senme spark discharge devices. These deviees
tend vo have potent near-field incerference
potential but beczose of the smal moror
sizes, seldom radiate more than a few hun-
dred vards.

Thermostats Jocated on heating pads,
zquarium heaters, water heaters and chicks
ent brooders have # slow-break contact type
of construction, When these coptacts hreak,
an are occurs which produces a spark dis-
cherge, {tems such as Drooders, clectrical
fences and carbon filament Hight bulbs (sl
found in rural areas) can affect a large area
with interference because of the large radiat-
ing antenna area” often connected to
them.

The typical sounds associated with the
spark  discharge are a frying or grinding
sound, popping or buzzing, The thermatic
devices have a characteristic sound that goes
brzt-buet-bere; on for several seconds and
off for several scconds,

The flourescene lighe has & characreristic
120 cycle per second roar abount it and they
very seldom cause problems above 15 MHz,

A goaring, frying noise that comes op
and stavs on for some period of time, o,
gows on and off randomly, s a characteristic
of a defective power line {ground) in rare
situations, it may come on amd go off ar
certain times: if 1t does, check the time loe
al street Hghes come on and off as the source
may be a power line feeding x swreet light.

RF RADIATION

There are many devices cxpabie of RF
tadistion, Heligre welders, induction solder
ing machines, TV recetvers, TV mast mount-
ed preamps and disthermy machines are
ETHINY the more COPRTEOE SOUTCes,

The sounds assoclated with this kind of

interference are whining, buxring, whistling
ar warbling, The picture usvally has an RF
beat appearance to it

Spark discharge devices often create “bands of in-
rerference’ made up of predominendy black

streaks AE radigtion from defective mast pre- amplifier
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in small communities, an  ofd mast
mounied preamplifier left plugged in and
forgotren will often partially fall; particular-
Iy when one hist of the ewin lead on the in
put fails, In this “unloaded” conditon it
will oscillate, causing an RF beat in one or
more channels.

Dyathermy, heliare welders, induction
sobdering machines, and TV receivers thnt
raiate RF inverference wsuslly require bet-
rer shichding

ELECTROSTATIC DISCHARGE
— —

This type of interference source often
fas no connection tdirectlyr o slectrical

=)

E
PORTABLE 3—J

S,

FSM

Lo . . . L PLUG INTO
circuits. Guy wires rubhing together, dissime-

tar metal down spouts and gutiers moving

against one another in the wind, roof top JACK.

weather vanes, or loose ground bonding
steaps o totally Ycobld” strand lines are

ECHIIITIARE CASOS,

ized. By using lower frequencies to
spot the “area” where the noise is
located, higher and higher frequencies
are utilized to pin the source down to
a specific area. Final determination i
macde by using the M broadcast band
as a location-frequency-range.

LIGHTNING AT HIGHRBAND/UHTF

Within 0-10 miles of 2 lightaing dis
charge, the noise impulses from the dige
charge can disrupt even high band VHF
and UHF signals.

Lightning impulses at high hand {and
U1y are markedly lower in Jevel thas

Fleck-specks usually suggest eiectro-static dis- at low band VIF. A lightning discharge

charge from a nommotor source. that totally disrapts a 300 microvolt low

EEFECT OF RE S;:-R;EQUENCYI band signal will usually only cause mod-

QN NOISE SOURCE LOCATIONS erate *'flashing” on 2 high band 506
N

Lower frequency noise compons
ents tend to propagate through and
around power line transformers, In the
AM broadcast band, noise heard may
actually peak higher in intengity at
some  point other than the noise
source, than at the source itself, This
is also true through the lower half of
the HF (high frequency} region up 10
approximately 15-30 Mz, where the
region begins to become more Jocalk

microvolt signal and picture fitter on a
SO0 smicrovolt channel 14 signal.

Howevper, a high band VHEF pre
amphifier with a wide open front end, or
a2 UHF broad band preamplifier, when
presented with a broad band noise
source “spike” such as a lghtning dis-
charge, will often momentarily over
{foad from the lightning induced R¥ pre-
sent, causing the amplifying devices in
the preamplifier to saturate and “shut
down” {or cross modulate) for a brief
instant.
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Measurements

RFI - RADIO

FREQUENCY

INTERFERENCE

e of the more frequently encountered
type of head end interference originaves
from an RE {(radio frequency} source,

BRI sources have one thing in common,
they beat with the desired carriers we are
trving to reccive and process for our system
producing various interference patterns in
ot pictures (or to our sound channels),

BRI sources proliferate in heavily subur-
ban arcas and one of the problems encount-
ered by systems built fn these areas is enory
into the system of undesirabie carriers. Both
the bead end and the plant itself are suseepti-
Ble to RY entry, We will confine our discus-
ston at this time to the head end,

Souroees

A complere bist of potential RY inverfer
ence sources would fill this articke and issue
of CATE However, learning o recognize the
various categories will give the interference
soaree seeker a handle on rracking it down.

R¥ sources can be broken down into two
broad categories, those thar originate with a
Heensed {ervstad controfled usually) transmis-
ter source, and those which originate at un-
Heensed  (ususlly low power) transmigrer
SORTCOS,

Al tcensed wransmitters have a set of
techiical standards to which they must ad
here. These standards specify rhe amount of
harmonic output content which a rransmit-
ier may have and still remain “legal”. Gen-
erally, the FCC sets the amount of harmonic
radiation from a Heensed transmitter ar a
low enough (power output} level so that this
harmonic energy, i radiated into the air,
will pot interfere with reception in other
(radio or television) services.

Aldicensed (hy the FCC or BOT) trans
rutter, i it s radiating excessive harmonic
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oulput, # the easiest problem to deal with
because you have the persuasive powers of
the ficensing authority on vour side in get-
ting the problemt corrected.

An unlicensed transmitter source falls into
one of two categories, those which the FCC
allows 1o operate without a license at very
low power input tevels (usually less than 100
milliwaetsy, and those which operate with-
out such authority. The owners of the form-
cr are perfectly aware thar they own and
operate @ transmitting device. The owners of
the latter may not even be aware that they
ATC OPETAIing @ transmitter.

Frequency Corvelation

No transmitters are authorized to operate
directly in the VIHF television bands in the
United States or Canada unless they are
Heensed in the tefevision broadeast sevvice
(*). UN¥ channels 14-20 are shared by
some two-way radio services i the largest
ren markets of the United States; elsewhere
this range Is reserved for the television
broadeast seveice up through channel 70.
Above channel 70, the spectrum is again
“shared” with two-way radio services,

Thus, for the most part, the only signals
(ie. carriersy which should appear ingide of
these spectrums (2-13 and 21-70) are those
broadeasted directly by television transmit-
ters licensed by either the FCC or the DOT.

Knowing this makes the signal source
seeker’s job a tad easier since we are chasing
the guys in the black hats; e, anyone other

{*In close proximity to seme military bases,
shared use of the VHF spectram occurs with
military forces acting out maneuvers and
using communication equipment operating
for short periods of time.)
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than broadcast which we find inside of the
Spectrums.

Very fow transmitters actually go berserk
and begin to transmit divectly in our sacred
television allocation spectrums on their own,
They end up transmitting there because of
either some technical matfunction or because
some totally ungoalified operator has gotten
his hands on the controls. Both situations
can be corrected, if vow caw locate the of-
fending transmitter!

it is a lietle bit like plaving cops and
robbers and you are the detective.

You can usually develop two important
“clues” 1o the culprit, the {approximate)
frequency of the interfering carrier, and the
direction from which it is coming.

The frequency is the most importam
chue of all, as we shall sce. The direction wili
get you started in the right heading once you
have an idea of what i i you are looking for.

Baste Review of Trassmitiers

Tao generate g carrier, @ transmtter of
modern design employs an oscillator 1o
ereate the original “signal”. Most rransmir-
rers we will be running into are focked ona
single  frequency by o crystal controlied
oscitlator, The orvstal s a finely honed
picce of quartz which, when shaped just the
right way and subjecred 1o just the right me-
chanjcal stresses, will “generate™ an RE car
rier on a more or less specific frequency
when placed inan oscilforor cirenin,

The osciilator cirenin usually operates at a
fower frequency thap the transmission (i
broadeasty frequency of the transmitter,
For example, @ 35.250 Mtz channel 2 visual
arrier can be actually gencrated ata relative
iow frequency of 9208333 M, Circusr de-
signers want to generate the initial frequency
as Jow as possible ro insure vhat the stafrificy
of the frequeney of the generated waee Is as
constant as possibie.

Therefore a 9.208333
carefully stabilized in a controfled environ-

Mtz osallutor s
ment (e, temperature stable), and then o is

mrdtaplied up to the 55.250 Milz channel 2
visual carrier frequency.
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How? By frequency multiplier circuirs in
the transmireer,

A frequency multiplier circuit has an in-
put and an output, just ke a CATV ampli-
fier. Oniv it is purposely designed so that
the fnpud operates on one frequency (9.20-
8333 MMz while the ontput is tuned {(with
a tuned circuit — to fwice the fuput fro-
or IB.41666 Mlix. The circuil ac
tualy doubles the input frequency.

quency,

Now, if we follow the doubler stage with
@ second stage that alse multiplies, one that
has an mput toned to 1841666 Mz and an
output runed to three times the input fre-
quency, vur 1841666 signal suddenly mul
tiplies by 3 and begomes 55, 24998 Mz (or
55.250 for roending off),

Alb of this multiplyving business is possible
because virtually amy amplifiey stage {or
cireuir) has the inherent ability 1o produce
output at not only the input frequency (ies)
but also at harmonic output frequencics. In
frequency maultiplier stages, the design en
greer advantage  of
characteristic by purposely tuning the oui-

rakes this inherent
put clrcuit to g meltiplied frequency,

S50 what aboul the big power amplifier
stage in our example channel Z transmitter?
H virtually any amplifier can generate har
montcs, how about 2x 35.25¢ or 1163500
MEEZ? Won't there be a sigral coming out of
the channel 7 transmitter at that frequency
alse as well as, 3x frequency, or 165750
Mitz and 4x frequency, or 221000 Miz?

Yes, in tfacr there i harmonic energy
comting from the 55250 Mily transmitter,
and thay s where the FCC technical stan-
dards for the welevision broadeasrers comes
into play. The ¥OC savs thar owy energy
raciated by the Heensed television transmit-

rer must be radmred at a level at foast 60 db

below the authorized ouwtput on 55,250
Milz
the rtelevision  broadeast  transmivter

people who design transmitters solve this

onte by instaliing a device known as 2 har-
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manic filter vight at the output of the trans-
mitter to cateh and trap that non-35.25¢
Mz energy at the transmitter before it gets
to the antenna. Then rhe antenna which is
designed  to be an effective radisror (i
resonant} at channel 2 {55.250-39.750 M7}
is not very effective as a radistor at 110,500
or 163,734 My, cie

The same principal applies to virtually
every transmitter licensed by the BCC, The
amount of harmonic signals} which the
transoviter may radine i specified by the
FCC in the applicable sections of the Rules
and Regulations,

I this is true, how can a rransmitter inter-
fere with a CATV offiche-air receiving sys-
oy

Well, we assume for the purposes of this
discussion that the CATY receiving system is

net only of adequate design, but also of

modern design, ‘Fhe premise here is that the

CATV system is doing everything it can do,
but that the interference stll exists.

So what can happen at a transmitter to
ause receiving system problems? And, how
will an understanding of what might happen
assist you in curing the problem?

Remember that a signal that appeacs ine
side of our swered television broadeast spee-
i 15 not supposed to be there, and that
wo are going to have to track it down, for
source, before we can take steps to have it
rernoved,

Fo track 1 down for source, we are going
o have o backtrack through a simple
mathematical deduction to help us pin down
where the signal might be created, Onee we
have done this, our possible sonrces for the
tramsmitter are narrowed down quickly, or
s0 11 would seem,

The most valuable tool you can utize
# a high reselution spectrum analyzer, and

WHERE TRANSMITTERS RADIATE

fransmatters have the capacity to radiate energy at several points; inchuding the output
cosx connector {to the antennal. 1n most good transmitter designs. alf oscillatorymultiplier
stages are shielded against direct radiation (from the stage itself), and against radiation back
through transmitter power supply wiring. However, units in the field for some period of time
may no longer be adequately shiclded or they may have alignment problems or even have
their harmonic filters removed or bypassed. This chart identifies the points to check out.
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vou probably don’t own one, or ave access
o one.

The spectrum analyzer is a simple several
thousand dollar ool thar aliows you to
visually display any signals which might be
present in its adjosted bandwidth display.
With one on your bench you can quickly
spot the almost exact location, or frequency,
of an interfering carvier, within the spectrum
space normally occupied by onty a licensed
relevision broadeast transmitter. More about
this function fater.

The exact frequency, or the best infor
mation vou can gather about the approxi-
mate frequency, is our starting point in trac-
ing down an offending signal.

I we accept the fact that our interference
is coming from a licensed transmitter, then
we also accept the fact that the hicensed
transmitter is operating cither on a specific
ficensed frequency, or, in the ase of a -
zens band or amateur radio station, withina
Heensed baud of frequencies,

So if we can deduce the frequency of our
interference, we can divide {or multiply} it
around until we end up with ene {or several)
possible transmitter frequency which should
suggest to us some specific trossiitter as the
culprit.

A few examples follow:

{1} We have a carrier causing a beat on
channel 2 off the air. After some searching,
we find a carrier on 35470 (780 Milz below
channel 23 on our channel 2 downlead going
into the channel 2 processor eguipment.
When i goes away, so does the beat in our
picture, Whar i it?

{alf of 54.470 s 27.235 Milz, a fre-
quency authorized for the Class B Cithvens
Radio Service. On inspection we find a suspi-
cious tpoking antenna on a house onethird
mile”away and out in frant of our channel 2
antenna. A visit to the house reveals a OB
operator lives there. And he admis transmit-
ring on 27.2353 Mz, How could this happen?
Is the CHer legal?
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{is transmitter was a five watt inpet
power limit according ro FCC rules. But, he
has taken it upon himsell to “modify” the
rransmitter by fakimyg owt a “funny livtde
tuned circuit in the output creuit” because
some other CB'er told him that circuit was
robbing him of transmitter outlput power.
What was that funny lttle taned cireuit in
the outpur?

It was the muwufactive-installed barmon-
fc titer, the one thar originally tuned out
any illegal radiation at 2x his operating fre-
quency!

End of the example? No, not quite, Be
cause not only is 2x 27235 Ml equal 1o
54,470 Mliz (our channel 2 problem), but
3% 27.235 Mz 1 81.705 Milz, which falls
only 9045 Mz away from the channel §
aural carrier frequency of 81,750 Mz, While
vou have been expertencing beat (horring:
bone) pattern on channel 2 picture, you have
alse been experiencing fiade ont or drop ol
an chanrel 5 sound, which iy exactly what
would happen if vour channel 5 processor
suddenly had a strange carrier show up just
0,045 Milz away from the desired ¢hannel 5
awdio carrier. That L0453 Mty away carrier
was strong enough to “eaprure’’ the awral
carrier AGO on vour processor. Binge -~ two
probloms solved at once!

Another example:

(2} You have been using channel 8 from
a 90 mile distant station for vears. Thep one
day a beat or hemringbone shows up in the
picture. You try changing out the pre-amp,
No dice. You try trapping around but the
only time the beat goes away i when you
have the trap tuned o channet 8 visual car-
rier; or perhaps just a shade higher i fre-
quency. What is &7

You didn't pay much attention to the
news item, but the local Junior College re
cently put 3 new educational ¥M trunsmitter
on the air. No big deal, fust a couple of bun-
dred watts ERP from a Hitle 100 foor stick
more than 2 mile away. But, they are opet-
ating on 911 Mifz and 2x 911 Mlz s
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182.260 MHz, which falls right square into
channel 8.

Now the FCO rules say that their second
harmonic radiation must be at least 80 db
below their couple of hundred watis on 91,1
Miz. So you “borrow’ a spectram analvzer
from the friendly TekTroniy salesman and
piug in your search antenna (an allband job),
You tune up their 91.100 Mz signal and
adfust it for full scale. Then the 182.200
MMz signal is found . . . and gocss what? B is
only 45 db below their 95,100 Mz signall
Not a sufficiently accurate measurement 1o
justify citing them for 3 FCC violation, but
all of the ammunition vou need to mareh
down to the local 1C and have a “1alk’ with
the professor responsible for running the
transmitter {in hopes of getting it fixed),

These are “simple” problems. Not for the
gy with the problem, bur to figure out the
cause.

However, they are pot all this easy. So far
we have looked ar harmonies, or 2x, 3x, 4x
ete, multiples of the rransmission frequency,
and given adequate duta as to the approxi-
mate frequency of the interfering carrier,
most anyong can divide by 2, 3 ete, to see
what happens,

Reeall that in our example channel 2
transmitter 9 208333 Mity was the osciflafor
freguency, and that the transmitter designer
mudtiplied first by 2, and then by 3 1o ar-
rive at 35.2360 MIfv, The process is similar
for most transmitters, Not all mulriply by 2
and then by 3, but all stare Jow and go up.
Multiplications are wsually done in 2's and
3's {2x, then 3x, or, 3x and then 2x) or some
as that, At {rapsmitter
stages 172 or 1/3rd of the final transmitter

combination such
frequency several watts of power are often
developed by the multipHer stages.

As an example, let’s 1ake a fook at a com-
maon piece of alreraft clectronics equipment
that ends up ransmitting around 400 MHy,
The power ourput of the 400 Mifz trans-
mitter is on the order of 200 wars, The
rransmitter muliiplier ¢hain, 1o develop 200
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watts at 400 MHz, also develops nearly 30
watts at 200 MHz (1/2 frequency). Now this
is supposed to be bottled np inside of the
well shielded transmitter case, bus if in the
course of routine maintenance a technician
forgets 1o place a metal cover back on the
200-400 Milz dowble circuit, or the metal
shielded Iid is placed baek on the transmitter
housing improperly, the transmitter doubler
operating at 260 MHz with 30 warts of 200
MHz RE power can easily radiate sufficient
stignal 1o cause interference at 200 Milz sev-
eral mites away. In this case it may be neces-
sary to divide ap output frequency of a trans-
mitter source for the interference you are ¢x-
PEFRCNCIng.

Then there is 4 problem that is fairly com-
mon iy the FM broadeast service, espocially
with older (1950-1960 vintage) transmitiers.
To develop 5-10 kilowatts of transmitter
power af B8-108 Milz, many of the M
transmitters of thay era use two tebes in the
final output amplifier, Fo maintain stability
of the final (power} amplificr, the tubes are
mentralized, o term that deseribes the man-
ner in which the tube(s) are maintained ina
stable operating condition. The neurralizing
adjustment gets out of whack quite on s
own as tubes age, and ag these older FM
broadesst reansmitters pass from hand o
hand (station to station), it often happens
that the transmitter goes idto service in the
hands of an ergineer who s not aware of the
tricky  neutrabization  adjustment  require
menis. {This can happen with brand new
FM band transmitzers just as easily, although
because it is 2 maintenance thing, it vsually
shows up in older units first.)

When this ocours, the ¥M tranemitter am-
pitfics not only its intended output fre-
gquency, but the final power amplifier also
generates (or creaves} relavively high outpur
signats several MIle away from the main car-
rier. A recent case of a 917 Milz 100 kw
educational FM gtation experiencing this
problem produced strong signals within 0415
miles of the transmitter every 1.6 MHz zbove
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and below the 91.7 MHz carrier frequency,
One of these landed on 88.3 MHz and an-
other on 6.9 MHz, bracketing channel 6
aural at 87.75 Milz, The CATV gystem in
the town had degraded aundio, and weak
multiple herringbone beat patterns on the
channel 6 picture because of these spurious
signals occuring on 883, 86.9, 85.3, 83.7
and 82,1 MHz. The educational FM broad-
caster was quick to solve the problem once
it was brought to bis attemtion, but the
CATY system lived with the problem for
several days before they figured out what
was happening.

‘This can happen with auy transmitter, but
high power [ranspufters are most apt to
have this occur; and a high power transmit-
ter in the hands of relatively inexperienced
personnel is especially suspect.

Not all interference sources can be traced
to the TV spectrwm itself In situations
where the CATV system is utilizing hetro-
dyming signal processors, the IV region be-
rween 39 and 45 Mtz can also be 2 source of
trouble,

Recalt that in a hetrodyne signal proces
sor, the input channel (call it 2) i miived
from one channet 1o the 1 range where the
signal s processed. Then the processed sige
nal s mixed back up to a 'YV channet {eali it
2 again),

While the TV signal is down inside of the
hetrodyne processor, in the IF {intermediate
Frequency) range, a signal can ger iwto the
sysiemt operating on its proper ouwtput fre-
gquency {between 39 and 45 Milz) and do
direct interference to the TV signal while it
5 being processed,

The 39-45 Milz region is primartdy occu-
pied by private and public safery two-way
radio transmitters, most of which have short
on-dury cveles. These transmirters come on
for a shore peried of time, ransmit a mes-
sage, and then go off,

‘The most powerful transmitter systems in
this range are ususlly those operated by
state police systems. State police systems

{Continued on Page 27}
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HOW METRCODYNE WORKS

Hetrodyne receiving systems began in
the 1930°s. Virtually all recelvers in use
today {AM, FM TV) are designed
around the hetrodyne principal.

In engineering langoage, the incoming
signal {say channei 2} is " hetrodyned™” to
a new frequency (intermediate fre-
quency, abbreviated 1F)y where it s am-
plified, fitered, AGC'd, and then re-
hetrodyned back to an outgoing fre-
guency {say channei 2.

¢
INCOMING
SIGNAL

RE
AMP

DOWN
MIXER

!
LF. l
W/ o OSCILLATOR

:

up
MIXER

i

RF
AMP
EXTERNAL

FILTER

et

In the process of being processed, a
TV channel{say 23 has two opportunities
to pick up interfering carders in a het-
rodyne system; once at its incoming
channel {say 2}, and once at #s 1F {39-45
MHz roughly). And, if the outgoing fre-
quency (say 7) is different than the incom-
ing frequency, then it now has a third
opportanity fo pick up interference from
other nondesired carriers.

The diagram iustrates in block fashion
how this occurs,
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often seek the same type of hill or mountain
top sites as CATV receiving systems, so
common sites for CATV head ends are to be
avoided.

Determining if a transmitter is getting in-
to vour TV channel(s) directly through the
119 path of the hetrodyne processor I8 quite
simpie:

{1} Place a TV recelver at the input
to the processor so you can see the
picture debivered by the antenna,

{2} Place another ane at the output
pff){.‘t"sh‘{}‘f.

If the picnwre going into the processor s
clean, bur the picture coming out has her-
ringbone beats i i, the interfering carrier
Is getting  fite the sysees at the |F vange.
Remember the interfering carriers that migha
get inte a hetrodyne processor (1) do not

have 1o come from a regular ansmitter,

Hecall that initially we spoke of Hcensed
and unlicensed transmitters, noting that un-
Heensed rransmitters would include those
that their ownerfoperators krow are trans-
mitters, and those that their ownerfoperator
are not even aware are transmitting. Right
inside of your head end are several of the
latter!

Any cirenit with an oscitlazor in it (orys
tal controiled or “free running”) must be
rermed 2 transmitter, for our purposes here.
Therefore, the following units are capable of
creating right
there in your head end:

arriers {and  interference)

(1} Any hetrodyne processor uses 3 <ys-
tal controlied oscillator to mix and create
the hetrodyning process, or fwo crystal con-
trolled osallaters if the inpur channel is one

o | 2 3 4 5 8
MHz M M M M MHz Mz
XXX A NHCTR K] SEVERE XX XK KK WODERATE ¥ WS PR
SEVERE MODERATE oML
SEVERE SEVERE.
PCTURE COLOR AURAL
CARRIER su CARRER
CARRIER

Fhis dingram shows the degree of interference to be expected with undesired carriers fall-
ing into the desired channel passband. A earrier (undesired) falling into the severe region
s most likely (o cause Bernngbone (beat) 1o the picture, A carrier woukd bave to fail with-
in approximately 20 kifz of the acuual picture carrier to produce horizontal lines (similar
to co-chunnel interferencel. More than + or - 20 kiiz away, the beat bars become “squig
gly Hines” that tend 1o slant across the sereen in meandering fashior. These lines appear to
shininy as the interfering carvier is modulated {AM) or its frequency varied (FM}, A car-
rier falling into the moderate region can be as much as 20 db weaker than a carvier falling
into the severe region, and still not cause objectionable beating, A carrier falling into the
puld pegion can be as much s 40 db weaker and stil} not cause the interference that a se-
vere region carrier would. However, a carrier Falling into color region {3.58 MHz shove the
picture carvier of the TV signal) can drive the color nus or even kev the color on when no
color 15 being received from the TV signall The region around the aural carrier frequency
{+/-.250 Mifz of same) is also 2 very severe region for interfering carriers,
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channel and the output channel 18 another
channel,

(2} Any standby carrier uses a crystal
controlled oscillator to substitute for the TV
picture carvier when it Jeaves the aiv or input
to the system,

{3y Any PFM conversion unil uses one or
more ¢rystal controlled oscillaror(s) to pro-
cess FM signals cither singly or as a group
from their input frequency down ro an I
and then back up to a cable outpat fre-
('fih‘."ﬂc}r.

(4) Ay pilot carvier geHeraior uses one or
more erystal controlled oscillator{s} to gener-
ate the 73, 165, 220 Mz {exact froquencies
vary with ditferent units) cable carried pilot
carrier reference signals.

(3} Ary sicrowave veceiver oF Dransmiticr
uses one or more orystal controlted oseil-
lator{s) Lo generate microwave to video RY
conversion (in recelver) or video to micro
wave RIF conversion (in transmifter).

(6} Any mrodulotor uses a crystal controb-
led uscillator 1o generate the RE carrier our-
put signal on the TV channel.

{7y A parker generaior uses multiple
oscillators rich in harmonic output to gen
erate mark Cr"Cﬂ.TTiCl‘S ft)}‘ 1¢st P'GFPEJSL"S‘

{8} A sweep goneralor Uses 3 nom-erysial
controlied oscillator 1o generate the sweep
bandwidth, which may be run in the “CW”
{continuous  wave) or narrow  freguency
by the operator.

(93 A field sevenpth mefor uses a tuncable
osciitator to produce an ¥, which is where
detection takes place.

(10} A tefevision receiver uses @ preset
but fine runeable non-ervstal controlled os
cillator to produce the beating effect requir
cd to convert 2 VHE or UHF TV signal down
to 15,

{11} A TV receiver uses a 3,58
{3.579 etc) MHz crystal to generate the
CW carrier required for recovery of the TV

cefar

color information.
(12} Awn FAM pfuner/receiver uses & tune
able non-erysial controlled oscillator o pro-
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duce the beating effect requived to convert
a 88-108 MIfz inpur signal down to the stan-
dard 10.7 Mz FM {¥F range,

These are all vory real sources of RF ine
terference in 3 CATV head end, often right
there in the same rack(s) as vour TV proces-
sing egquipment!

It 15 a compliment to industry engineering
that we do not have more problems with
REI (radio frequency interference) than we
do, and a tribute to the careful design of alf
oscitlators, multipliers and ampiifiers that
more energy does oot Jeak our of oscillators
and multipliers and into receivers or proces-
sing eguipment.

None the lJess, due w mmadiostment,
operater error, of fauity design, any of these
TV oscillators and their multiphers can be
sources for R¥FL The proeedure in tracking
down these inrhouse interference sources 1§
routine, Start by scelectively turning off and
on every potential source of RET in the head
end, watching 1o see which unit has been
turned off when the interference gous away.

Then approach the esclintor and mult-
plier chain in the offensive wnat logically,
perhaps 3t owas serviced recently and some
changes were made, or a shield was lefy off
an oscillator or mueliplicn. Perhaps in re-
assembling & wnit down for mamtenance
someone put in two screws o bold 2 shicld
in place, where the mmaufacturer had 16
serews? All of those serews on a shicld have
a purpose, they keep oscillaror energy bot-
tled up imside of o box.

Several tips for tracing in head end radi-
ation are given elsewhere in this article.

Trap/Shunts

Once an interfering carvier is part of the
TV carrier spectrum {0 g processor or re
egiver the damage has been done. That is,
once the desired signal and the undesived
signal have gone through an amplifier (any
amplifier incloding a pre-amplifier) together,
there is no way Known 1o man to extract the
undesired signal from the desired signal with-
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channels often appear as har

quencies below the TV
tiples of multiplier stages in the VHF ranges. This table locates

WHERE HARMONICS/MULTIPLES FALL AT VHF

Carriers generated at fre

MOnIcs or mu
these sources.
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out doing damage to the desived signal in the
process(t),

The proper place to wtrap an offending
carrier s at its source, If that is in your
head end, the job is relatively simple, First
locate the offending unit, then determine
the exact outpul point from the unit which
is causing vou the problem. If the offending
point s directly out of an osciliztor or
multipHer, you can either go into the cireuit
and try to 1ame the radiation, or shield the
radiation source with a metad shield so thar it
no longer radiates strongly enough to cause
interference.

# the radiation s getting through to the
output of the unit {even thouph the fre
quency of the interfering radiation is diffor
et than the output frequency of the nnit),

you can install a simple trap on the output
of the vait o filter out the offending energy.

Remember the barmonic filter on the
broadeast transmitter? You can design one
of your own to go on the output of your of-
fending unit, The filter (or rrap) can operate
on the frequency of the offending carrier
{whether that is fower or bigher in fre
quency than the desired output of the unit)
as Tong as the frequency involved is wot the
intended output frequency of the umit
1f the intended output frequency of the of-

(*Systems  that  demodulate  off-the-air
video to baseband {videod can do some filter
ing tricks with in-band interference problems
(witness at video co-channe! filters), bur RE
PROCESSOTS CANNOL der this)

<

H it 1s beheved that a lower level slage o

ING CARRIER SOURCES FOR RADIATION
G

nsenitier, or an oscillator of multiplier stage in

a head end piece of cardier generating gear is radiating ona TV channel frequency. follow the
procedure shown here. Tune an FSM/SLM to the frequency of the offending carrier and
remove afl internal attenuation from the FSMSEM (e, place in its most sensitive range).
Connect a length of RG-59/U cable to the FSM (keep this length to a few feet) and bare back
6-8 inches of the center coaductor as shawn; bead into a two turn loop and solder to the shickd
as shown. This loop makes un RF probe which vou can use asan "antenna’ to probe around
on the suspect-usit to look for an indicated carrier. When you find a ot spot for the carricr on
the unit in question. you know where the radiation may be coming from, and can start

shiclding appropnately.

PROBE  OSCHLATOR, MULTIPLER
STAGES FOR RADIATION —— [

|

CUT BACK JACKET, SHIELD,

30

POLY TO BARE 6-8" OF
CENTER CONDUCTOR, BEND
INTO  APPROMIMATELY 7
2 TURN LINK/LODP AND
SOLDER END TO SHIELD,
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fending unit is the same frequency (direct,
not harmonic or multiplier) as the problem
input frequency on your IV chanmel, it
can’t be successfully trapped 2t the source,
because the source is the source!

The best cure for this problem is solation,
physical separation between the two anis
and careful shielding of the high energy out-
put of the interference source from the rela-
tively low level tnmut of the TV signal proces-
sor, Often moving a unit such as this to the
“far end” of the head end and shielding the
unit will solve the problem. Double shielded
RG-39/4 jumpers with equipment cases to
exrth grounds will also help when the signal
18 being transmitted arovnd the head end on
coaxial shiekds or the racks.

HEAD END CARRIER SOURC!}E

1y Hetrodvne Processar - check fre-
quency on crysial (stamped on crystal);
multiply by 2x and 3x and $x frequency
for potential beats in other channels.
Note: If input channel is different from
output channel, there are two crystals in-
volved: check them both.

(2} Standby carriers — check frequency
stamped on crystal, If & low band unit,
frequency should be the same as the TV
picture carrier frequency, I a high band
unit, frequency stamped on crystal is
usually ¥ or ¥3 of the actual TV carrier
frequency. Multiply low band crysials by
2 or 3 for harmonics; if high band crystals
are Yard of TV carrier frequency, multi-
ply by 2 for unwanted harmonic.

33 FM conversion units — this is a het-
rodyne unit; follow same procedure as
with TV hetrodyne units,

£4) Pilot Carrier Generator — low band
T2-76 MHz} carriers usually operate at
the frequency stamped on the crystal.
Mid-band (165 MHz) carriers usually op-
crate at 2x the crystal frequency. High
band carriers usnaily operate ai 3x the
crystal frequency.

(5) Microwave receivers - ¢ssentially a
hetrodyne tvpe of receiver; follow proce-
dure as with hetrodyne CATV proces-
sors, NOTE: More than one conversion
is often employed; check for two or more
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crystals, and oscillator and multiplier

chains.

(6) Microwave transmifrers — locate
crystal, and note freguency. Start multi-
plyving by 2%.3x,5x and 7x to see where
you land in the VHF TV spectrum.

{7Y TV channel modulator — locate
crystal: multiply by 2%.3x,5% and 7x 10
see where you jand in the VHF TV spec-
HIEHR

{8y TV, FM receiver, FSM -— all have
non-crystal controlled {i.e. tuneable) os-
cillators, Change channel, tuning.

MNCO ANABLYZER?

FTracing down an interferipg car
rier without a spectrum analveer can
be a problem. One technigue 1§ 1o
urilize ap external signal generator as
shown in the diagram below 1o mix or
beat with the incoming interfering car
rier, As you tune the signal generator
around within the TV passband, you
will find a zero-beat condition be-
tween the signal generaror carrier and
{ay the FV visual carvier, and, (b} the
interfering carrier, A frequency coun-
ter, as noted, would help 1o pin down
the actual frequency of the nopdesired
carrier when the TV screen shows g
zero-beat condition,

INCOMING TO

PROCESSOR
FROM ANTENNA

SIGNAL
GENERATOR

)( ”ﬁ«
/'?' PAD

|
PROCESSOR
Al BREAK HERE TO INSERT

END. 2'WAY SPLITTER 10
DRIVE FREQUENCY COUNTER.
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Test Eavipment Construction

CATJ MARKER GENERATOR

1f CATV has entered a new era since iis
2istbirthday. itis probably the fest equipment
ere. As our systerns have grown more com-
plex, and the FCC has instituted system oper-
ational standards and specifications, the re-
guirements for tests . . . gccurate fesfs, have
risen. So too have test equipment prices,

Fen years ago a system operator could ger
Ay with a Jerrold 681-1 sweep test. detector,
and & handful of other instruments inclading
an FSM and & VOM. This is no longer true.

Even the system with these busic pieces of
eauipment (and many still iabor along withous
evern these) 18 going 1o have to face up to the
fact that before 1977, even the oldest, most
artiquated system is going to be forced into
modernization and a position of ability to
maintain a system that will meet FOC specs.

Fo greet this not so far away eventuality,
CATS is dedicating #tself to publishing a series
of articles on do-it-yourselfl test equipment.
This will be fest eguipment which vou can
buitd from scratch, yourself, on your own
bench, in vour own time. There will be one
complete piece of test equipment cach month:
or a mator section of 4 more elaborate unit.

Fach unit described will be adeguately de-
tailed so that you can either £1) procure the
parts ont vour own and build it up, o1, (2) order
a complete set of parts from g supplicer of elec-
fronic kits.("3
Crystaf Marker & Generator

Having s pood. moderately high level out-
put, marker generstor on your test bench orin
the ficld is one of the handicst things you can
do.

by

Steven K. Richey

Richey Development Company
Oklahoma City, Oklaboma
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If you have a sweep systen, yvou already
know the value of having markers: they tell
vou where you are. But if you had a marker
source external from your sweep, yvou could
also perform many other system tests,

Basically, a marker is nothing more than a
carrier generator; usvally crystal controlled
on & specific frequency or a basic frequency
plus harmosnics thercof,

If vou plug the marker inlo your sweep sys-
temy, as an external (ke, pon-sweep package)
marker, you can produce marks on your
sweep display at the precise points which you
regriie,

If you plug the marker info your system
proper (see diagram 2). you can send through-
aul the catire system a carrier on the fre
quency generated by the marker, And this
carrier can be very useful for determining
some of the operational characteristics of your
svstem,

Let’s talk about just one of those charac-
teristics afl this point: radiation.

Radistion is an agly word, In CATV, ¥
means the transmission of a signal {or signals)
from a seemingly secure inside-of-coax
transmission medium 10 some point oudside of
that transmossion medmm, in vicdation of the
security fntegrityyof the coaxial cable shicld-
g,

O to put it another way, radiation is the
terminology we use inthis industry to describe
acondition which exists, but which should not
exist, A condition whereby our cable signals
end up cutside of the cable, being transmitted
through the air as well a5 through the cabie!

Pnder the rules and reguations of the Fed-
eral Communpications Commission, radiation
from our cabie, fitlings, amplifiers, directional
and pressure 1aps - in fact from anything in
our plant — is limited to the following max-
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fmum:
“from 5410 216 MHZz. 20 microvolts per
meter af a distance of 10 feer”.

in plain English language. that is darn little
signal!

So littde signal. in fact, that 1o make this
measwrement with a field strength meter or
TV set and a dipole ("), we will more often
than not run into that much signal and a whole
ot more just leaking in from telovision sto-
fions in the area, even from stations that are
too far away (o use reltably on our cable dis-
tribution systems,

So one of the real perplexing problems pre-
senfed to us. i we are 1o comply with Part
T6.6058 ta} (1. is how do we really assure
etrsefves, as we make measurements and
maintain our systems, that we are not radiar-
ing more than the prescribed maxisnmy?

If our on-cable channels are occupied by the
same off-the-air channels, or if the off-the-air
channels cover up our on-cable channels, de-
termming which signal is coming from owr
fines and equipment {i.¢. radiation) and which
is coming in off-the-uir can be a very painful, if
not impossible thing to do.

But alas, like any good problem. there is a
good answer,

If you build up this marker gencrator, YOu
can plug-in at the head end {diagran: 2) with
the output of the marker, sel if to the proper
tevel, and at that polnt you have a carrier on
the system {throughout the entire cabled
community) which vou can select t0 be on a
freguency which s not oceupied by an off-
the-air signal.

Then you can take your dipole antenna fcut
for the right frequency? and your FSM/SLM.
and setting your FSM/SLM fo maximum sen-

" «— The Federal Communications Com-
mission recently ruled that radiation
measurements can be made, under cer-
tain conditions, with a portable TV re-
ceiver and a dipole asteana. Linfortu-
nately, this technigue cannot be em-
ployed in locations where any off-the-air
television signals are capable of being re-
ceived on the channels which vou will be
measuring with the portable receiver and
ahtenna,
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MARKER
SOURCE

SWEEP
SOURCE

TO INPUT
OF UNIT
UNDER TEST
MARKER INPUT TO SWEEP
SOURCE EXTERNAL | SOURCE
MARKER 1N

TO INPUT

OF UNiT

Dracram UNDER
ONE-B TEST

sitivity, drive out the town looking for radia-
tion on your secure frequency of your marker
generator] as plugged info the system af the
head end.

Hyou have alow band only system, VOU Can
select the marker-osciffator w54 MHz (or
even place it at 83 or 52 MMz, just up in
Jrequeney from the point where your fow band
only system starts (o have amplifier gain fall
off.} i you have a fow band plus FM S¥StCm,
you can place your markergenerator oscil-
lator on & frequency such as 189 MHz. right at
the top of your amplifier pass-band in the
plant.

CHANNEL CHANNEL,
2 3
MARKER PROCESSOR PROCESSOR
SOQURCE
54 MHe

AoT}—seTe
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If you have an all band system. you can
activate two separate marker oscillators; one
at S4 or (09 MHzand another at 176 MHz, and
check for radiation at both the low end and the
high end.

This month's construction project details a
marker oscillator package that will house up to
H) separate descrete markers; you can incot-
porate one al  time, or several at a time, or all
18 at once.

The initial oscillators chosen for the project
are as follows:

{1y 3975 MHz

(2) 41.25 MHz

{3} 42.17 MHz

{4} 45,75 MHz

(%) 47.2% MHz

These frequencies have been chosen forthe
system that uses hetrodyne sigral processors:
in an carly issue of CATI we will detadl align-
ment and trouble-shooting practives for one of
the most popular hetrodyne processors inuse
today: the Channel Commander One. Having
markers to align this unif is a must-
reguirement.

Az T 3 b
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Additionally, osciliators are covered for:
{6) 54 MMz {for radiation and band edge
marking)

{7y 109 MHz

{8y 170 MHz

Naote that the master circuit provides forten
plug-ig osciliators, operating in the 39-220
MHz region. so if you don’t Hike the cight we
have pre-chosen, vou can add others or substi-
tute at will.

Each marker #s crystal controfied and
turned on and off separately by front panel

nd oy
ot el
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switches. Individual cutput level controls are
mounted on each marker-oscHlator board so
you have a range of controf over the individual
marker outputs,

All marker-oscillators plug into a master or
mother board which fits down along the bot-
tom of the standard enclosure chosen. The
mother board provides the R¥ {signal) mixing,
isolation between oscillators so that tuning{or
turning on and off) one does ot interact with
another onse, and a common way 1o power
each board {marker-oscillator) as it plugs into
the sockets provided,

Once the mother board is completed, with
the power supply and the case, you can add
marker-oscitlators as vour needs dictate, That
is, you need only spend the money for the
markers you need as you require them, Start
off with only one. if that is what you need. But
the expansion i there for up to 18 individual
oscillators when the unit s fdf.

The umit has & well regulated power supply.
and the output bevel through the front-pancl F
fitting is relatively high: + 350 dbmvis typieal.
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Construction

Begin by mounting all of the hardware,
switches and output conmnector, fuse holder,
and so on. No hole template i given in this
description, but one is provided with the parts
kit shoult you decide to use the parts kit

See figure one; this iffustrates how the
power supply transistor 2N5191) is mounted.
Note that a mica insulstor is installed between
the transistor case and the metal container
wall.

Power supply parts can be mounted on the
container back wall as shown n the photo-
graphs. Exact locations are not critical, but
long leads should be avoided i any VHF
construction project; even in the power sup-
piy!

Now proceed 1o wire up the mother board
in tHs sequence:

{1} Place all of the called for resistors in
place; and solder them into position,

£2) Next place all of the dis¢e ceramic
capacitors in place, and solder them into posi-
tion.
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(3) Now place all of the coil inductors
(E1—L.6} into position and solder them into
position.

(4) Nexi prepare all of your switch wires
and soider them to their respective locations
on the hoard. The ends to be connected onto
the switches will be completed later,

{3y Now install the 4-40 X 3 inch screws
into position at each oscilator plug in location
{one screw gocs on two corners, and athird in
the middle of the opposite side, to hold the
ascilator in place), and thread-on a Y inch
spacer. The spacer acts o keep the screw in
place and it also provides a stand-off support
for the osciflator boards to be added.

(61 Take one of the oscillators, noting that
the pre-wired and tested oscillator bourds
available as a part of the kit offering have
contact pins{two per oscillator board). Place
Malex connector over cach pin, and then slide
the oscilistor board into position over the
three 4-40 % % inch screws previously sol-
dered into position.

EE P

With the oscillator board in position on the
mounting screws, the Molex connectors will
protrude through the smother board. Turn the

mather board over, and solder the Molex
connector points to the board where they stick
through.

Repeal the process for all of the ten oscil-
fntor positions: resulting in adl ten positions
being ready for bourds to be “plugged in”

{7y Now mount the mother board to the
chussis using 4-40 x 14 spacers and 448 screws
wind nuts.

'/M‘/M”/MMM’V’/MM’/MM’/MMM’]’”“

NOTICE TO CATJ READERS

AT Aver 7,3{:{} copies of this issue of CAT] - e Connmunity Anteana

Felovision Fournal — have heoen phiced into t.lt‘uzhitmz‘:, You hwve one in
vour hands.
CATS T intreduce all members of the CATV and MATV systems industry to

U benefits of CARF, we are sending out thousands of sample copies of
CAT | 1his month,

€AY 35 published by the Community Antenna Television Association . . . a
pon-profit rrade associaton of people and companies who own and
operate community (and muster) antenna systems,

CAT] Will, cventually (and soon) be cireulated only by mail to paid subscrib-
ers. That i, sumple copics now being cireulated 1o introduce CATY to
systent owners and technicians will start being phased outr in favor of
paid circulstion next month, with the fune issue.

£AT This may be yvour first fand foxe) FREE samaple copy of CATL # vou
like what CATJ says and how it says it, the smartest thing vou can do is
to tari o to the subseription a ;}pim ation card between pages 8 and 9
or 40 and 41, and send that form to CATJ todav. That i the ONLY
way CAT] can be gnaranteed to be in vour maithox next month,
Complere either subscription apphicavion card or, if both cards are gone, send

$10.00 for a Sysrem subscription ov $7.00 for a Technician’s subscription to
CAT} roday.
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{8y Wire in the switches, noting which
switch position goes to which oscillator board
position (figures 2 and 4). Useanohmmeter to
trace which wire goes to which oscillator, orif
you are going Lo wire up the kit parts. the wires
are color coded . Wires to each oscillator mod-
ule connpect to one side of the appropriate
switch while the opposite side of the switch is
wired in series with all other switches (figure
Srand then fo the emitter of the 2N5 9] (figure
4),

Wire up your pilot Hght and power switch
(figure 4); and your unit i3 ready to test,
Adiustmenty

Marker-oscillator generator adjustments
are very simple. Following the board favout in
figure two, plug in your oscillator(sh,

(Al oscillators wilized with Lhe kit proce-
dure have been pre-constructed, and tested 1
vou follow figure 3 and construct your own
osciflators. you will have to first test the oscib-
tator to ensure that it is functioning properly.
and is on frequency.)

Connect the cutput of your marker-
oscillator unit to the marker inpuf (external
marker input) ConNRECtor 0N YOUr SWeep sys-
tem. If your sweep unit does not have an ex-
ternal marker mput access fitting, follow the
instructions given in diagram L

Set your sweep display so that you are ap-
proximately sweeping the region which your
oscillators will mark,

Mow turn on one marker-oscitlator at a time
and observe where it marks your sweep dis-
play. The 100 ohm potentiometer in the output
leg of each plug in oscillator adiusts the level
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of that marker. The markers can be adjusted
for different output level ranges as follows:

{1y To adjust the output level of the 109
MHz marker, disconnect the marker-
osciffator outpsit from the sweep and recon-
nect it to your FSM/SLM. Tuarn on that 109
MHz marker and tune in your FSM fo this
carrier,

By inserting an insulated plastic tuning tool
between the turns on coils L5 and L6, you can
peak the output level (maximize) of the 109
MHz osciflator by spreading coil turms. |
should peak al approximately +30 dbmyv,

Furs off the 109 M Hz marker-osciliator and
repeat the coil spreading process for peak out-
put level from the 170 MHz oscillator: by
spreading the turns on B3 and 14,

Fhe unit is now ready o use.

Other Hlaey

Few peuple realize how useful a low power
frurken) oscillator can be. In addition to the
service bench marking applications, and the -
source for radiation fests, a low powered
signal source can be useful in antenna meas-
urements. A future article will deseribe how
this test oscHiator and a simple antenna can be
useful in phasing complex antenna arrays for
co-chasnel elimination.

Placed into permanent service af the head
end, on & frequency not in regular service, is
stable operation will provide an excellent
reference signal thronghout the entire CATYV
plant for plant performance moniloring.
Next Month

Qur series on test equipment consiruction
will conlinue with the introduction of & 12
channel crystal controlled marker generator
with 4.5 MHz and 3,58 MHz modulation.

{*) Kits or PC boards described in CATJ
are available from a packager of Kits
through CATY o CATYF specifications.
To order the kits described in this article:

Terms — payment with order,

Prive — for complete kit of parts, PC
board, housing and instroctions for the
Marker kit (but fess any oscilators}
$30.00 post-paid,

For any of the osciflators specified
(39.75 Miiz. 41.25 MHz, 42.17 MHz,
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4575 MHz, 47.25 MEz, 340 MHz, 108
MHz, |78 MHz) — %1500 each, pre-
wired and tested.

Order — send order with payment to
KITS, Community Antenna Television
Journal, 4209 NW 23rd, Oklahoma City,
Oklzhoma 73H7. Specify exact kit and
oscilator reguired.

PARTS LIST - MARKER
| - LMB chassis box, #6835
I - SPST swilches

t - 1ITVAC pilot light

I - F61A connector

I - power cord

I - fuse holder

I - fuse 3AG, 0.2 amp)

{24 VAC secondary. 17 VAC
primary power ransformer Radio
Shack #273-1386

E- 5 position terminal sitip, center

grounded

I« IN48D:

P - IN4T44 zener

E- 2NE9|

|- 338 MED at 64 volt electrolylic
I - 1k ¥2 watt resistor

8- 24 ohm. ¥ watt resistors
2 - 100 pf ceramic caps

2~ 3.3 pfceramic caps

3 - 39 pf ceramic caps

2~ 15 pf ceramic caps
46 - 4-40 x 34 bolts

46 - 177 spacers 4-40 threaded
20 - Maolex connectors

{ - sokder lug

4 - 4-40 nuis

I - plastic grommet

More than superior equipment-
a way to
optimize profitability
in your Cable TV system

Magnawvosx
catv division

measures up!
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wcopstriacted. aind Budt b okl evers the Gergast gt amd stacked
arginys witdh phenly of sefely margin.
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Special Smalt System Tower

Ask ubow the newly designod Hinch face heavy duty ATV
sali-system fower designed fooao 20 300 Feet with up e 1
chapneks of CATY fogs ¢ yagisy e 1} fo0r sevtions far vasy
sedferoction?

US. TOWER & FABRICATION
COMPANY
P.O. Drawer “§”
AFTON, OKLAHOMA 74331
{G18) 257-4351
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Solid State Theory

SINGLE ENDED LINE
EXTENDERS

The Transistor

One of the first problems a CATV design
engineer must cope with when designing a
single ended CATV line extender is the inher-
enf gain v,s. frequency response of the transis-
tor. See figure one.
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........................... H e LA vl
RTH 758 B0 300 600 1200

FREQUENCY N MHz
Most transistors used in CATV amplifiers
have what is knpown as a 6 db-per-octave gain
decrease: that 15, if the gain of the transistor is
zero £ db at 1200 MHz. the gain of the tran-
sistor one octave fower (608 MHz} is 6 db, at
two octaves fower {300 MHz} 12 db, and soon
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down to zero frequency. Thisis far from being
aflat-amplifier device! So before the engineer
can star! any serious design work, he maust
fasen out the gain of the transistor.

The most common way to do this is with
feedback (sce figure two).

OUTRUT

Flgure €

The transistor in figure 2 is using two sepa-
rate types of feedback: current feedback {or
emitter degeneration) and voltage {or
collector-base) feedback. Notice in figure 1A
that to achieve the gain-curve plot of figure |
that the emitter is af both AC and DO ground
potential. By raising the emitter off of DC
ground with R2 {in figure 3 but maintaining i
at AC ground with C# {figure 3), we will not
change the gain of the stage from figure JTA.

Mowever. il we add a resistor between
R2/C 1 and the emitter, (R in figure 2} we will
lower the amplifier gain. And because the gain
of the amplifier is greazer at the lower frequen-
cies the gain reduction caused by inserting R1
into the circuit will be greater at the lower
frequencies than at the higher frequencies;
this is called emitter feedback,
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INPUT

The second form of feedback employed
here takes advantage of the fact that in a
common emitter amplifier design the output is
180 degrees out of plase with the Input (see
figure 2). And by feeding a portion of the out-
put signai back into the input (through R2 and
C2) the signals cancel. And once again be-
cause of the higher gain at the lower frequen-
cies, cancellation is greater at the low end.
The size of resistor R3 governs the amount of
feedback. Use of the two types of feedback
{one or both} can be used in designing flar
stage gain, of a low engd tilted response.

R3 LL

AN
i‘ et

H an inductor {L.} in figure 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
frequencies; and this gives the maximum
amount of gain for the stage at the higher fre-
quencies,
Other Compensation Methods

Figure 5 shows another compensating
method for inherent transistor nondinearity in
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e OUTPUY
B

INPUT

the gain mode. This circult pre-distorts the
input bandpass response so that a signal
{range) that arrives af the amplifier input es-
sentially flar from 50-300 MMz is rified inthe
pre-compensafion network, Then the non-
linear gain of the transistor stage takes over,
resulting in the outpul being fat after amplifi-
vation,

| oo
¥ s
Fa bl
=3 PR
iﬂ - - - H //
L= - %
5¢ 300 30 306 30 300
FLAT [WPUT SIGNAL AFTER  SIGNAL AT
SHENAL PRECOMP QUTPUT
Eipure & NEYW{RK

Yet another method fourd in CATV line
extenders is shown in figure 7. The input
signal is coupled through C1 to the network of
LRI, where some of the low end signal re-
sponse is shunted to grovnd. This is a form of
pre-compensation, LR 1 also assist in match-
ing the input of the transistor device to 738
ohms. The sigaal is then coupled through
transformer T1 and capacitor C2 to the base of
the transistor for amplification.

C5 and R4 control the mid-band response;
C4controis the high frequencyendand €3, 1.2
and RS controd the low end. Notice the ab-
sence of any feedback network.

In the emitter circuit, R3 is there strictly for
biasing; & subject to be discussed shortly, R4
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is asually about 30 ohms and C3 is 001 or
larger: thus forming some emitter feedback.
(4 and RS are for adiusting the mid-band gain
white €5 is for high end peaking, Capacitor C6
is a form of positive feedback used on occa-
stons; usuaily a 5- 10 p¥F disc that also peaks up
the high end response.

L2 T2

the base of the transistor, This places forward
bias on the basefemitter junction. 1t 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 DY operation,

R2
Ne

INPUT

7
NG OUTPUT

ce

R3 Ré% RS o5
sé“;ﬁ
Fisure 7

In the colleclor the signal is coupled out
through transformer T2 which has a small
value low-() inductor (1.2} across it This in-
ductor swamps the low frequency end down;
and resistor R2 does the same thing. to retard
the fow frequency gain.

7 couples the output signal to the next
stage: #s vaie is chosen typically to have high
reactance at the low frequency end which
forms a type of post-compensation loss for the
low frequency end once again, Finally C8and
1.3 form a very broad tow ) trap which is again
in place to controf the low end gain.
Biasing

CATY transistors are biased ina fairly con-
ventional manner; in fgurc 8 Rand R2 form a
voltage divider netwosk applying voltage to

COLLECTOR

EMITTER

R%
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The veltage appearing at the bmc can be
approximated by the following formula:

R
m (Vo) = base voliage

So if:
Rl =33k
Voo = 20 V0|ib.
we get:
680
3300+ 68
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A7 X {20) = 3.4 volts on the base, of the tran-
sistor. An NPN transistor has a voltage drop
of 0.7 volts across the base-gmitter junction.
So we can then deduce thatthe correct voltage
at the emitter would be approximately 2.7
voits (3.4-0.7). So # the emitier resistoris 160

2.7
106

find our collector current is 27 mA. Following
this same procedure for trouble shooting
NPN iine extender circuits should allow vou
to pin down fanlty stages that have voltage
problems.

we

Gain Contreds

The most common type of ling extender
gain controf 1s a simple pot on the input ¢ircuit
{see figare 103 This circuit provides a farly
constant impedance match to the input but iy
disadvantage is that it varies the output match
somewhat,

S ouUT

160

Other types of gain controls used are trim-
mer capacitors focated inter-stage {(between
gain stages), as shown in figure i, This
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capacitor varies the coupling befween stages
and is used extensively in older solid state line
extenders. In a few models a voltage variable
capacitor (varicapy is found in place of the
interstage capacitor. FThe varicap is “tuned™”
by a voltage derived elsewhere in the circuit
by a pot.

Tilr Contrals

Tilt contrels are added in adt line extenders
s0 the operator in the field can adjust the tilt of
cach amplifier to suit the particular cable fosg
and flat ioss conditions existing where the am-
plifier is installed. There are five basic ways to
vary the tilt, They are discussed here in the
order that they are most commeonly found in
the field.

The most common ufilizes an adjustable
collect-base feedback to vary the low end gain
of a stage. Pot R2 in figure 12 is the il control
while resistor R sets the range of tile control
and E. | governs the response curve of the con-
trof. (] isolales the base voltage from the
collector.

Y et another common method is to vary the
emitter degeneration or current feedback as
shown in figure 13, In this circuit C1 isolates
the tilt network from the DO voliage on the
emitter while pot R is the tilt control and L}
sets the response and R2 sefs the range.

A very similar approach utilizes a trimmer
capacior {fypically 8-30 pF) in the emitter
circut to vary the amount of emitter degenera-
tion at the lower frequency range. As this
capagitor is increased in capacity (or size), its
reactance at lower freguencies s reduced,
thereby creating more and more degeneration
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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 toimmer {C2 in figure [3) in-
creases in value is resistance at lower fre-
quencies decreases and the tow end tlts up.

Finally there is the shunt method of ti,
found in figure 16, Inductor L1 retasds the
passage of high frequencies while the lower
frequencies are shunted to ground through
RI.

Bricfly-Cross Modulation

In addition to Hat gain, and tit control,
cross modulation is an important design con-
sideration for a line extender. Cross modula-
tion occurs when two of more signals are
passed through any nop-lacar device. A
transistor 18 a non-linear device, {t can be
controfled (but not eliminated} by proper ¢ir-
cuit design: and the line extender design en-
gineer wants to control il $0 the point where #
does not degrade TV picture {carriers} passed
through the amplifier.

O alf of the various circuits discussed here
o Tar, a circoit with both voltage and current
feedback has the best cross modualation
characterislics,

The main criteria affecting cross-mod is the
biastng condition of the transistor. Normally
you want a fairly high Vee (collector — emit-
ler voltage). Amd, to s degree. as the collector
current rises, or the emitler resistors are re-
duced in size, the cross-mod is decreased.

Foualization

Because of the wide spectrum frequency
response range of the typical solid state am-
phifier, and the inherent loss profiie of coaxial
cables, the CATV equipmesnt designer has to
compensate for a great deal of tilt in his am-
plifier. Keep in mind that the basic transistor
has 6 db fess gain every Ume the operational
frequency is doubled: and, that coaxial cable
losses tend 1o have about the same problems;
Le, cable losses approximately dowble every
time the frequency is doubled,

To compensate for the transistor, various
circuit designs already discussed are em-
ploved,

To compensate for the cable characteris-
tics, two basic schools of engineering have
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developed,

The first one says that you should build a
bastcally far amplifier. And then you should
insert a passive frequency selective pad at the
input of the amplifier 1o insure that the
amplificr input seex a fat signaf.

T,
14
Rz 1 p3
P NN A OuUT
71
Fileurg 17 L1

A simplified description of this form of
eqgualization is shown i figure 17, This is a
bridged-T egualizer where R2 und R3 set the
impedance white C passes the high frequen-
cies on o the output of the pad and RVLY
shunt the lower frequencies to ground, The
advantage to this type of equalization is grea-
ter system Hexibility (plug in pad) and case of
amplifier alignment. The disadvantage is a
much higher low band noise figure, assoclated
with the shunting of the low band energy to
ground.

EMITTER
PEAKING
_{ CAPACITOR

The second school of thought distributes
the egualization process throughout the vari-
ous stages of the amplifier. This is done by
using greater amounts of feedback and raising
the high end response with peaking capacitors
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{see figure 18}, This method has the advantage
of maintaining a better low end noise figure
andd fewer overall amplifier stages thecanse of
high end peaking each stage).

It has the disadvanlage of tsking this op-
tional abignment or adiustment procedure out
of the hands of the ficld instatler on the pole.
and # i considerably barder to align for the
bench tech.

Penier Supplivs

The most conmpnen power supply circuit
used in line extenders is the simple series reg-
ulator, The theory behind this is that the fran-
sistor will show on #s emiter & voltage that is
0.7 volts lower than the voltage on the base,
while curreat is being drawa through the col-
lector. The base voltage is kept constant by
zener diode DI {in figure 193 while the net-
work made up of Ry and R2 act a5 voltage
dropping resistors. In the AC mode, the tran-
sistor is an cmitter-follower, and the AC for
ripple} outpat will be reflective mainly of the
amount of ripple on the transistor base. Thisis
cured by adding additional filtering in the form
of RE, R2Z and (1.

oUTPUTY

Trouble Shooting

Froable shooting a line extender involves
isolating the area of the problem, and then
further isclating the component which & caus-
ing difficulty. Full trouble shooting proce-
dures for line extenders in general and specific
models in particular will be the subject of fater
articles here in CAT).
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Refer first to your unit schematic and the
voltages shown for the various transistors. If
voltages are off more than 10% from the pub-
lished specs, and you are sure of your voltage
measuring test equipment, the transistor
should be changed out.

Tallk...
“Blue-Chip”’

Signal Handling

CAP. WITH Y4 LEADS

180pf DISC CERAMIC
[ON BOTH SIDES —

CONNECT PROBE FOR SWEEP

System 1o sweee <— i@ PICK. UP.
DETECTOR :
with Z,lsm \_ <——GROUND LUG TO

CIRCUIT BOARD
GROUND.

CONNECTOR

TOCoM

. . . and, try your luck at winning

FREE
PRIZES!

NCTA Booth 136

Fisure 20

At the same time, you can and should con-
struct a simple probe (see figure 20) and trace
the signal through the unit starting at the input.
Refer to this article for an explanation of what
you should find at various RF points in the
system.

By providing a sweep input to the defective
amplifier, at the proper sweep voltage level
recommended by the line extender manufac-
turer, you can use the probe shown in con-
junction with a detector and scope display to
trace the RF circuit out and check response
stage by stage. ,

Always make sure to ground the probe
(ground lug to circuit board ground) before
probing. Keep in mind the function of the var-
ious feedback and equalizing networks; don’t
expect flat responses throughout the am-
plifier!

Taking a properly functioning line extender
and the probe can be quite an educational
experience and a hedge on future problems.
Simply go through the unit stage by stage from

NEW from LRC

Integral Stainless Steel Mandrel
Entry Connectors

LRC introduces
the new EMI

Proven seals and clamping
mechanism
Large uniform contact area

cable connector

for RFI Integrity.

Supported with
over two years
field experience
and 12 months
RFI tests.

Easy installation
Positive stop

6262 Aluminum for
Corrosion Resistance

In stock for Polyethylene,
Polystyrene & Fused Disk
Cables

Conductive O Rings
available

lkc ELECTRONICS, INC.

901 SOUTH AVE., HORSEHEADS, N.Y.14845 PHONE 607-739-3844
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the input to the output and make sketches of
the response curves you see. This will be use-
ful reference information later on should a
defective unit require trouble shooting.

Once the problem area is found, check the
voltages against the schematic and what is
discussed here. A visual check of the sus-
pected area will usually show up a defective
resistor, scorched place on the circuit board,
or a blown capacitor.

CATJ for



Maintenance

B-T MCS SERIES
TUBE STRIP AMPS

One of the most utilized head end
signal processing units in the earlier days
of CATV and MATYV was the Blonder
Tongue model MCS (single channel) strip
amplifier.

For its appearance on the
CATV/MATY scene in the early 1950’s,
through its end of production in 1966,
something like 30,000 units were pro-
duced and installed in off-the-air receiv-
ing systems.

Up through sometime in 1964, all of the
units produced were in the MCS- (a), (b)
or(c) serigs. Subtle changes between the
units included tube change outs for
newer, better tubes, changes in tuning
techniques and other features that came
about as technology improved.

Just before the end of the MCS-era in
CATV/MATYV strip head ends, a last
version available in a package came out;
the MCS-D and MCS-E strips. These
strips, operated in series (diagram one),
with a variable (step) attenuator between
the E and D strips, had the unique feature
of allowing the user to adjust his AGC
window to the receiving conditions pres-
ent at his off-the-air location.

il

STEP
ATTENUATOR

A study by CATA this fall indicated
many, many of these units still in service,
however. Thus we have chosen the time
honored MCS series strips for our
maintenance service feature for this issue
of CATIJ.

Design Shortcomings

Virtually every unit of any type ever
produced has a few idiosyncrasies about
it. The MCS strip is no exception.

Tubes are basically high impedance
devices. Consequently when high output
levels (+60 dbmv or more) are employed,
radiation becomes a very real problem. A
stock single MCS strip with no outboard
after-burner amplifier (such as a BT Hot
Shot) had 45-50 db of gain from input port
to output port. When two units were
placed in direct series and the output of
one used to feed the input of the second,
the package gain became 90-100 db gain.
Of course very few operators had the guts
to run two in direct series; some form of
pad was usually placed between the two
units to keep the first from driving the
second into sync clipping.

The MCS strips employed tube shields
to cut down on direct tube-plate

«/\/T\/\—

H HH

MCS-(E) é)
INPUT __ 50 OUTPUT
® AGC o
POINT

oyr MCS-(D) ©
>0
Q AGC O
POINT
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radiation; and users gquickly learned that

tube shiclds had to be in place or a feed-

back loop developed,

None-the-less. with the tube era came
many operators whe lavored high level
distribution starting out at the head ¢nd
with outputs in the 6804 ranges. right up fo
the point where they started to clip syne.
Servicing MCS Units

Most MCS series units stifl in service
require sething more complex than re-
tubing at decent intervals, Most MCS
users still use regular series tubes (6CBS,
608, etc.) aithough five star and other
premium quality (PO} tubes are still
available, The difference in PQ series
tubes and regular off-the-shelf tubes is
one of longevityand seemingly investing
in PO series tubes, which last longer with
less detertoration, would be an intelligent
thing to do.

However, as Blonder Tongue's Sam
Stone told CATS, The tube manufac-
turers have really let quality slip in recent
years, because of the emphasis on solid
stafe devices. Because so few new
eyuipment designs utilize tubes anymore,
those companies stil manutucturing
tuhes are not as quality conscious or
competitive as they were ten or fifteen
years ago.” This has resulted, says
Stone, i~ 20% of the tubes that we buy in
large quantities. for repair and mainte-
sance service, not being even useable.”

Consequently, the fellow who goes
ito the local electronics distributor to
buy some spare HUB6's can o longer
expect to simply plug-in the replacement
and have his MCS strip fly Hke it did
when it came from the factory. Hnothing
else. anvone changing out tubes ina 53l
in service MCS strip can cxpect fo have
¢ pe-abign the wnit with a sweep and de-
tector. And we will show you how here.
In The Shop

We took in two MCS-C strips into the
£ ATI shop: both were on channel 7 and
hoth were of the [963-64 vinlage.

One unit was fresh from operating ser-
vice, and it had been re-tubed several
times. Another unit was a spare, haviag
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been pressed into service only foraday or
two at a time since 1964, while the other
unit was heing re-tubed and checked out,
The number two unit still had the original
tubes in #; but total operating time was
probabiy under 300 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
MHz and down lower around 53-34
MHz,

The MCS-€ has a single outside user
adiustment {photo 2). This slug funed coil
form is adiscent to the output 80239
connector. We connected s -+ 10 dbmv
input sigaal on channel 2 to the input,
rotated the gain up full and cranked on the
stbug tuned coll until we had peaked the
video carrier ouiput level on the
FEMISLM.

Fhen we re-connected the sweep and
photo A-2 s whal we saw, aresponse that
ran fhat from 53 (¢ 57 MHz bul began to
fall off rapidly at 60 MHz. The second
upnit had the same results,

Aj v
L
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Maoral? Unless you are very lucky,
cranking on the only external user ad-
mustment will probably raise the video

carrier output level, but # will also roll off

the gain on the color and sural end of the
channel in the process. Mark one up for
sweeping the wnit,

Before we got into tube replacement
and re-alighment, we spraved some sol-
vent (W1-401 into the gain control and
AGC window puots: the gain contro! pot
in particular was dirty and did sot act
linear anymore.

The unit that had seen considerable
service tand numerous tube changes) was
approached in this manner;

We took out each of the four fubes, one
at a time, and replaced with a new pre-
tesled tube. We adiusted the exteraal stug
tuned form adjustment for best response,
photographed the response curve, and
then replaced the original tube and went
on 1o the nexd tube repeating the process.
We wanted {0 see what chaaging out a
single tube at a time would do. when the
tube changer only tweeked on the slug
tuned coil form for readjustment, When
we had done this with each of the four
tubes, we pulled out the fubes and re-
tubed with new, tested units, and went to
work internally re-aligning the strip.

On the old but seldom used unit, we left
the original tubes in place, and went in-
side and worked on alignment alonc totry
to get performance back up to something
acceptable, We will follow this through
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step by step here. Sweep input level is
& dbymv gain control s set for maximum
gain; ago set at factory mark.
6108 First

The 6DUJE was swapped first, Photo
A-3 was the result. The fattest response
curve we could manage had the aural end
popped up; overall gain was 2.75 dh
greater than with the original tube in
place.

6l W6 Nexs

Gain with the 6EW6 swapped (61238
back to original) popped up 4.5 db; how-
ever the response curve went 10 pot
(photo A-4}. Peaking with the FSM/SLM
only. on the visual carrier frequency, re-
sufted m the tited double peaked re-
sponse shown in photo A-S,

AY 5
N V! Ad

60 B6 Noxt

Gainwithanew 6CB6came up | db(all
other tubes original). See photo A-6.

Peaking the cxternally available siug
tuned form resulied in the response
shown i photo A-7 {aural is down 6 db
from visual),
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6AMEA Lust

CGain wilh & new 6AMEA was up-
changed {phote A-B). This stage is
primarily the AGC function for the strip,
and gain normally would not change with
& change out.

{4 Cuase Sorens

There are 14 hex head metal screws
that hold the sidesbottom cover plate in
position. All of these have to be in place,
and tight, {o keep radiation down.

Taking the sidefbottom off has a small
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effect on alignment; the gain changes
slightly, but the response curve re-
shapes. The way itre-shapes s a function
of the alignment of the various stage and
inter-stage coils, $o no accurate descrip-
tion can be given of the cover-on cover-
off responses.

Taned circuits {i.e. those that deter-
mine bandpass and response) consist of
capacitance and inductance. Capacitance
can be fixed (e, ceramic discyor variable
(Le. piston capacitor, mica trimmer. air
variahle).

Inductance can be fixed {form wound
coil form. etc.). or variable (air wound
coil form with variable fength and furn o
turp spacing.

Blonder Tongue has long been a userof
variable inductances and something the
design trade calls glowmicks. A gimmick is
usually nothing more than a piece of wire,
which the alignment person can move
around to vary coupling {inductive or
capacitive}, This is sort of a sneaky way
to tune a circait, but it s inexpensive and
usually stable intemperature extremes. it
is hard to cafibrare for tuning purposes,
however, because vou can'f tell someone
how to move a hunk of wire aroond very
exactiy, the doer sort of has to fearn on
his own,

This is part of the alignment learning-
curve process required with the MOS-C
leurning how 1o move air wound coils or
wire gimmicks about untit the desired re-
sponse curve takes form on the sweep
display screen.

For our purposes we have created our
own partial schematic of those portions of
the MCS-C strip which you can work
with to perfect the alignment sweep
curve.

Refer to diagram one, This shows the
tube base diagrams for the four tubes in
the unit, and the CATI numbered indug-
fors {some are air wound form coils and
others are form coils). We bave also taken
the hiberty of leaving out any components
or signal paths not related to the basic
amplification portion of the MCS-C,
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Qur goal s 1o turn out a unit that has
48-54 db of voltage gain, wide open, with
flatness to +/— 0.25 ¢b within the range
55.0 10 60.0 MHz.

When we have properiy tuned L
through 1.6, adjustment of L7 will simply
rotate the in-channel $ilt around the
center of the desired passband, or 57.5
Mz, That is, when L1 through 1.6 have
been properly adiusted. adjustment of 1.7
will allow us to flatien out the passband
over 3.0 MHz {35.0 {0 68.0 MMz in this
casel), orf, ilt # with the center {87.5
M Hz) stable and move either 38-60 MHz
up or down or 35-37 MHz up or down.

Start off with ¢ dbmyv into the uni.
Fhe output has a pair of ocutputs for
“iooping through™. One of the two out-
put chassis mounting connectors must be
terminated with a 75 ohm resistor. The
second output drives your sweep detec-
tor, Markers at 54 and 600 MHz, or every
MHz, or al 35.25 and 59.75 MHz are
mmportant so you know where you are
within the design channel (chaane! 2 ex-
ampes given).

L1, B2, Ldand 1.5 are the most respos-
sive inductors in the package, in addition
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to L7, B3 and L6 have margina affects,

Typically, the following will happen:

{1) Pushing the turns of L1 closer to-
gether, o the form, increases gainon the
mid 1o low end. Spreading the turns apart
increases the gain on the high end,

(23 L2 ¢air wound coil) — must be
re-shaped t0 change the bandpass re-
sponse, Lifting up in the center {i.e.
grasping center of cofl with plastic ol
and §ift up, forming an upside down letter
“WUUY causes gain to increase on the high
end of the channel; pushing down lowers
the high end gain.

{31 L4 (form wound coil) is adjusted by
varying the turn 1o turn spacing and by
moving the codt furns as a group along the
form. For example, pushing the coils asa
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group down, towards pin 5 on the 6EWE,
peaks the low end of the channel; pushing
towards the tie point end of the coll mount
peaks the high end.

(4) LS (form wound cotl) mounts be-
tween two tie points on a terminal strip,
Pushing the coil along the form, towards
either extreme {end}y 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 full channel,

(5} L6 (on pin 6 of the 6AMEBA) is a
vertically mounted form wound coil, sus-
pended on the top end by a tie point,

H the channel response is too wide (e,
cxtending bevond 35-68 MHzy, push 1,2
or 3 Lurns of the coil down off of the form
towards the 6lh pin of the tube socket,

The correct bandpass response for the
units worked-over {a channe) 7 uait) i
shown in photo A-9. The package gain
warks out to 48-54 db with 0 dhmv input;
34,5 10 60.5 MHz, +/- (.25 db.

Please note that the purpese of ¢his ar-
ticle is to acguaint anyone with an

T MCS-C on their hands and in need of

service with a few basic facts:

{1y Changing ouf tubes will surely
change the bandpass response, perhaps
causing added gain but aiso probably
peaking the response curve someplace in
or outside of the desired bandwidlh.

{1 Torquing on L7 {the only user ac-
cessible adiustment without [iting the
cover) will only improve the bandpass
response i all of the other coil adjust-
ments (L1-1.6) are properly tuned; and
probably never will adeguately compen-

CATV SYSTEMS

GEORGE MILNER

4951 Titan Way, Denver, Colorado 80239 (303} 373-4596

Atthough “Mini-Proof 1" explains the use of sweep generators,
scopes and spectrum analyzers, your proof CAN be accomplished with the
same test equipment which was used for

You wili do your 1974 Proof of Performance quicker, easier and
more thoroughly by using these time proven procedures and forms.

) All “Mini-Proefs” are interpreted and completed by Geo. Milner. All
information goes into a concise report which follows the instructions of
the Federal Cemmunications Commission’s Rules.

Any technician, new or old timer, will better understand his cable
system after working with George on this basic, down to earth method,

There are some LABOR SAVING tricks whieh cannot be taken ad-
vantage of uniess you get an early start. Order your “Mini-Proot 1" today,
s0 that we will have all summer {0 work on it.

ONLY 3100. PER SYSTEM

“Mini-Proof {".

TECHNICAL SERVICE

MICROWAVE SYSTEMS
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Gﬁﬁ GAMS

QUTPUTS

Stamp Out Postage Waste
On Customenr Bills...
Before It Stamps You Out!

LAt 704 2 throw you can't afford L)

EXAMPLE:
BILLE PER
Cust/ {R

__ POST"A% ToTAL
A 127 x $.10 =$1.20
B { X 0 = 10
SAVINGS PER CuSTOMER = &T.T0

B-Cougan Bitty £-A0 (har Tyoes of Billing

Muttiphy the number of vour customers
by the hettam Bne figuse o determine toial
perstage savings with coupon beoks. That
SAVITIOS CAT ADRERAr N YOUT COmpany s bottom
tne as additional prafit, Think abogr that!
And, rememiber: one book of 12-manthiy
COUPONS Mmeans one b, one postage chargs
for & customer for 2 whale vear; cuts postage
costs Dy as much as 82%,
Sendt today for catalog soniEning prices
arstt ordering snformation.

H: spﬂ:m“ﬁs EB CoudnrsporT, Pu. 6815
; x  Phone: {314; 274 8060

COUPON BtLEING SPECIALISTS

sate for a tube change out.

Tuning L7 with an FSM/SLM will only
result in & peaked response at the point
within the passbhand where you have the
FSM/SEM tuned {i.e. video carrier or
audio carrier),

3y Tuning of L1-1.6 (as marked in this
article} will produce the desired bandpass
vou are after, but there is considerable
jockeying back and forth required to get
the right mixture. This should never be
attempted with an FSM/SLM only,
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JERRY CONN & ASSOCIATES
NATIONAL REPRESENTATIVES OF
PELTA — BENCO — CASCADE
FO THE CATV & MATV INDUSTRIFS

hz PA. Call Codlect
{7!?) 2038258

o Natienwide Wats
{800} 233-0948

550 Cleveland Avenue
Chambershurg, Pa. 17201

FOR SALE

Completdy new, wniversal spare signat pro-
cessor, OGne unit provides a srandby spave
for any on channd signal processor, Ourpat
$8dbmv, Adj, chamnel rejection 55db, noise
figure 6db, AGC 40 db, Gatn 704D standhy
carrier, Available for converted channels al
50 $3L.00 complete, $25.00 extra for ench
converted channel,

CALL OR WRITE

RICHEY DEVELOPMENT

7242 W, Reno, Re, §

Oklzhoma City, Oklahoma 73108

(4051 787-5086
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New, compact time-weather unit from
the originutors of the time-weather
format. Compact (14 inches high 1 28
inches wide x 23 inches deep) and fow
cost {$1595.00%) . this s the per
feer smallsvstem package,

Time, temperature, bBarometnic pres-
sure, wind veloory, wind direction
and four (41) card display spots with a
Sony AVC-1404 (2:1 mrerlace) came
era, Unit fearures uvmdirectional clogk-
wise-scanning sequence and v designed
for long rerm, 24 hour per day usage
ard o minimum of  mameenance,
------ Deluxe model with Texas Electron-
fes instruments available 21 additional
COst,

Weather Scan

Loop 132=Throckmorton Hwy.

Olney, Texas 76374

Phone 817-564-5688
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Economical New
eather-Scanlll

Vedltages

Typical voltages for the various tube
socket pins, He points and AGC and gain
control pots are given in the tables.

Power supply filtering problems are
usually caused by excessive heat (re-
member £his is tube equipment); expeti-
enced users tell C AT that the can type
capacitor (100 MFE at 200 volts and 80
MDD at 200 volts) usually goes first, fol-
towed by one or both of the paper elec-
teolytics (45 MFD at 175 volts), A hum
bar in the picture (bad filtering) can usy-
ally be traced to the can type capacilor,

Voltages - Table OGne

PS8 (%) Gein Max  Gain Min

Pin i +440 vde +62 vide
P2 - T8 vde - 75 vde
Pin 3 - T8 vde - 73 vdc
Pin 4 filament

Pin § filament

Pin & +82 vde + 130 wide
Pin 7 + .50 vido + .85 vide
{* or 6ESE, 6922}

Gl W6 Gain Max  Gain Min
Pin | F0.35 vde +0.55 vde
Pin 2 +1 2% vide +550 vde
Pin 3 filament

Pin 4 filagnent

Pin 5 + 123 wide + 145 vde
Pin 6 + 125 vk + 145 vide
Pin7 ao DO voliage

HCBG Gain Max  Gain Min
Pin | - 146 v — 140 vde
Pin2 - 140 vde — 140 vde
Pin 3 filament

Pin 4 filament

Pin 5 a0 do voltage

Pin 6 no de voliage

Pin7 - vde -~ 146 vde
6.4 ME!

64 MEA Gain Max  Gain Min
Pin i +40 vde +63 vde
Pin 2 VTVM measurcment
Pin 3 4120 vde + 145 wde
Pin 4 filament

Pin 3 filament

Pin & +120 vd¢ + 145 wde
Pin 7 +45 vde +73 vide
Pin & VTVM measurement
Pin @ VIVM measurement

CATIJ for



Not very loag ago the Cable Tolevision Burean
wits divided into branches, moch as other boreaus
hud done in years past

To insiders the division along branch tines was 2
healthy sign that the Cable Burean seaff was stabit-
lzing and rhar the emphasis was about o swing
from podicy making to policy implementation on a
day to day and week to week basis

OF course pelicy making i not over: a number
of dmportant matters std] remain to be resobved,
Ar some point itowas pecessary for the Cable
Burcau to add skilled personned to tholr smafl who
would dedicate thelr working days to puiding the
regmdatees (the CATV sysiems) through the appli-
ctle sections of Pare 70,

ne of these new branches is ealfod the Special
Reftef and Enforcement Branch, 1t s herded by a
personabic young attorney named FTony Cavender,
System opertiors in Arkansas, Okbahomm, Missis
sippi, Texas, and bowisiana mes with him i June

of hst vear during the FBrse three Snwdl Syseem
Operator/Cable Burean Moectings, hoeld in Licde
Rouvk, fackson and Austin

Fhe Speciab Reliel wnd Eaforeoment Branch
(SRER) has 2 very spodial setivity aren for all sys
term opoerators, ooe that bas gone virteally uonotis

wid by the industey (o dute, That area of interestis
sigral carriage exclwsivity and nen-duplication pro-
rection. Whide not always seid in the sune Droatd,
they po lund bo hand with one another,

HBasieully, the Rules provide {76,913 that s
wfforded,
starces, Uprotection” agabmit the encroschiment of

ony shail be umder certain circunye
same petwork, simme release thne pavalol progran-
nitng from other seations which o CATY system
ANl vy,

Fhe rules also provide (F0,1531) thar CATV
systems operating within the top 50 markees shall
provide symdicated program (. sorenciwark fured
exclusiviey under cortain clrcumstances,

tods the enforcement of program exclusiviey
witich causes CATV systes o provide ron-dup-
lication protection; and, &5 Muny system operaions
are asare, H v non-duphication protection wivich
pives systems of all sizes one of the mose difficuly
public relation problems faced on o day to Jay
Eraesis,

At the preseat time, CATV systems serving
fewer than 500 subscribers are excropt from the
requirement that they provide non-duplication

May, 1974

protection, Scemingly, then, systemis of fewer than
S04 subseribers would have fow matrers o discuss
with the SREB. Thiv is not slrogether true,

While s good portion of the dme and efforg
of the SREBR is spent on working out problems
exalusivity, there is also vime available for conflices
betweers CATV system operators amd tolovision
Droadeasters in the matter of mandatery carviage.

Mandatory carringe mcans that @ CATV system
i locnted within the predicred Grade B contour of
a edevision smtion, and beeaose of this physical
circwmstsnce, the CATY systanm must (by Q0
Ruded carry the signal of the station. At the same
thne, a CATY system st alse earry ehe signal of
wnny stnzion which s significantly viewed in the
county i owhich the CATY svstem i located
(76.534), Yhar s whore a conflict aften arises, Vory
often the terrain (fopography) in an srea climin
ares diveet viewing fon or off the cable) of signaks
which are supposed to be phicing 2 Grade 8 {or
evenn Urrde A contour over the community. o a
stenation Hie s, the nice round Greade B contour
drawn by the PV stition’s caginecrs goes over o
vomnky or arca where people cannot view the sig-
mal, 1F 4 town locared in this reglon has a CATY
sysbemy, amd the CATY systom s alse wable w
pick up the sigoal of the ¥V station in gquestion
then usuully the CATY sysrem must go someplice
elke 1o find a suion of the same network as the
ungvailable signal so that system viewers have g
full chotee of afl three nerworks, This asually frks
the station with the mve round Grade 3 contour,
But s cowverage,

Acconding to the rules, a PV station has the
right o reguest cagpiage by 0 CATV sysrem, 1§ the
CATY syseemn bs located within the Grade A or B
conttours, Avcording to the Rules, the CATV svs
rem st comply and earey the station.

suppose the CATY systam trudy cennort pick up
the signal of the TV station, Then what?

As things now stand, the TV station can file a
complant with the Cable Burcau, In filing such a
vomplaint, the TV seation Invariably maintaing
that Jt iy placing a good sigreal (or vseable sipnal)
aver the CATV community {or head end), Based
upon this allegarion, along with the fact that the
CATY systemn i not careving the station, the Cable
Burean potifies the CATY system of the TV st
tion cemplaing and allows the CATV systom 340
duys 1o respond, Often in the response the CATY

55



system sets out it own facts inclading its conten
tion that the TV station is not viewable, Grade B
(0T AY COMLOUr O noL.

Fhen the Cable Burean altows the TV statdon
20 additional days to file a reply to the CATV sys
cemy's Tiling,

At that point the entire matter goes before the
Cable Burean personnel where it is studied. Based
upon what the Bureaus sees in the original cone
plaint, the CATV system reply and the TV station
response, then the Cable Buresu can send the en
tre matter up e the {ull Commission with 2
recommendation that io do one of four things:

{1y the CATY swvsrem should comply with the

TV station’s regriest,

(2 the TV station has no case and the reauest
for compliance against the CATY system should be
dropped,

{3} vhe faces sround the sltuntion saggesr 3 wark
ver i the rules,

{4} the facts surrounding the case are not clear-
cut wnd u Bearing should be scheduled By the full
Contmission,

OFf course the seven Commissioners are not
Bound Dby the Cable Bureau recommendations;
they can dooas the Gable Burean reconmends, o,
they eans strilie oot o their own and do something
entirely different,

From the time the initial complaint s filed by
the TV soavion untl the mater s sent fo the Tol
Commission, it is asow handied by My Cavender
aned his group, the SKRER,

Those who know Tony Cavender believe him o
b fair minded, invelligent nen with more thana
passing food for the problems of the small system
operator,. Tony remembers his June 1973 wip
theough the South and Southwese and his visit toa
CATY system in Mississippt while on his tour of
duty. e remombers o example afrer oxample
browght to Bis attention while on that frip which
indicated rhat all roo often @ CATY gpstem was
being forced (o climinate the prograns of NBU
affilizte “A” In favor of NBU affifiate "RB7 simply
Precause sesne engineer many vears ago had drawn
a cirvle areund a TV grapsmitting towey and proe
claimed Yeverything inside of that eirele is ours”,

Fhe SREB office has recently taken steps to
help speed the decision process in eases of carviage

complisnee, and o make things a Hetle caster on
the CATY syscem operator cajled upon to defend
his eliodce of TV stations he s carrying {or wishes
tor),

Cavender notes one of the sticky points is the
gquestion of “Is there a signal there?” The TV star
tion ipvariably say “yes”, The CATV g
variably savs either "a0™, or Yyes, but it s of very

reny -
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ponr quality”,

The TV station backs up its contention that 2
signal s there with » starement from is engineer
andfor a eonsulting engineer. The CATV system
can either try o counter the TV station cdaim with
a stmement of its engineer, or the CATV svstem
cart hire its own consuhtant,

Because most CATY systems feel they must

present the strongest argument possible to counter-
act the TV station “faces”, this often means an ex-
pensive consuitant for the CATY svstem. As Ca-
vender notes, Cthis sl leaves SHEDR and the Come
mission in the dark because we now have one cons
subtant saying ves and one consultant sayingno.”

S0 Cavender has begun a series of mectings with
personnel from the Commission's Field Engineer-
ing Bureau (FHEB), the people who man offices
frenmy coast o coast performing inspections of
brosdeast facilities and who one day will also be
inspecting CATY facilities,

The plan is to set up 2 program wherehy SREB
cant call on the FEB 10 make the measuremonts so
will have the information we re-
quire to send our recommendaton 1o the ful
Commission,

With every grear plan there s s boust one flaw,
tn this case it s method of measnrement, The

that we, 10 turn,

CATY dndostry uses one method; the television
Lroadeasters favor another mcthod, Stil others are
favored by dissident engineers in both groups,

One of the side benefits of rhis program s that
when it goes into effect, the smaller systems, whe
todday often feel viedmized by the tolevision broad:
casters Decause they canpot afford the services of a
consuiting eagincer o make their reply moeasure-
ments, will be able to count on the serviees of the
FEEB,

Cavender admits to being “not much of an en-
ginecerimng mind” and, for an attorney saddled with
having to referece feuds between two different en
gneering technologics, he ks looking forward teo
heing able to lean on FEB to give him the expertise
fie feels the Cable Bureau {and the Commission)
mast have to reach fair decisions in matters such
as these,

Cavender notes, “the 1972 Rales probably
commuUmTies By situations
where, if the rales are adhered 1o stricly and withe
out waivers, people are going to he deprived of the
best quality television thar CATV is capable of de-
fvering, We want to focos on these situations and
clear them up s0 thar the full poteathdd of CATV
can he realized”

NEED SREB ASSISTANCE? You can resch

the Special Retief and Enforcement branch

at {202) 632-9703.

phiced  hundreds of

CAT) for



superWarranty

We have encugh failb in our products, We think this is the way everybody
ouwr paeopla and our cusiomers fo pat i in should do business. Somedaey maybe
writing, Mot just a warranty, but & writien everyone willh Meanwhile, isnt B nice to
parformance gusrantee, The only one in know that somebody thinks enough of their
the industry. When you buy the Super- product to put it i writing?
Gonrnector, the SuperWarranty We alao say this: You can pay a iof more
i comes with it for no additional charge. for your connectors, You can't buy a
We tell you what you can expect and better connaoiorn
guarantes that vou'lb get i, Cambridge. The SuperConnector.

' Cambridge
Products

G Foley St, Sommervilie, Mags 02166, 06171 B66-3343
Atlaniy, Ga. » Sim Valtey Catif = Yoronte, Canada
in Ewropa. #4-G [itata » Cigtarns [hiativa, daby

A subiichary of Cambrifge Sarew Comparry, 8 M0 Company.



YOU GET WHAT YOU PAY

With Dotphin's DT-B500 here’s what you pay for:

1. Cagrmium plating for high corrosion resstance
s sibver impregnated sioone gasketing for
virtulally perfect weather prooting and excep-
sional FLE L prolection,

2. Versatitily, 1can be used for both asrel ang
undarground instatlations, ard 35 smat
encagh to firinto a four mch pedestal

3. Superior circubing. We'l be happy 1o senid you
agel of specs and some comparative lesling

sorenas and die cagy UFD fittings for adds
tional moisluve prociing and a continuous
alecirics! grosnd,

Andg here's what you get:

Decreased mainienance costs, simphified
misstlations, elimination of multiple parts
stecking, and most important, imgroved service
10 your subsoribers,

For the bast connections in cable television.
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