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Don’t worry.

strength at any frequency from 50
to 550 MHz. At any range from 9 to
100 feet. And what it finds, it remem-
bers, so you've got foolproof recall
to simplify your documentation.

With the FCC's Compliance
Regulations, the way you seek, find
and document cable leakage will
be under careful scrutiny. It's going
to take more technician time. It's

'going to take more administrative
timie. So, to play by the new rules,
i’s going to cost you. But if you
don't play by them and get caught,
it will really cost you.

Welcome to that comfortable spot
between a rock and a hard place.

But wait, compliance is simply a
function of locating, documenting
and repairing leaks. And locating
and documenting leaks is simply
a functior: of the right equipment.

Presenting the new Wavetek
Cable Leakage Instrument (CLI)
Series.

The new CLM-1000: Amazing.

If you had one instrument to buy
to solve your leakage problems,
this would be it. It measures field

=

The end of calculated risks.

With just the push of a button,

the CLM-1000 takes precise meas-
urements. The dipole antenna
receives signals as far as 30 meters
and as weak as 20 uV/m. All you do
is approximate and input the dis-
tance between the antenna and the
leak. The system automatically con-
verts the measurement to a 3-meter
distance. No number crunching
with conversion tables or formulas.
No question about accuracy. All
the information you need is dis-

played in an easy to read two-line
LCD display, including analog level
bar. Nine instrument stored setups
simplify even the most complicated
situations.

As easy as
rolling off a log.
The CLM-1000
contains a com-
plete logging
system. At the
touch ofa
button you

can store all

the measure-
ment data, leak location, date and
time of measurement. Then you
can print it out on site, or save it
for downloading to your office PC.

The CLM-1000 memory
bank automatically
provides a detailed
log —just for the record.

CLM-1000 digital readout takes guesswork and interpretation out of settings and readings.




It's easy. And so is retrieval, which
cuts data tracking time to a mini-
mum. So you can say goodbye to
recording errors.

Forthe record, the CLM-1000
is the most precise, versatile field
strength meter you can buy.

When second best will do.

For instances when you don’t

need all the sensitivity, memory
and documentation capabilities of
the CLM-1000, Wavetek has two
new very trustworthy hand held CLI
receivers. The CLR-1 and CLR-4.
Both almost operate themselves
and are virtually goof-proof.

CLR-1: One track mind.

Designed for easy, near-field use,
the CLR-1 can detect and verify
leaks at a subscriber installation
oran amp. It tunes into one cable
channel and gives you a precise
reading. Locator tone pitch and

LED readout verify leakage level.
No knobs, no needles. And no
signal generator is required.

All at a price that makes the CLR-1
impossible to do without.

The CLR-4: When there’s more
going on.

The CLR-4 covers the CATV spec-

trum, scanning four different
channels simultaneously, or one
atatime. It can tune channels
2,3, D, and R as well as others.
An exclusive Wavetek lock-out
feature prevents inter-
ference from strong com-
peting signals. LED’s and
locator tone pin-
point the leak
source, quickly
and precisely.
And all this tech-
nology is yours
for aremarkably
low price.

CLR-1 (right} and
CLR-4 give you two
very affordable and
goof-proof ways tc
locate leaks.

Compliance
made easy.

3 Although

% compliance is
mandated by
law, in the long
run, everyone
will benefit
from it. And it
doesn’t have
to be difficult.
It's really just a matter of applying
the right equipment. With Wavetek’s
new line of CLI's, you've got the
right equipment.

Make it easy on yourself. Call
Wavetek at 1-800-622-5515 for
more information and the name
of your nearest rep. In Indiana call
317-788-5965. Then, don’t worry.
Be happy.

Let the CLM-1000 do
the walking, since it
can detect and meus-
ure feaks up to 100
feet away.
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Why CLIDE for CLI?

CLIDE's installation process is a breeze. Color prompts ask you a few

quick questions about your computer. Answer the prompts, re-boot your

machine, and you're done! CLIDE runs on any IBM PC/XT/AT or

(éorl?%ofible with 640K RAM, DOS 2.1 or higher, and a hard and floppy
isk drive.

Easy to operate.

CLIDE provides an easy method of monitoring RF signal leakage levels. It
is completely menu-driven, with on-line help available at the touch of a
key. All leakage data and subsequent leak repair data is stored and
printed to form your FCC leakage report log. A wide variety of reports
provide you with the information you need to show the FCC. Data entry is
quick... data output is quick... because we know you're busy!

Easy on the budget.

CLIDE is designed for low-cost, ground-based inspection rather than
costly aerial flyovers. Also, three price structures are available to match
your budget: CLIDE alone, CLIDE with the PSION remote data collector,
or the COMPLETE CLIDE KIT, which includes CLIDE, PSION, and a handy
RANGE FINDER, which tells you in a glimpse how far you are from the
pole or leak source.

Control Leakage Index Data Easily

By July of 1990,
we want you to feel as relaxed
as CLIDE looks. Buy CLIDE
now. Don't settle for less.

TELECOMMUNICATION PRODUCTS CORP.
1331 S. 7th Street, Chambersburg, PA 17201
(717) 267-3939
HAVE YOU SEEN US LATELY?
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Teamwork: quickest road to compliance

Even though the CATV trade shows and conventions have been dominated
lately by technical discussions relating to HDTV and fiber optics, the issue of
cable system leakage is finally beginning to heat up. Although the industry has
essentially had four years to gear up to meet the July 1, 1990 deadline, for
many operators, the problem is just now getting the attention it deserves.

The purpose of this Signal Leakage Handbook is to provide you, the operator,
with as much practical and applications information as possible. In this
supplement you’ll find information
about detection hardware, computer
software programs, when to do a flyover,
how to compute CLI and how to start a
leakage detection and repair program.

After you've read the articles, you’ll
realize that implementing a signal
leakage program isn’t really a techni-
cal issue, it’s an operational matter.
But because it deals with the cable
system’s outside plant, the engineering
department will be deemed responsible
for making sure the FCC is happy with
your system.

There are probably two ways opera-
tors could approach the implementa-
tion of a leakage program: the engi-
neering department could grouse about
not having enough time or money to
do the job right; or top management at
the system level could huddle and
determine the best way to make sure
they’re in compliance.

Bear in mind leakage problems won’t get just the engineer in hot water with
the FCC. Systems not complying will pay with their pocketbook or, in extreme
cases, by turning certain channels off (which would have serious implications
well beyond the engineering department). Systems must realize the best way
to get into and remain in compliance is through teamwork: compliance with the
leakage rules should become one of a system’s highest priorities.

Systems that don’t now monitor for leakage are in for a few surprises.
Remember, once a leakage program is implemented, it becomes part of the
operation of a system. The CLI rules won’t expire—they’re intended to be on the
books forever. So it’s time to take the entire matter seriously because you can
bet the FCC and the FAA are going to.

If you haven't already, take the time now to meet with the other members of
your management team and determine how you’re going to meet the compliance
deadline. Then go out and see if your plan works. But start now, because if you
wait until the last minute, you'll probably be among the first systems to be
visi your local FCC inspector. By then, it’s much too late.
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Perhaps our most
important contribution
to CATV powering
1S restoring meaning to
the word reliability.

In the past fifteen years we’ve made some  Ironically, many of the standby systems were

very significant contributions to the CATV notoriously unreliable. They gave the entire

‘ industry. We’ve developed the most efficient  industry a black eye.

‘ standby power concepts. We’ve developed We’ve worked very hard to design and
the powering technology that delivers the build products that keep working under the
cable signal with un- most demanding en-
precedented reliability. vironmental condi-
In fact, every major tions. The fact that

we’re continuing to
grow at an increasing
pace while others have
faded or disappeared
shows that our con-

standby power innova-
tion has come from
Alpha, including com-
plete status monitor-
ing, automatic perfor-

ALPHA 3000

mance monitoring, LTI T ) - cern for quality is
uninterrupted power = e right. And when our
output, and more. _ = fe ) customers tell us
But what makes us : '@i we’ve restored con-
proudest is to hear L= fidence in standby
people in the industry power systems, that’s
say we’ve brought the payoff.
respectability to the standby power business. Alpha Technologies. We’re here to back
Standby power systems were introduced you up.

to make CATV signal delivery more reliable.

ook

ALPNAI ITECNNOLOGIES

3767 Alpha Way. Bellingham, WA 98226-8302
TELEPHONE. 206-647-2360 FAX 206-671-4936

5700 Swley St.. Burnaby. B C V5J 565
TELEPHONE 604-430-1476 FAX 604-430-8908
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PART 76

Part 76: FCC Rules
and Regulations

76.301 Copies of rules

The operator of a cable television
system shall have a current copy of
Part 76, and is expected to be familiar
with the rules governing cable televi-
sion systems. Copies of the Commis-
sion’s rules may be obtained from the
Superintendent of Documents, Govern-
ment Printing Office, Washington, D.C.
20402, at nominal cost.

76.605 Technical standards

(a) The following requirements ap-
ply to the performance of a cable
television system as measured at any
subscriber terminal with a matched
termination, and to each of the Class I
cable television channels in the system:

(1) The frequency boundaries of
cable television channels delivered to
subscriber terminals shall conform to
those set forth in 73.603(a) of this
chapter: Provided, however, That on
special application including an ade-
quate showing of public interest, other
channel arrangements may be ap-
proved.

(2) If no frequency converter is
supplied to the subscriber the visual
carrier frequency shall be maintained
1.25 MHz+25kHz above the lower
frequency boundary of the cable televi-
sion channel. If a frequency converter
is supplied to the subscriber by the
cable television system, the following
requirement shall be applied at the
interface between the converter and
the subscriber’s terminal equipment:
when the visual carrier at the output
of the converter has been tuned to a
frequency 1.25 MHz above the lower
frequency boundary of a cable televi-
sion channel with the converter stabi-
lized at an ambient temperature be-
tween 20°C and 25°C, the frequency of
the visual carrier shall not vary more
than +250 kHz for a period of at least
three hours, during which period the
ambient temperature may vary *5°C
about the initial ambient temperature.

Note: A relaxed frequency tolerance
will be permitted when both of the

Reprinted from the Code of Federal
Regulation, Title 47.

following conditions are met: (a) The
signal is received by means of a
television broadcast translator station,
and (b) the cable television system
carries signals on neither an upper nor
a lower channel adjacent in frequency
to the channel on which the translator
signal is carried. In such cases, the
visual carrier frequency shall be main-
tained 1.25 MHz +(25 + T) kHz above
the lower frequency boundary of the
cable television channel, where T is the
frequency tolerance in kHz allowed the
television broadcast translator station
pursuant to 74.761 of this chapter.

(3) The aural center frequency of the
aural carrier must be 4.5 MHz+5 kHz
above the frequency of the visual
carrier.

(4) The visual signal level, across a
terminating impedance which correctly
matches the internal impedance of the
cable system as viewed from the sub-
scriber terminals, shall be not less than
the following appropriate value:

Internal impedance: Visual signal level:
75 ohms. 1 millivolt.
300 ohms. 2 millivolts.

(At other impedance values, the mini-

mum visual signal level shall be
0.0133Z millivolts, where Z is the

appropriate impedance value.)

(5) The visual signal level on each
channel shall not vary more than 12
decibels within any 24-hour period,
and shall be maintained within:

(i) 3 decibels of the visual signal
level of any visual carrier within 6
MHz nominal frequency separation,
and

(ii) 12 decibels of the visual signal
level on any other channel, and

(ili) A maximum level such that
signal degradation due to overload in
the subscriber’s receiver does not occur.

(6) The peak-to-peak variation in
visual signal level caused by undesired
low frequency disturbances (hum or
repetitive transients) generated within
the system, or by inadequate low
frequency response, shall not exceed 5
percent of the visual signal level.

(7) The amplitude characteristic shall
be within a range of +2 decibels from
0.75 MHz to 5.0 MHz above the lower

boundary frequency of the cable televi-
sion channel, referenced to the average
of the highest and lowest amplitudes
within these frequency boundries.

(8) The ratio of visual signal level to
system noise, and of visual signal level
to any undesired co-channel television
signal operating on proper offset as-
signment, shall not be less than 36
decibels. This requirement is applica-
ble to:

(i) Each signal which is delivered by
a cable television system to subscribers
within the predicted Grade B contour
for that signal, or

(ii) Each signal which is first picked
up within its predicted Grade B con-
tour, or

(iii) Each signal that is first received
by the cable television system by direct
video feed from a TV broadcast station
or a low power TV station.

(9) The ratio of visual signal level to
the rms amplitude of any coherent
disturbances such as intermodulation
products or discrete-frequency interfer-
ing signals not operating on proper
offset assignments shall not be less
than 46 decibels.

(10) The terminal isolation provided
each subscriber shall be not less than
18 decibels, but in any event, shall be
sufficient to prevent reflections caused
by open-circuited or short-circuited sub-
scriber terminals from producing vis-
ible picture impairments at any other
subscriber terminal.

(11) As an exception to the general
provision requiring measurements to
be made at subscriber terminals, and
without regard to the class of cable
television channel involved, radiation
from a cable television system shall be
measured in accordance with proce-
dures outlined in 76.609(h), and shall
be limited as follows:

(b) Cable television systems distrib-
uting signals by using multiple cable
techniques or specialized receiving de-
vices, and which, because of their basic
design, cannot comply with one or more
of the technical standards set forth in
paragraph (a) of this section, may be
permitted to operate provided that an
adequate showing is made which estab-
lishes that the public interest is bene-
fited. In such instances the Commis-
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For CATV, SMATV, broadcast or business felevision, the
FSR-1100 is the most reliable, flexible, high performance
commercial satellite receiver available for the money.

Whether you're operating on the Ku or C band, Sony’s FSR-1100
receiver provides the superior video and audio reception viewers
expect. The FSR-1100’s unique adjustable detector bandwidth allows
quality reception even under adverse signal conditions. And its
advanced operating features make it easy to use.

When you choose the FSR-1100 you're choosing Sony quality Sony’s
unsurpassed experience and commitment to excellence in pro-
fessional broadcast and industrial video equipment coupled with
Midwest's outstanding support and service make @ winning
combination that can't be beat. Get the picture? You will ii you take
your signal from Sony.

For more information about the Sony FSR-1100, call one of our sales
representatives today.

SON Y is a trademark of Sony. )
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PART 76

bands 108 MHz to 137 MHz and 225
MHz to 400 MHz for any purpose. For
grandfathered systems, refer to 76.618
and 76.619.

Note 1: See the provisions of 76.616
for cable operation near certain aero-
nautical and marine emergency radio
frequencies.

Note 2: Until January 1, 1990, the
band 136 MHz to 137 MHz is allocated
as an alternative allocation to the
space operation, meteorological-
satellite service and the space research
service on a primary basis. After Janu-
ary 1, 1990, the space service will
become secondary to aeronautical mo-
bile service radio. Until January 1,
1990, the band 136 MHz to 137 MHz is

signal leakage performance criteria:
(1) prior to carriage of signals in the
aeronautical radio bands and at least
once each calendar year, with no more
than 12 months between successive
tests thereafter, based on a sampling
of at least 75 percent of the cable
strand, and including any portion of
the cable system which are known to
have or can reasonably be expected to
have less leakage integrity than the
average of the system, the cable opera-
tor demonstrates compliance with a
cumulative signal leakage index by
showing either that (i) 10 log I3y, is
equal to or less than -7 or (ii) 10 log I
is equal to or less than 64, using one of
the following formula:

sion may prescribe special technical
requirements to ensure that subscrib-
ers to such systems are provided with
a good quality of service.

Note 1: The requirements of
76.605(a)1) through 76.605(a)(10) do
not apply directly to cable systems.
These rule sections or less stringent
versions of them may be used as
standards by state or lecal regulatory
authorities. No technical parameter in
excess of the above rule sections may
be required.

Note 2: The requirements of this
section shall not apply to devices
subject to the provisions of 15.601
through 15.626.

76.610 Operation in the frequency
bands 108 MHz to 137 MHz and 225
MHz to 400 MHz—Scope of application

The provisions of 76.611 (effective
July 1, 1990), 76.612, 76.613, 76.614
and 76.615 are applicable to all cable
television systems transmitting carri-
ers or other signal components carried
at an average power level equal to or
greater than 104 watts across a 25 kHz
bandwidth in any 160 microsecond
period, at any point in the cable
distribution system in the frequency

excluded from the rule sections regard-
ing protection of aeronautical frequen-
cies.

[50 FR 29399, July 19, 1985]

76.611 Cable television basic signal
leakage performance criteria.

(a) No cable television system shall
commence or provide service in the
frequency bands 108 MHz to 137 MHz
and 225 MHz to 400 MHz unless such
systems is in compliance with one of
the following cable television basic

r; is the distance (in meters) between

e is the fraction of the system ca-

-$Y

i=1

no_2
N E Ej
3000 ~ B R2

i=1

where:

R? =12 . (3000)2

the leakage source and the center of
the cable television system;

- 4 v
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FIBER OPTICS.

developed the Total Systems Architecture™
approach to provide you with the tools
toadvance your delivery system and protect
your investment.

The ultimate in signal quality, with built in optical isolator and RF
switch. Capability for up to four laser transmitters and three receivers.
It’s compatible with all coax systems. You can depend on

Scientific- Atlanta’s design experience and support.



PART 76

blelength actually examined for leak-
age sources and is equal to the strand
miles of plant tested divided by the
total strand miles in the plant;

R; is the slant height distance (in
meters) from leakage source i to a
point 3000 meters above the center
of the cable television system;

E; is the electric field strength in
microvolts per meter (WV/m) meas-
ured pursuant to 76.609(h) 3 me-
ters from the leak i; and

n is the number of leaks found of field
strength equal to or greater than 50
uV/m pursuant to Section 76.609(h).
The sum is carried over all leaks i

detected in the cable examined; or
(2) prior to carriage of signals in the

aeronautical radio bands and at least
once each calendar year, with no more
than 12 months between successive
tests thereafter, the cable operator
demonstrates by measurement in the
airspace that at no point does the field
strength generated by the cable system
exceed 10 microvolts per meter (uWV/m)

RMS at an altitude of 450 meters above

the average of the cable system. The

» measurement system (including the

receiving antenna) shall be calibrated

against a known field of 10 wV/m RMS
produced by a well .characterized an-

tenna consisting of orthogonal rea-
sonant dipoles, both parallel to and one
quarter wavelength above the ground
plane of a diameter of two meters or
more at ground level. The dipoles shall
have centers collocated and be excited
90 degrees apart. The half-power band-
width of the detector shall be 25 kHz.
If an aeronautical receiver is used for
this purpose it shall meet the standards
of the Radio Technical Commission for
Aeronautics (RCTA) for aeronautical
communications receivers. The aircraft
antenna shall be horizontally polar-
ized. Calibration shall be made in the
community unit or, if more than one,
in any of the community units of the
physical system within a reasonable
time period to performing the measure-
ments. If data is recorded digitally the
90th percentile level of points recorded
over the cable system shall not exceed
10 pV/m RMS; if analog recordings is
used the peak values of the curves,
when smoothed according to good engi-
neering practices, shall not exceed 10
wVm RMS.

(b) In paragraphs (a)(1) and (a)(2) of
this section the unmodulated test sig-
nal used on the cable plant shall: (1)
Be within the VHF aeronautical band
108 MHz to 137 MHz or any other

frequency in which the results can be
correlated to the VHF aeronautical
band and (2) have an average power
level equal to the average power level
of the strongest cable television carrier
on the system.

(c) In paragraph (a)(1) and (2) of this
section, if a modulated test signal is
used, the test signal and detector
technique must, when considered to-
gether, yield the same result as though
an unmodulated test signal were used
in conjunction with a detection tech-
nique which would yield the RMS
value of said unmodulated carrier.-

(d) If a sampling of at least 75
percent of the cable strand (and includ-
ing any portions of the cable system
which are known to have or can
reasonably be expected to have less
leakage integrity than the average of
the system) as described in paragraph
(a)(1) cannot be obtained by the cable
operator or is otherwise not reasonably
feasible, the cable operator shall per-
form the airspace measurements de-
scribed in paragraph (a)(2).

(e) Prior to providing service to any
subscriber on a new section of cable
plant, the operator shall show com-
pliance with either: (1) The basic signal
leakage criteria in accordance with
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PART 76

paragraph (a)(1) or (a)(2) or this section
for the entire plant in operation or (2)
a showing shall be made indicating
that no individual leak in the new
section of the plant exceeds 20 nV/m
at 3 meters in accordance with 76.609
of the Rules.

() Notwithstanding paragraph (a)
of this section, a cable operator shall
be permitted to oeprate on any fre-
quency which is offset pursuant to
76.612 in the frequency band 108
MHz to 137 MHz for the purpose of
demonstrating compliance with the
cable television basic signal leakage
performance criteria,

76.612 Cable television frequency
separation standards

All cable television systems which
operate in the frequency bands 108
MHz to 137 MHz and 225 MHz to 400
MHz shall comply with the following
frequency separation standards:

(a) In the aeronautical radiocommu-
nication bands 118 MHz to 137 MHz,
225 MHz to 328.6 MHz and 335.4 MHz
to 400 MHz, the frequency of all carrier
signals or signal components carried
at an average power level equal to or
greater than 104 watts in a 25 kHz

bandwidth in any 160 microsecond
period must operate at frequencies
offset from certain frequencies which
may be used by aeronautical radio
services operated by Commission licen-
sees or by the United States Govern-
ment or its Agencies. The aeronautical
frequencies from which offsets must be
maintained are those frequencies which
are within one of the aeronautical
bands defined in this subparagraph,
and when expressed in MHz and di-
vided by 0.025 yield an integer. The
offset must meet one of the following
two criteria:

(1) All such cable carriers or signal
components shall be offset by 12.5 kHz
with a frequency tolerance of +1 Hz
(Harmonically Related Carrier (HRC)
comb generators only).

(b) In the aeronautical radionaviga-
tion bands 108 MHz to 118 MHz and
328.6 MHz to 335.4 MHz, the frequency
of all carrier signals or signal compo-
nents carrier at an average power level
equal to or greater than 10-4 watts in a
25 kHz bandwidth in any 160 microsec-
ond period shall be offset by 25 kHz
with a tolerance of *5 kHz. The
aeronautical radionavigation frequen-
cies from which offsets must be main-
tained are defined as follows:

(1) Within the aeronautical band 108
MHz to 118 MHz when expressed in
MHz and divided by 0.025 yield an
even integer.

(2) Within the band 328.6 MHz to
335.4 MHz, the radionavigation glide
path channels are listed in Section
87.501 of the Rules.

Note: The HRC system, as described
above, will meet this requirement in
the 328.6 MHz to 335.4 MHz naviga-
tion glide path band. Those Incremen-
tally Related Carriers (IRC) systems,
with comb generator reference frequen-
cies set at certain odd multiples equal
to or greater than 3 times the 0.0125
MHz aeronautical communicatins band
offset, e.g. (6n + 1.250 + 0.0375) MHz,
may also meet the 25 kHz offset
requirement in the navigation glide
path band.

[50 FR 29400, July 19, 1985]

76.613 Interference from a cable
television system

(a) Harmful interference is any emis-
sion, radiation or induction which en-
dangers the functioning of a radionavi-
gation service or of other safety serv-
ices or seriously degrades, obstructs or
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repeatedly interrupts a radiocommuni-
cation service operating in accordance
with this chapter.

(b) The operator of a cable television
system that causes harmful interfer-
ence shall promptly take appropriate
measures to eliminate the harmful
interference.

(¢c) If harmful interference to radio
communications involving the safety
of life and protection of property cannot
be promptly eliminated by the applica-
tion of suitable techniques, operation
of the offending cable television system
or appropriate elements thereof shall
immediately be suspended upon notifi-
cation by the Engineer in Charge (EIC)
of the Commission’s local field office,
and shall not be resumed until the
interference has been eliminated to the
satisfaction of the EIC. When author-
ized by the EIC, short test operations
may be made during the period of
suspended operation to check the effi-
cacy of remedial measures.

(d) The cable television system op-
erator may be required by the EIC to
prepare and submit a report regarding
the cause(s) of the interference, correc-
tive measures planned or taken, and
the efficacy of the remedial measures.

(Secs. 1, (302); (82 Stat. 290); 47
U.S.C. 151, 302)
[42 FR 41296, Aug. 16, 1977]

76.614 Cable television system
regular monitoring

Cable television operators transmit-
ting carriers in the frequency bands
108 MHz to 137 MHz and 225 MHz to
400 MHz shall provide for a program
of regular monitoring for signal leak-
age by substantially covering the plant
every three months. The incorporation
of this monitoring program into the
daily activities of existing service per-
sonnel in the discharge of their normal
duties will generally cover all portions
of the system and will therefore meet
this requirement. Monitoring equip-
ment and procedures utilized by a cable
operator shall be adequate to detect a
leakage source which produces a field
strength in these bands of 20 uV/m or
greater at a distance of 3 meters.
During regular monitoring, any leak-
age source which produces a field
strength of 20 pV/m or greater at a
distance of 3 meters in the aeronautical
radio frequency bands shall be noted
and such leakage sources shall be
repaired within a reasonable period of

time. The operator shall maintain a log
showing the date and location of each
leakage source identified, the date on
which the leakage was repaired, and
the probable cause of the leakage. The
log shall be kept on file for a period of
two (2) years and shall be made
available to authorized representatives
of the Commission upon request.

(50 FR 29400; July 19, 1985]
76.615 Notification requirements

All cable television operators shall
comply with each of the following
notification requirements:

(a) The operator of the cable system
shall notify the Commission annually
of all signals carried in the aeronauti-
cal radio frequency bands, noting the
type of information carried by the
signal (television picture, aural, pilot
carrier, or system control, etc.) The
timely filing of FCC Form 325, Sched-
ule 2, will meet this requirement.

(b) The operator of a cable system
shall notify the Commission before
transmitting any carrier or other sig-
nal component with an average power
level across a 25 kHz bandwidth in any
160 microsecond time period equal to
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or greater than 104 watts at any point
in the cable distribution system on any
new frequency or frequencies in the
aeronautical radio frequency bands.
Such notification shall include:

(1) Legal name and local address of
the cable television operator;

(2) The names and FCC identifiers
(e.g. CA0001) of the system communi-
ties affected;

(3) The names and telephone num-
bers of local system officials who are
responsible for compliance with
76.610, 76.611 (effective dJuly 1,
1990), and 76.612 through 76.616 of the
Rules;

(4) Carrier and subcarrier frequen-
cies and tolerance, types of modulation
and the maximum average power lev-
els of all carriers and subcarriers
occurring at any location in the cable
distribution system.

(5) The geographical coordinates of
a point near the center of the cable
system, together with the distance (in
kilometers) from the designated point
to the most remote point of the cable
plant, existing or planned, which de-
fines a circle enclosing the entire cable
plant;

(6) description of the routine moni-
toring procedure to be used; and

(7) For cable operators subject to
76.611 (effective July 1, 1990), the
cumulative signal leakage index de-
rived under 76.61(a)(1) (effective July
1, 1990) or the results of airspace
measurements derived under
76.611(a)(2) (effective July 1, 1990),
including a description of the method
by which compliance with basic signal

method of calibrating the measure-
ment equipment. Thisinformation shall
be provided to the Commission prior to
July 1, 1990 and each calendar year
thereafter.

[50 FR 29400, July 19, 1985]

76.616 Operation near certain
aeronautical and marine emergency
radio frequencies

The transmission of carriers or other
signal components capable of deliver-
ing peak power levels equal to or
greater than 10 watts at any point in
a cable television system is prohibited
within 100 kHz of the frequency 121.5
MHz, and is prohibited within 50 kHz
of the two frequencies 156.8 MHz and
243.0 MHz.

[50 FR 29401, July 19, 1985]

leakage criteria is achieved and the |

76.618 Grandfathering

Cable television systems are permit-
ted to use aeronautical frequencies
which were requested or granted for
use by November 30, 1984, under
Section 76.619 of the Rules until July
1, 1990.

[50 FR 29401, July 19, 1985]

76.619 Grandfathered Operation in
the frequency bands 108 MHz to 136
MHz and 225 MHz to 400 MHz

All cable television systems operat-
ing in a grandfathered status under
76.618 of the Rules and transmitting
carriers or other signal components
capable of delivering peak power equal
to or greater than 106 watts at any
point in the cable system in the fre-
quency bands 108 MHz to 136 MHz and
225 MHz to 400 MHz for any purpose
are subject to the following require-
ments:

(a) The operator of the cable system
shall notify the Commission annually
of all signals carried in these bands,
noting the type of information carried
by the signal (television, aural, or pilot
carrier and system control, etc.). The
timely filing of FCC Form 325, Sched-
ule 2, will meet this requirement.

(b) The operator of the cable system
shall notify the Commission of the
proposed extension of the system ra-
dius in these bands. Notification shall
include carrier and subcarrier frequen-
cies, types of modulation, the previ-
ously notified geographical coordinates,
the new system radius and the maxi-
mum peak power occurring at any
location in the cable distribution sys-
tem. No system shall extend its radius
in these bands without prior Commis-
sion authorization.

(c) The operator of the cable system
shall maintain at its local office a
current listing of all signals carried in
these bands, noting carrier and subcar-
rier frequencies, types of modulation,
and maximum peak power which oc-
curs at any location within the cable
distribution system.

(d) The operator of the system shall
provide for regular monitoring of the
cable system for signal leakage cover-
ing all portions of the cable system at
least once each calendar year. Monitor-
ing equipment and procedures shall be
adequate to detect leakage sources
which produce field strengths in these
bands of 20 microvolts per meter at a
distance of 3 meters. The operator shall
maintain a log showing the date and

location of each leakage source identi-
fied, the date on which the leakage was
eliminated, and the probable cause of
the leakage. The log shall be kept on
file for a period of two (2) years, and
shall be made to authorized representa-
tives of the Commission on request.

(e) All carrier signals or signal
components capable of delivering peak
power equal to or greater than 105
watts must be operated at frequencies
offset from aeronautical radio services
operated by Commission licensees or
by the United States Government or its
agencies within 111 km (60 nautical
miles) of any portion of the cable
system as given in paragraph (f) of this
section. (The limit of 111 km may be
increased by the Commission in cases
of “extended service volumes” as de-
fined by the Federal Aviation Admini-
stration or other federal government
agency for low altitude radio naviga-
tion or communication services.) If an
operator of a cable system is notified
by the Commission that a change in
operation of an aeronautical radio
service will place the cable system in
conflict with any of the offset criteria,
the cable system operator is responsi-
ble for eliminating such conflict within
30 days of notification.

() A minimum frequency offset be-
tween the nominal carrier frequency
of an aeronautical radio service quali-
fying under paragraph (d) of this
Section and the nominal frequency of
any cable system carrier or signal
component capable of delivering peak
power equal to or greater than 105
watts shall be maintained or exceeded
at all times. The minimum frequency
offsets are as follows:

Minimum
Frequencies frequency
offsets
108-118 MHz . . . . .. (50 + T) kHz.
328.6-3354 MHz . . . .
108-136 MHz . . . . ..
225-3286 MHz . . . . . (100 + T) kHz.

335.4-400 MHz . . . ..

In this table, T is the absolute value
of the frequency tolerance of the cable
television signal. The actual frequency
tolerance will depend on the equipment
and operating procedures of the cable
system, but in no case shall the fre-
quency tolerance T exceed =25 kHz in
the bands 108 MHz to 136 MHz and 225
MHz to 400 MHz.

[50 FR 29401, July 19, 1985] =
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Aeronautical band access:
the new regulations

mission began reviewing the access

requirements for cable usage of
channels in the aeronautical band in
the mid-1970s by the issuance of docket
21006. The final Rules were adopted
in 1985 and will fully come into effect
July 1, 1990. Up until that time, cable
operators will be able to operate under
the previous Rules, which continue to
be grandfathered until July 1, 1990.
They cannot add new channels under
the old Rules but must comply with the
new regulations if they wish to add any
channels in the aeronautical band. The
regulations regarding use of the aero-
nautical bands begin in section 76-610
of the Code of Federal Regulations,
Title 47, Telecommunications, Part 76,
Cable Television Service.

It must be pointed out that the new
regulations for aeronautical band us-
age do not in any way change the signal
leakage requirements that a cable
system must meet. This requirement,
in 76.605 (a) (11), specifies that the
radiation limit for cable systems is as
follows: up to and including 54 MHz,
15 microvolts per meter, measured at
100 feet; over 54 MHz up to and
including 216 MHz, 20 microvolts per
meter, measured at a distance of 10
feet. Any signals over 216 MHz have a
leakage limit of 15 microvolts per
meter measured at 100 feet from the
leakage source.

Cable system operators are required
to maintain their systems within these
very tight leakage limits in order to
insure they do not cause interference
to other users of the spectrum. It must
be remembered that cable systems are
allowed access to bands outside normal
TV transmission on the assumption
that they will not leak and, therefore,
will not interfere with authorized users
of those other bands.

Section 76.609 (h), specifies the meas-
urement procedures to determine
whether a system is in compliance.

The Federal Communications Com-

Section 76.610

Section 76.610 is the beginning of

By Brian James, director of
engineering, NCTA

the regulations regarding operation in
the frequency bands 108 MHz to 137
MHz and 225 MHz to 400 MHz. These
two bands constitute the aeronautical
bands. The aeronautical band section
of the Rules are applicable to all cable
television systems with carriers having
signal components operating at an
average power level equal to or greater
than 10-4 watts (38.75 dBmV) across a
25 kHz bandwidth in any 160 microsec-
ond period at any point in the cable
distribution system in the aeronautical
bands.

If a cable operator is operating
carriers in these bands at these levels
then the system must comply with
these Rules by July 1, 1990. Prior to
that date the system will have had to
have been authorized under the old
Rules and the grandfathering proce-
dures will cover the operation until
July 1, 1990. The 136 MHz to 137 MHz
band is excluded until July 1, 1990,
however a cable operator should con-
sider this portion to be included in this
band for current operation and not
procrastinate on including it.

Section 76.611

Section 76.611 covers the basic sig-
nal leakage performance criteria which
applies to the aeronautical band. These
special requirements are in addition to
the general signal leakage require-
ment. They are specified to ensure that
the cable system is operating in a
manner which will not interfere with
aircraft prior to turning on signals in
the aeronautical band. Prior to July 1,
1990 or at anytime after that date but
prior to inserting a new signal in the
aeronautical band, the cable operator
must insure compliance by either a
ground-based measurement procedure
or a flyover procedure.

These procedures provide a snapshot
of the signal leakage condition of the
cable system and must be performed
once a year with no more than 12
months between tests. The ground-
based measurements require the test-
ing of at least 75 percent of the cable
strand. This must include any portions
of the cable system which are known
to have or can reasonably be expected

to have less leakage integrity than the
average of the system. The cable opera-
tor can either demonstrate compliance
with a cumulative signal leakage index
by showing either an Iy, equal to or
less than -7 or an I oo equal to or less
than 64 using procedures and formulas
set out in the regulations.

The alternative, which would nor-
mally be done by cable operators with
larger systems, is to perform a flyover
of the system. With this procedure the
system is monitored by an aircraft at a
height of 1,500 feet (450 meters) to
determine whether or not at any point
above the cable system the signal
leakage creates a field in excess of 10
microvolts per meter at the test alti-
tude. The test is performed using
carriers in the 108 MHz to 137 MHz
band or can be performed at other
frequencies if the correlation between
the measurements is shown to the FCC.

If a new section of cable plant is to
be energized, the operator must show
compliance with either the basic signal
criteria by performing a ground-based
measurement or an airspace measure-
ment. If this is not feasible, then the
operator can make a showing that
indicates that no individual leak in the
new section of plant exceeds 20 micro-
volts per meter at 3 meters. In order to
perform these tests prior to energizing
the plant a cable operator is allowed to
put a test signal on the system at an
approved offset frequency in the aero-
nautical band for the purpose of deter-
mining compliance with the regula-
tions.

Section 76.612

Section 76.612 specifies the new
offset requirements for operation in the
aeronautical band. The FCC no longer
allows a cable operator to request
authorization for a specific nominal or
offset frequency that is not in use
within the aeronautical frequencies in
the general area. These specific offset
frequencies must be changed to the new
offset frequencies as called for in sec-
tion 612, The offsets have been selected
to ensure minimal chance of interfer-
ence from cable operations by placing
any carriers from the cable plant
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INTERPRETING THE FCC RULES

midway between the carrier frequen-
cies of the communications and naviga-
tion signals. The cable signals will fall
between assigned channels in the aero-
nautical band.

The aeronautical radio communica-
tion band is 108 MHz to 137 MHz, 225
MHz to 328.6 MHz and 336.4 MHz to
400 MHz. Within these bands, commu-
nication channels are channelized on a
25 kHz spacing. In order for cable
channels to fall midway between these
channels they must be offset by 12.5
kHz from any of the communications
carriers. In addition to the offset a
frequency tolerance of +5 kHz is
allowed. Special consideration has been
made for harmonically related carrier
(HRC) systems. They are allowed to
operate in the communication bands
providing the comb generator has a
fundamental frequency of 6.0003 MHz
with a frequency tolerance of +1 Hz.

The aeronautical radio navigation
bands are 108 MHz to 118 MHz and
328.6 MHz to 335.4 MHz. These radio
navigation bands are channelized on a
50 kHz spacing. Cable signals must be
offset by 25 kHz in order to fall midway
between channels. Special review of
the final frequencies for HRC and IRC
operation must be made to insure that
the resulting frequencies from their
comb generators do, in fact, comply
with the specified process for the navi-
gation bands.

All cable operators must review
their assigned frequencies now and
with the new offsets to ensure that they
will be operating at the new offset
nominal frequency. Cable operators
cannot use offset equipment which was
designed for a frequency that falls close
but not on the nominal offset fre-
quency. For instance, if you are pres-
ently offset by 15 kHz you cannot
operate this equipment under the new
rules on the assumption that it is
within the =5 kHz tolerance. The
equipment must be designed to operate
on the assigned frequency. All equip-
ment in operation at other than the
new offsets must be removed from
service by July 1, 1990.

Section 76.613

Section 76.613 covers interference
from a cable television system. Harm-
ful interference is defined as any
emission, radiation or induction which
endangers the functioning of a radio
navigation service or other safety serv-
ices or seriously degrades, obstructs or
repeatedly interrupts a radio communi-
cation service operating in accordance

with this chapter. If a cable television
system causes harmful interference the
operator shall promptly take appropri-
ate measures to eliminate harmful
interference.

If harmful interference to a radio
communication involving safety of life
and protection of property cannot
promptly be eliminated by application
of simple techniques, operation of the
offending cable television system or
appropriate elements thereof shall im-
mediately be suspended upon notifica-
tion of the FCC engineer in charge, i.e.,
if you can’t fix it, you shut the channel
off. The channel cannot be turned back
on until the interference has been
eliminated to the satisfaction of the
FCC’s engineer in charge.

In order to determine that this
elimination has been accomplished, the
engineer in charge may allow short
test periods during which the cable
operator can test his system to ensure
that it is not leaking. The engineer in
charge, of course, can request from the
cable operator a detailed explanation
of the cause of the interference and the
corrective measures planned or taken
in the efficacy of the remedial meas-
ures.

Section 76.614

This section specifies cable system
regular monitoring. Under the old
Rules, cable systems only had to be
monitored once a year to ensure they
were not leaking. The FCC believes
this was not adequate so the new
regulations require that systems be
monitored once each quarter. The moni-
toring equipment and procedures must
be adequate to detect a leakage source
which produces a field of 20 microvolts
per meter or greater at a distance of 3
meters from the leakage source in the
mid-band aeronautical band.

Cable systems can either dedicate a
person or persons to systematically
patrol or monitor the system once each
quarter or they can install monitoring
equipment in a sufficient number of
service vehicles so that over the period
of three months, over 90 percent of the
cable plant has been monitored by a
monitoring device. Any leaks in excess
of 20 microvolts per meter must be
logged and corrected with a log main-
tained showing the date and location
of each leakage source, the date the
leak was repaired and a probable cause
of the leak.

These logs must be kept on file for a
period of two years and must be made
available to authorized representatives

of the Commission upon request. When
determining the procedures and equip-
ment for monitoring, the cable operator
must review normal plant location and
truck driving monitoring habits to
ensure that if they are trying to
monitor plant that is located in the
back yard the equipment is sensitive
enough to detect a leak that would
exceed the specification.

Section 76.615

This section specifies the notification
requirements. The notification require-
ments must be complied with prior to
the cable operator turning on signals
in the aeronautical bands as specified
in the new aeronautical band require-
ments. If a cable operator is changing
the frequency offset from a grandfath-
ered to a new aeronautical offset, the
operator must inform the FCC prior to
that change of frequency.

The cable operator must provide the
Commission with the following infor-
mation: each year the system must
notify the Commission of all signals
carried in the aeronautical radio fre-
quency bands, noting the type of infor-
mation carried by the signal (i.e.,
television, aural subcarrier, pilot car-
rier, etc.). FCC form 325, schedule 2
will meet this requirement. The cable
operator shall also notify the Commis-
sion before transmitting any carrier or
other signal component with an aver-
age power of 104 watts or greater
(38.75 dBmV) at any point in the cable
distribution system on any new fre-
quency or frequencies in the aeronauti-
cal radio frequency bands.

This notification must include: the
legal name and local address of the
cable television operator; the names
and FCC identifiers of the system
communities affected; the names and
telephone numbers of local system
officials who are responsible for compli-
ance with these sections of the rules
and the carrier and sub-carrier fre-
quencies and their tolerances; type of
modulation of maximum average power
levels of all carriers and sub-carriers
occurring in any location in the cable
distribution system; the geographical
coordinates of a point near the center
of the cable system together with the
distance in kilometers from the desig-
nated point to the most remote point
in the cable plant, existing or planned,
which defines a circle closing the entire
cable plant; a description of the routine
monitoring procedure which will be
used, including description of the moni-
toring equipment and its sensitivities;
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and after July 1, 1990 a cumulative
leakage index or airspace measure-
ment test result, including a descrip-
tion of the method by which compliance
with basic signal leakage criteria is
achieved and the method of calibrating
the measurement equipment.

This information must be provided
to the Commission prior to July 1,
1990, and each calendar year thereaf-
ter. The FCC is now reviewing the
exact details of the submissions they
desire and will indicate in the near
future what information they want and
when they would like to begin receiv-
ing that information.

Section 76.616

Section 76.616 specifies the restric-
tion regarding use of frequencies near
certain aeronautical and marine emer-
gency radio frequencies. Cable signals
cannot exceed 105 watts at any point
in the cable television system within
100 kHz of the frequency 121.5 MHz.
In addition, it cannot have signals in
excess of 10-5 watts within 50 kHz of
the two frequencies 156.8 MHz and
243.0 MHz. These are all emergency
radio frequencies used when aircraft
or marine equipment has an emer-
gency safety life situation. Cable sys-
tems must not cause interference on
these bands and are, therefore, re-
stricted to a lower maximum signal
level and are not allowed to exceed that
at any point in the cable system.

Section 76.647

Section 76.617 covers responsibility
for interference and generally states
that it is the cable operator’s responsi-
bility to ensure that devices attached
to the cable system do not leak in excess
of Part 15 of the rules. In those
instances where these devices leak in
excess of Part 15 regulations, the cable
operator is only obliged to disconnect
service to that device. Similarly for
antennas and selector switches, it is
the operator of the switch who is
responsible for ensuring that the switch
does not leak in excess of Part 15.
However, if it does the cable operator
is responsible for disconnecting service
to that switch.

Sections 76.618 and 76.619

Section 76.618 and 76.619 cover the
grandfathering provisions. These pro-
visions allow cable operators to con-
tinue to operate on authorizations they
had received prior to the conclusion of
docket 21006. These grandfathering

conditions will expire on July 1, 1990.
At that time, the cable operator must
be in complete compliance with the
new regulations. This means that fre-
quencies and offsets, carrier informa-
tion, etc. filed with the FCC, a cumula-
tive leakage index test or flyover test
successfully completed and filed with
the FCC, monitoring procedures and
equipment in place to ensure continued
compliance with the regulations and
offsetting of all carriers on the system

to the new offsetting frequencies.

If a system is not in compliance with
all these requirements then the system
does not have authorization to operate
on the new frequencies. The operator
must then stop carrying those signals
on the system effective July 1, 1990.
This can have a serious impact on
channel availability. If a 54-channel,
400 MHz system, does not comply with
the new regulations then it will, over-
night, become a 20-channel system. ®

GLI PROOF OF
SUGGESS:

SWIFFWARE

ComSonics invented
successful leakage detection
with the SNIFFER family of
detection equipment —
now you can put that
technology right into
your IBM compatible
system.

SNIFF-WARE brings you
powerful X-Y Plot, System
Gridding, leakage levels
and uV/meter, dBmV.

It's powerful,
affordable
and available!

X
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The history of signal leakage:
An unauthorized autobiogrdaphy

carried on the cable were within the

same portion of the spectrum as
commercial VHF television (54 MHz
to 72 MHz, 76 MHz to 88 MHz and 174
MHz to 216 MHz). The first motivation
by cable operators to suppress cable
leakage was to avoid giving the product
away to non-subscribers. Whatever
efforts the industry applied until the
early ’70s were driven by prevention
of non-subscribers viewing the product
and complaints of interference to over-
the-air reception by non-subscribers
within a system. When over-the-air
signals are interfered with by cable
signals, on or near the same frequency,
a beat, co-channel effect or so called bar
& ghost may occur, depending on the
conversion technique and program
source being used on the offending
channel.

When cable grew beyond 12 chan-
nels, it also grew out of the historical
spectrum for over-the-air television
transmission; with the advent of push-
pull amplifying stages which were
suitable for cable amplifier use, a major
stumbling block was removed for use
of frequencies in the heretofore unused
“midband.”

In the early days of cable, the signals

Taking over the turf

The arrangement of the original 12
channels is no historical accident. They
were chosen to minimize adverse radio
properties that were difficult or impos-
sible to manage with the hardware of
the era. The spectrum 108 MHz to 176
MHz (which is the second harmonic of
the lowband) represents a heavily popu-
lated portion of the radio spectrum.
Most aviation communications and navi-
gation, two-way radio and a very
popular radio amateur band all are
subsumed within this area.

Once the technological barrier of
second-order beats was removed, cable
moved right in and set up house. If this
seems like a harsh characterization, it
reflects equally on the author who
turned on everything he could find as
soon as the push-pull amps went up.

We were cable TV, which meant that

By Ted Hartson, vice president and
chief engineer, Post-Newsweek Cable

signal goes through the wire, right?
Radio signals go through the sky and
cable signals go through wire. So we
started parceling out the new territory
of 120 MHz to 126 MHz., let’s call it
channel A or 14 (depending on who you
were talking to). You say airplanes use
this band? That’s OK, these are cable
signals remember? And up the spec-
trum we marched, to channel E (or 18);
2-meter ham band? Channel F (or 19);
VHF FM radio band? Only when you're
in the sky, these megahertz in coax

The first motivation
by cable operators to
suppress cable
leakage was to avoid
giving the product away
to non-subscribers.

belong to us! We simply saw this as a
harmless way of offering more chan-
nels over our systems.

Storm clouds moved in

The first clouds came over the hori-
zon in the early ’70s when the IEEE
formed a committee on the topic and
asked that the Office of Telecommuni-
cations (OTP) look into any potential
hazard created by cable’s use of this
“new” spectrum. In 1972 the FCC?! felt
it was a remote possibility, but lots of
other things can also get into the
“aeronautical” spectrum and we have
no incidents of complaint. This was not
a cavalier response in that the prevail-
ing regulation, which remains in force
today, provided for incidental emission
from other sources (i.e. television re-
ceivers, etc. and FM radio stations);
millions of times more than that which
was ever permitted from a cable sys-
tem.

While the FCC essentially said if it
ain’t broke don’t fix it, they, as well as
others, invited the predecessor of the
NTIA (National Telecommunications
and Information Administration) to

determine if cable TV could impinge
on aeronautical navigation systems.
These studies reported in 19742 and
19753 said, “maybe.”

Then came Harrisburg

In 1976, as we were painting fire
plugs like little solders and thinking
of the Bicentennial, it finally hap-
pened. In April 1976 signals from a
cable system in Harrisburg, Pa. opened
the squelch of a communications re-
ceiver aboard an aircraft.

In response to this incident, the FCC
issued an interim rule? to provide for
the offset of cable signals in the
aeronautical bands from the frequen-
cies used by nearby aeronautical facili-
ties. Speaking of interim, in 1958, a
small transistorized AM-FM radio called
a Grundig Transworld Jr. was used
aboard a commercial aircraft’, result-
ing in a minor navigational malfunc-
tion. The FAA, “blind sided” by this,
conducted an investigation, and in
1961 as an interim measure, banned
personal radio receivers. This little guy
was a miniature transmitter in that it
produced 700 pV/m at 115 MHz.

Shortly after Harrisburg, the Advi-
sory Committee on Cable Signal Leak-
age was impaneled. This committee
was chartered to advise the FCC on the
issues of radio frequency interference
from cable systems. The 21 members
represented the FCC, FAA, and the
cable industry. Cable had good repre-
sentation, including Dick Shimp, Bob
Luff and Bob Dickinson.

During the same timeframe, the
FCC, through its Field Office Bureau
(FOB), set about evaluating the radia-
tion from 66 systems located across the
country. They concluded that about
one-half the leaks evaluated were less
than 100 wV/m at 10 feet and that the
incidence of leakage was about one
leak per seven miles of plant.

Table Mesa testing

The FOB purposefully examined sys-
tems of widely differing age and size
to attempt to gain the greatest under-
standing of the circumstances more
likely to be present in systems with
high amounts of signal leakage. Also
in this same approximate period, the
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The Calan 1776/1777
Sweep/Analyzer System

Unique in the industry, the Calan 1776/
1777 is the only synchronized receiver/
transmitter with a built-in spectrum analyzer
that provides a true sweep response and non-
interference to data or video.

In addition, it offers a portable, lightweight
design and the reputation of being the Most
Reliable sweep/analyzer system ever designed
for broadband test and measurement
requirements.

If you have a Broadband Network and
don’t have the Calan 1776/1777 Sweep/
Analyzer System, you can Pounce on one
by calling a Calan representative for a
demonstration in your system.
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HISTORY OF SIGNAL LEAKAGE

Office of Telecommunications conducted
the so-called “Table Mesa tests,”
wherein attempts were made to charac-
terize® the fields about a “typical”
broken cable. Elsewhere, theories
emerged suggesting that maybe cable
was a huge, tuned array and that all
of its power would in someway project
upward. (Pow, good-bye aircraft!)

The notion was called an “endfire
radiation antenna pattern” or “phase
addition.”

The work of the Advisory Committee
on cable signal leakage was finalized
in a report dated November 1, 1979.7
This work is extremely comprehensive
and should be reviewed by any serious
student of the leakage issue. In sum-
mary, the ACCSL concluded that rea-
sonably simple ground-based measure-
ments could infer the cable leakage
that one might reasonably expect in
the airspace over a cable system. Fur-
ther, that adherence to CLI limits
would provide virtually no hazard to
aeronautical communiations receivers
as they are operated in actual practice,
and that navigation receivers should
be offered greater protection through
frequency offset (emphasis added).

Benefit of the doubt

Continuing, they also reported that
of 13 systems tested, only two repre-
sented a potential hazard, both of
which were old and in poor repair. They
felt that systems built under modern
conditions with current (1979) hard-
ware, would with reasonable leakage
monitoring, not be a probable hazard
to aeronautical communications.

The committee further held that
leakage sources less than 100 uV/m at
3 meters did not “contribute signifi-
cantly” to the prospective hazard of
cable leakage. They also could not add
credence to or duplicate the issue of
“phase addition.”

Before we enter the Eighties, one
final point from the 1978 FOB report
should be relayed. In 1978, all the
animals were still in the forest, in that
little if any leakage repair, except on
a demand basis, was being performed.
The FOB found the following average
distribution of leaks:

Percentage pnV/m
51 100
24 250
17 350
12 500
4 1000
1 1500

Remember, the FOB also felt that

we had about one leak per seven miles
of system. Based on the data we see
coming across in 1989, one might infer
that many systems perform today about
like they did in 1978!

Interference and panic

In the summer of 1980, all hell broke
loose. A system in Flint, Michigan was
held to have repeatedly interfered with
aircraft in the area attempting to
communicate with a traffic control
center operating on 133.25 MHz (chan-
nel C visual). A leak was found and no
further aircraft interference was re-
ported. In a follow-up, the FCC held
however, that the frequency was not
offset as required, more leaks were
found and that the operator had failed
to take appropriate action.

It would be easy to name companies
because they are a matter of public
record and you can look them up, but
the real issue is that it could have
happened to any one of us in 1980, 1989
or next year. Any system old or new,
tight or loose has the potential of
projecting fields in the tens of thou-
sands of microvolts/meter at 10 feet.

In 1985, an unusual chap named Dr.
Strangleak® issued forth at the NCTA
convention. In these calculations the
good doctor suggested:

Consider a distribution line opera-
tion at +42 dBmV. The power at this
point may be calculated:

42
+42 dBmy = Log(20) /woo 125 Volts

2
P-€° - 125
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Assume that one-half of this power
is radiated isotropically from a leakage
source resulting in a source power of
100 microwatts.

&
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Under these conditions a leakage
field of 18,000 nV/m would be present
at 3 meters. That ain’t hay!

Out with Docket 21006

Meanwhile, back at the District,
good old docket 21006 was getting some
play. More people were getting inter-
ested in leakage and filing periods were
extended so that they might be heard.
Docket 21006 was released in October
1984 and after a successful petition for
reconsideration was released in final

form on June 21, 1985.

The most significant change brought
about during the reconsideration proc-
ess was a shift from a quarterly
monitoring program that required a
mandatory full ride-out four times a
year, to an ongoing program that could
be integrated into routine system ac-
tivities.

In Docket 21006 the Commission
said, “...Not only the danger involved
in co-channel use of aeronautical fre-
quencies, but the substantial risk pre-
sented by a major cable break in a cable
system [have caused us to be] consider-
ably less confident than we were...that
cable operators will diligently control
signal leakage....”

The game was now afoot, in that the
events of the time caused the FCC to
doubt the contention of the ACCSL
that said we could operate safely with-
out offsets. The FCC said, “we believe
the record supports strengthening, not
relaxing the present requirements....”
but, don’t stop there. It went on “[we
don’t think] that cable operators can
be relied on to maintain their systems
sufficiently free from leakage [to not
be a risk]....”

As 21006 continued to unfold, the
FCC felt that universal offsets, in that
the frequencies permitted to cable would
clear universally all aeronautical chan-
nels, were easier to manage than the
older, so called “negotiated offsets,”
where you would request, and the
Commission would permit a specific
and unique offset, based only on serv-
ices near your system.

Old versus new

How do you do that? Old aeronauti-
cal offsets were 50 kHz or 100 kHz from
the protected channels. New offsets in
the aeronautical communication spec-
trum are 12.5 kHz (navigation, 25
kHz.) The protection of all potential
channels of aeronautical use actually
resulted in many cable channels being
moved closer to the protected channel.
“Old aeronauticals” had rather re-
laxed frequency tolerance, new offsets
require a stability of 5 kilohertz. Docket
21006 also affirmed the ACCSL’s posi-
tion on forecasting fields above a
system through the use of ground-
based measurements. The final rules
called for demonstration of acceptable
leakage management by:

e Ground-based measurements, CLI
(Infinity): Limit 64.

® Ground-based measurements, CLI
(3000): Limit -7.

® Flyover: 90 percent below 10 nV/m
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HISTORY OF SIGNAL LEAKAGE

at 450 meters.

The notion of frequency separation
is not likely to go away on M Street in
Washington until we as an industry
can restore the Commission’s confi-
dence in our ability to control leakage.

The recent history is less exciting,
but not entirely without incident.

In 1986, a system using channel A
(121.250 MHz visual), carried over an
AML system drifted and leaked so that
the a visual carrier was at 121.5 MHz
(an international distress frequency)
with sufficient strength that it was
received by a special satellite intended
to monitor distress transmissions. Ca-
ble’s fascination with satellites is a
long established record, but this prob-
ably is the first (and hopefully, last)
transmission from a system to a satel-
lite!

Solving the problem

This history of leakage covers a lot
of territory. Ironically, the problems
are the same now as then. When things
get loose or broken, leakage occurs.
With modern leakage detection pro-
grams and the new awareness of full
compliance prior to July 1990, any
system that is serious about leakage
compliance can meet the requirements.

The FCC has kept the door open for
cable to offer alternative testing and
for that matter, redeem itself. What is
most important is that we maintain our
systems in such a way as to not create
a hazard to any communications and
strive to truly have cable be a “closed
system.”

As we leave the '80s, it would be a
good time to leave leakage behind. We
as an industry are under the micro:
scope as to how, and if, we can meet the
new rules. Successful compliance rests
in the hands of every operator.

The actual rules and regulations
governing signal leakage are found in
the Code of Federal Regulations, Title
47, parts 76.610 through 76.619 (which
are reprinted elsewhere in this Hand-
book). The FCC requires that every
cable operator have a current copy of
the rules. =
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The information assembled here has
been primarily derived from public
documents bearing on the issue of
signal leakage. The commentary and
modest humor is my own. Whenever a
decision is to be made regarding any
issue where Commission regulation is
involved, operators should consult their
own management or counsel as appro-
priate.

THE FCC
IS READY.

Does your system
comply with FCC
leakage regulations?
Now is the time to
find out. The simplest,
most effective, least
expensive method to
test for signal leakage
is CableTrac’s CLASS
(CATV Leakage Aerial
Survey System)
“flyover” service.

It's the least expensive
because it uses state-of-
the-art signal tracking
technology developed
by Dovetail Systems.

of your staff.

ARE YOU?

I's the most effective because it graphic-
ally identifies leakage “hot spots” going
far beyond a simple passffail report.

It's simple because you can now test in
a day what otherwise would take weeks
— without disrupting the work schedule

The CableTrac report is

ready for FCC filing and
gives you additional cred-
ibility with the regulators
through our independent
“third party” status.

CLASS service is ideal for
gaining access to the areas
hard to reach with a
ground crew. And CLASS
service is available virtually
everywhere throughout
North America.

Call CableTrac today for
additional information.
Before July 1, 1990

slips up on you.
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CableTrac, Inc.
19011 36th Ave. W. Suite A
Lynnwood, WA 98036
(206) 774-2100
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Scrutinizing CATV operators:
The FCC gets tough

As the deadline for compliance with the
cable leakage rules moves closer, the
FCC will begin to actively review cable
systems to ensure they're truly in com-
pliance. We took some "typical” ques-
tions often asked by CATYV operators to
John Wong, engineering adviser at the
Video Services Division of the FCC and
asked him to respond.

John, when will the FCC begin
accepting CLI filings?
January 1990.

Will the FCC step up its inspec-
tion program in 1990?

To insure rule compliance, of course
we will step up our inspection program.
However, this does not necessarily
mean additional on-site inspections by
FOB engineers. This step-up can come
in the form of closer paperwork scru-
tiny by the staff of the cable branch.

So cable operators have to make
sure their filings are in order. '
That’s correct.

What will those field inspectors
be looking for when they inspect a
system?

They will still continue to look for
leaks on the most suspect portion of the
cable plant—usually the oldest part of
the plant. After that, they may go to
the headend or the headquarters of the
cable system and look for monitoring,
the repair logs, and the associated
aeronautical filings. Maybe a quick
spot check on some of the monitoring
equipment to see if it works, whether
they have a dead battery or not, who
is responsible for signal leakage monitor-
ing, and any system-related filing that
is necessary to be filed with the FCC.

At the same time, the inspector is
going to sense what is happening with
the operations of the system—whether
it's in order or whether it is in a
shambles. That determines what addi-
tional time they are going to spend at
that system. That does come back in
their report. Now, we will have certain
in-house inspectors, whether they're
engineers or examiners, at headquar-
ters who would review systems for the
lack of CLI filings, questionable CLI

filings and accuracy of those CLI
reports. On-site inspections, those at
the system, will continue to become
complaint driven, with an anticipation
of an increase in requests for inspec-
tions by the in-house team to replace
some of the random inspections.

What documentation and/or re-
ports will the inspectors ask to see
from the system management?

That is fairly self explanatory if one
goes through the aeronautical rules.
Generally, we will look for the aeronau-
tical frequency notification filings—
what are the actual frequencies used
on the system? We can compare that
with the notification. From then on,
we will ask for the monitoring and
repair logs of the leaks. Again, after
that, the inspector will use his or her
common sense with regard to the
overall operations of the system. They'll
test for knowledge on monitoring now
by asking questions. Roger, you went
to that mock inspection session (held
at the Texas Cable Show), you can see
how well it may go, or how short it can
be. At that point we leave it up to
whether the inspector feels it is a nice,
clean operating system.

With regard to some of the documen-
tation (we’ll be looking for), as long as
they keep it at an easily accessible
location at the headend or at the
headquarters, it's fine by us. The
critical thing is that they are able to
produce that information in a short
period of time. It's OK even to have it
in the form of floppy disks—they can
easily print that out off the office PC,
that’s fine, too.

I see. Now, where does ultimate
CLI compliance responsibility lie?
Is it at the system level, or with the
MSO?

I believe that this compliance respon-
sibility lies at all levels of cable
operations. Remember, these rules are
considered the industry’s compromise
with the FAA. It has to go through all
levels.

How about any possible grace
period? Will that be possible, or
would any of these rules possibly

be delayed when FCC personnel
changes?

As far as I'm concerned, the five-year
delay in implementation of the rules
was the grace period. We're in the
middle of it now. With personnel
changes, anything can happen. How-
ever, I have mentioned this before, I
will personally crusade against any
additional delay in this implementa-
tion because a delay in the implementa-
tion of these rules can only hurt the
industry later on. Come five years
down the road, when we will need at
least five years worth of statistical data
on how the industry is complying with
aeronautical usage criteria, when the
FAA can split their assignments in
1995. We need that as our negotiation
tool for the future.

What are the levels of penalty
operators may have to pay if they're
found not to be in compliance?

The level of consequence will depend
upon the severity of the rule violation.
At all times, corrective actions to
eliminate the interference will always
come first. The fines will follow. We can
target any and all the channels in
aeronautical bands used by the cable
operators to ensure this compliance.

As far as the fines go, what fine
structure has been set up? What are
the levels of fines that an operator
could be forced to pay?

Fines, in general, are (issued) on a
case-by-case basis because we want to
hear out the operator who may feel
that (his system isn’t in terrible shape).
However, at this time we can levy fines
of up to $20,000 per violation—that’s
per individual leak. We still have in
Congress a proposal to significantly
increase those fines, as I mentioned
before, for certain telecommunications
industries. It could go up to $1 million,
but those have not been approved by
Congress yet.

Are those one-time fines, or are
those per-day fines?

Those are the maximum fines per
violation.

Now, when an inspector comes
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When you're ready for fiber optic
cable-in-conduit, look no further than
Integral. While Fiber Optics may be
new to the CATV industry, it's “Old
Hat” to us. We've been manufacturing
Cablecon® Fiber Optic Cable-in-
Conduit for more than 3 years now,
and it’s already in use in CATV “back-
bone” and transportation trunk line
applications.

Integral has been in business for
nearly three decades. Our involvement
in the CATV industry began in 1980
and for the last four years, we have been
considered the leader in the industry.
Our Cablecon Cable-in-Conduit
and empty duct are used in

Now from Integral... .
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A slick solution
for cable pulling!
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more CATV underground plant instal-
lations than any other polyethylene
duct. We are one of the largest com-
mercial purchasers of underground
coaxial cable in the United States.
Integral’s Cablecon Fiber Optic
Cable-in-Conduit provides the opti-
mum solution for your underground
plant installation needs. Qur tough
polyethylene duct provides unmatched
protection from the elements, rough
terrain, aggressive environments, and
people. And, Cablecon
allows easy replace-
ment of coax or
fiber optic cables
in the event

N

Reader Service Number 13

that it should become damaged and
need repair or replacement.

Integral can provide Cablecon pre-
assembled fiber optic cable in duct with
cable purchased by you or Integral. It’s
readily available on standard 2KM or
3KM reels, and can even be purchased
on reels up to 18,000'. Or, install Inte-
gral’s empty duct with pre-installed
pulling member and simplify your
tuture cable installation. Either way,
vou’ll save money, time, and tempers.

If you're ready for fiber optics,
you're ready for Integral.

CALL 1-800-527-2168 TODAY

Integral

~  §f(P Corporation
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out and finds tremendous prob-
lems, does he have the ability to
shut either channels or an entire
system down if he finds it neces-
sary?

The inspector cannot shut a system
down. However, the local engineer in
charge can if he determines that the
cable operator is interfering with the
safety of flight service.

And then, on the other hand, if
that should happen, how does an
operator go about getting that chan-
nel or channels turned back on?

Sell the system. (Laughter) No, elimi-
nate the interference problem. They
could lower the channel power levels
or prove compliance with their leakage
reparations and things like that. Show
us how well you're fixing and eliminat-
ing the problem.

Does an operator have any legal
recourse to any of these fines or to
a system or channel shutdown?

All of the FCC’s regulations provide
avenues for legal recourses. These
recourses are for the operators who feel
the rules are unfair or they feel it’s not
their fault that they’re in violation.
However, whether or not they’re suc-
cessful in their petitions is a totally
different matter.

Are operators responsible for leak-
age in MDUs and hotels and other
multi-unit buildings and structures?
What about rebuilds and newbuilds?
What about newly-acquired sys-
tems?

Sticky question. Sticky problem. Op-
erators who are serving these MDUs
and similar structures, they are respon-
sible for leakage in the internal wiring
of these MDUs. The operators can
always disconnect these MDUs if they
feel that they are the cause of their
leakage problems, especially since these
facilities are physically connected to
them. This is the best answer I have for
MDUs and MATVs and similar struc-
tures.

For rebuilds, we can deal with re-
builds on a case-by-case basis if the
operator shows diligence and they are
indeed doing everything they can to
comply with these rules. We have got
to hear about (rebuilds) first, not after
the fact.

On newbuilds, I have absolutely no
sympathy if they can’t meet signal
leakage requirements on a newbuild.
What happened?

On newly acquired systems, let the
buyer beware.

All right. That says it all right
there. Now, should systems that
serve multiple communities be
treated as one system or as multiple
systems when operators are com-
puting and filing their CLI num-
bers?

That depends on whether the system
operator elects to do an individual CLI
for each community—by CLI, I include
flyover tests, I do not want to eliminate
the option of doing either a ground-
based CLI or flyover test for each
community—or whether they elect to
do it as one large system. Regardless,
the filing of that CLI or flyover infor-
mation must include all communities
being served by that cable system. We
are working on a filing system that
will be based on the lowest denomina-
tor of each cable system which we
perceive to be individual communities
and the community codes assigned
right now.

What information needs to be
included in a CLI filing?
We are looking for minimal informa-

tion right now. This may change, by.

the way. We are looking for the basic
procedures used and the end result
information on that filing. We are also
working on a scenario where for the
first couple of years we will be asking
for certain specific filing information
as well as a copy of their frequency
offset notification. That will end after
two or three years at which point we
may just ask for a number—it can be
as simple as a number incorporated
with their Form 325, which is their
annual filing required on the cable
system registration form. We intend to
issue a public notice as that filing date
draws near as to what we want.

What frequency, in megahertz,
should be used when operators do
their CLI or flyover testing?

The rule says any frequency that’s
precisely offset and can be correlated
back to the VHF aeronautical band.
However, I recommend precisely offset
frequencies within the band—from say
108 MHz through 140 MHz. That will
be what our inspectors will be looking
at to detect leaks.

Does passing the CLI number
mean that you met the leakage
standard as well?

No. CLI is just a test on how well you
do on your monitoring. With regard to
the individual leakage standard, it is
the continuous monitoring and repara-
tion of leaks that would do that. You

must meet both standards—that is the
quarterly monitoring and annual CLI.

Which of the two CLI calcula-
tions, meaning CLI infinity or CLI
3000, should operators use?

Use the calculation that is more
advantageous to your system. Both will
meet our CLI requirement.

Is there one that maybe is more
advantageous to a large system?
Or is it difficult to say?

I believe the CLI 3000 is more
advantageous to a larger system; how-
ever, it is also more difficult to calcu-
late and more difficult to implement.
But, again, this is just an annual
snapshot, the CLI. By saying which one
is easier, you still have another portion
of the aeronautical leakage rules that
you have to comply with, which is the
monitoring. You shouldn’t have any
problem with either CLI infinity or CLI
3000 if you do your monitoring cor-
rectly.

How will the FCC inform opera-
tors that there is a problem with the
system?

That depends on the urgency of the
problem. It could be either by tele-
phone, in person or by mail.

Over what time period must the
CLI test be done?

For ground based measurements,
we will allow up to a three-month
period to perform those measurements.
This is done so as to coincide the last
quarterly monitoring function. But I
really recommend not more than a
month time frame for ground based
measurements—and that’s being con-
servative. For flyovers, I can’t see it
going beyond more than a two-week
period.

In general, do you personally feel
that cable operators are ready to
meet this July deadline? Or is there
still a lot of work yet to be done?

From what I see in terms of filings,
and what I hear from the industry, the
majority of the operators will not meet
that deadline. That’s as I see it today.
But this industry has a knack of
coming through in the final stretch on
controversial issues. In that regard, I'm
still optimistic.

OK, John, thanks very much. =

The opinions represented here are
those solely of Mr. Wong and do not
necessarily represent the views and
positions of the entire FCC.—Ed.
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earning to live, originated from the

work of the Advisory Committee on
Cable Signal Leakage. This committee
was convened by the FCC and FAA in
1978 to study the potential for interfer-
ence to aeronautical radio services by
cable signal leakage and to recommend
measures for its control.

The ACCSL, which included repre-
sentatives from the cable industry,
studied the theoretical mechanisms of
cable signal leakage and conducted a
testing program under actual condi-
tions to develop ground-based proce-
dures for prediction of signal strengths
in the airspace above a leaking cable
system. The deliberations of this com-
mittee are well reported in the Final
Report of the Advisory Committe on
Cable Signal Leakage which was pub-
lished in 1979.1 Reprints of the report
are available from the SCTE.

The CLI formulas with which we are
1

Commitiee goals

The primary goal of the committee
was to recommend regulations which
would assure protection of aeronautical
radio communication and navigation
services from interference by CATV
leakage. Much effort was expended in
the theoretical considerations and the
determination of the susceptibility of
aircraft radios to interference in terms
of signal strength, frequency, and modu-
lation. These efforts resulted in estab-
lishment of a threshold of interference
which could be used as a criterion for
evalution of cable system integrity.
The final determination was that sig-
nal intensities of 10 microvolts per
meter or less in the airspace would not
pose a threat to aeronautical radio
services regardless of frequency or
modulation format of the interfering
signal.

To apply the criterion above, the
direct method for qualifications of a
given CATV system is simply to fly an
aircraft over the cable system and
make a continuous measurement of the
leakage field strength and thereby
demonstrate that the leakage does not

By Robert V.C. Dickinson, Dovetail
Systems Corporation

exceed the threshold. However, the
committee recognized that flyover meas-
urements would not be convenient or
even appropriate in all cases and
developed a method (CLI) for prediction
of the airspace field intensity by means
of ground measurements alone. As one
might imagine this prediction is a very
complex problem involving phase, po-
larization, and other parameters which
affect the summation of energies from
multiple sources (leaks) distributed
throughout the cable system.2

Beginning the procedure

The first step to accomplish this goal
was to formulate a relationship for
summation of energies from multiple

...the committee...
developed a method
(CLI) for prediction of
the airspace field
intensity by means of
ground measurements
alone.

leaks of known magnitudes. Since the
FCC Rules already had provisions for
measurement of leaks on the ground
(Sec. 76.609), the existing practice of
using a resonant half-wave dipole at 3
meters (10 feet) from the leak, was
retained. Certain basic assumptions
were required, including definition of
the addition of these energies in a
“power” fashion.

The familiar model of combining the
outputs of two antennas receiving en-
ergy from the same source can be used
to illustrate the problems involved in
making this assumption. If the two
receiving antennas are at the same
distance from the radiating source and
oriented to maximize their reception
they will receive equal amounts of

Basics of Cumulative
Leakage Index

power. If they are located such as to
produce outputs of identical phase,
combination of these outputs will pro-
duce double the voltage of either one
and if they are combined exactly out of
phase there will be no resultant output.
The assumption of “powerwise addi-
tion” produces results somewhere “in
between” and can only be considered
as a hopeful average.

In addition, the problem of polariza-
tion differences leaves another area of
possible uncertainty. Consider two di-
poles, one transmitting a signal and
the other receiving this signal. If the
two dipoles are perpendicular to the
line connecting them and parallel,
maximum signal transfer is achieved.
If one dipole is rotated in the plane
perpendicular to the connecting line,
the signal decreases becoming zero at
90 degrees (or 270 degrees) displace-
ment which is the situation known as
“cross polarization.”

The polarization of a cable leakage
signal arriving at an observer over the
system, is not always the same. At first
glance it may appear that all radiation
from the cable system must be horizon-
tally polarized since the cable is gener-
ally horizontal. However, the cable is
bonded to the power company’s neutral,
grounded at every so many poles,
connected to drops, water pipes, power
supplies and many other conductors
which can carry electrical currents
originating from leaks.

The system is very complex and
therefore, in the general case, the
polarization of the leakage energy is
indeterminate. Even in the case where
only horizontally polarized energy is
present, a dipole below the observer
oriented with its end toward the ob-
server will present only a vertically
polarized component to the observer.2
It can be seen that polarization rela-
tions in three dimensions are very
complex and further complicate the
assumption of “powerwise addition.”

Given the various complicating fac-
tors and assuming the presence of
more, it can be seen that getting the
desired “simple” formula is easier said
than done. The major justification for
this powerwise addition assumption is
that with a large number of combining
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HOW TO COMPUTE CLI

leaks over the whole range of possible
phases, polarizations, etc. the averag-
ing effect will result in the “powerwise
addition” which was assumed. To date,

basic leakage model. The cable system
is illustrated by the area on the ground
while the location of a generalized leak
is at a radius r;, from the center of the

Aircraft
Location

Note: this is to be
in the center.

Figure 1

2
Ri=ri2+H :

Since H = 3000

2
R =r ;%3000 2

Cable System boundary

Location of Leak i

there has been no evidence that this
assumption is incorrect.

What is CLI?

The computation of the summation
of leakage signals in the airspace from
ground-based measurements has been
named the Cumulative Leakage Index.
It is “cumulative” in that it attempts
to “accumulate” the energy from all
of the leaks. It is an “index” in that
the ultimate formula does not deter-
mine the quantity of signal accumu-
lated but only a relative number which
is derived from the actual quantity in
a way that simplifies its use in actual
practice. It might be considered as a
“figure of merit.”

Referring to Figure 1, the model of
the basic calculation of the Cumulative
Leakage Index is illustrated. In the
original considerations of the subject
it was expected that the worst effects
of the combined leakage would be
encountered high above the cable sys-
tem so that an altitude “H” of 3,000
meters was chosen. It was later deter-
mined by experiment that a better
altitude for in-flight measurements
was much lower, however, the 3,000
meter altitude was retained for the

system.

It can be seen that if a leak is not
directly under the aircraft its energy
must travel a longer distance to the
aircraft and its contribution to the total
leakage will be reduced in proportion
to the distance traveled. To apply the
“powerwise addition” assumption, we
know that field strength decreases in
direct proportion to distance from the
leak and we know that power is
proportional to the voltage squared (for
instance P=EZ2R in a resistive circuit.)
From these we see that power addition
in the airspace will be proportional to

Figure 2
n _2
1 E E;
3000 = ) 2
. Ri
i=1 |

E%R? and that Ri2=H2+1r2 as seen in
the I3, formula (Figure 2.)

For those not familiar with the
Greek letter capital Sigma used in the
formula, its meaning is illustrated in
the following equation:

6

D X =X + X, + X+
l=1 X4+X5+X6

In this case all of the X terms to the
right of the equal sign are to be
summed. Since there are six terms
n=6. The notation tells us that all
values of X from the first to the sixth
are to be added.

This provides a shorthand way of
expressing the summation regardless
of the number of terms. In the I
formula the squares of all of the
leakage voltages divided by the squares
of the respective distances are added.
As you can see, this notation will apply
whether you have one or ten or hun-
dreds of leaks.

In addition to summing the terms
containing the magnitudes and dis-
tances, the factor “é?’ is added and is
defined as the fraction of the system
tested. As an illustration, if you sur-
veyed only one half of the system your
summation would give a smaller result
than if you did it all. In an effort to
compensate for this the partial result
is multiplied by the reciprocal of the
fraction tested. In the case of measur-
ing only one half of the system it is
reasonable to expect the result for the
whole systemp to be twice as high.
Therefore 1/¢= 1 + 0.5 = 2 in the
formula therefore gives the correct result.

So, here we have the calculation of
an index of the predicted field in the
airspace over the cable system at 3,000
meters altitude but it is only an index
and not a real number in microvolts
per meter since we have only consid-
ered proportionalities rather than do-
ing a rigorous computation using all
constants. The ACCSL decided not to
require the rigorous computation but
only that of the index which is simpler
and provides the desired comparative
information. To determine the proper
limit they chose to go out and measure
the values in real-life situations. They
did just that over ten cable systems in
various parts of the country. At the
same time they measured the leakage
in the same systems from the ground.

Through these measurements of
ground and air signal strengths they
were able to determine actual average
factors and establish the appropriate
index. This index is a very unwieldy
number therefore the logarithm of the
index was employed giving the famil-
iar value of 10 log I3y, equal to or less
than -7. Here you have the results of
much labor and calculation rolled up
into a simply expressed limit which

34 Signal Leakage Supplement June 1989




SIGNAL SENSITIVE

The FCC has toughened their
requirements regarding RF leakage.
To meet the revised FCC codes,
you need an RF leakage detection
system that's sensitive. LRC's

TR-1 can take equivalent readings
of 10 uV/m or less at a distance

of 100 feet. That's sensitive.

BUDGET SENSITIVE

Our TR-1 won't break your budget.
We sell the TR-1 as a package —
what you see is what you get. All
of it — at a competitive price.
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USER SENSITIVE
The TR-1 is easy to use and easy
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The TR-1 Remote Meter* — easy to
read, easy to use. With velcro strips
lo mount unit in a variety of locations
convenient to the driver.

*|s not included in basic package.

to read. The meter face highlights
both 50 uV/m for CLI reporting and
20 uV/m to indicate leaks which
need repair.

Our NEW remote meter makes it
even easier. The remote plugs right
into the TR-1 and uses the same
meter/light combination. Velcro
strips allow the driver to place the
remote meter where he wants it.
That's sensational.

WHEN SENSITIVITY IS THE
KEY— CALL AUGAT/LRC.
607-739-3844

Or write: Augat Communications
Group/LRC Electronics, PO. Box
111, Horseheads, NY 14845.

WE'RE SENSITIVE
TO YOUR NEEDS

T -\
————
—

WE RE AUGAT COMMUNICATIONS GROUP WE TIE IT ALL TOGETHER. WITH EASE
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mount charger,
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HOW TO COMPUTE CLI

Figure 3
S
i=1

10 Log |, <64

incorporates the statistical compensa-
tion for real-life differences. Not bad,
huh? The committee deserves a pat on
the back for this accomplishment.

Using loo

Although I3y, is the basic index
calculation, it is somewhat difficult to
use due to the requirement that one
must know the distance of each leak
from the center of the system. The
committee anticipated this reaction as
well and developed Ioo to make the
computations easier. As you review the
Ijp0p diagram (Figure 2), you can
readily see that leaks not directly
under the aircraft contribute less to the
total than those which are directly
beneath. In the Ioo equation (Figure
3) the R; term has been removed which
causes all leaks to contribute equally
and is, in effect, the same as consider-
ing all leaks to be directly under the

CLI Equipment

FCC Compliance Made Easy

aircraft.

You can see immediately that this
maneuver results in a higher value and
therefore is harder to pass than I5y,,.
You can also appreciate that the ca-
lculation is more readily accomplished
due to elimination of the requirement
for knowledge of the distance of each
leak from the system center. This is
an accommodation for the cable opera-
tor, courtesy of the FCC. By the way,
if you fail to pass Ioco you can try I3,
since it is the real test while Ioo is a
shortcut providing a more conservative
result.

The actual implementation of I3,
can be organized to make it less
painful. For instance your cable system
could be divided into a series of zones
defined by concentric circles about the
center. As long as these zones are not
too broad, the FCC will probably accept
this method where your technician
need only specify the zone in which the
leak was located and use a standard
radius for any leak within the zone.
This might also be implemented using
strand map sheets, power supply sec-
tors, etc. as long as the standard
distances assigned do not substantially
change the results when compared to
an exact calculation. Be sure, when you

submit such information to the FCC,
that you clearly explain your system
and show that it is technically realistic.

The preceding has attempted to show
the origin of the CLI formulas and a
little about their application. Many
operators have streamlined their data
taking procedures to make the compu-
tation more expeditious. Computer pro-
grams are available from several sources
not only to do the calculations, but to
organize the information, generate
forms, and generally make the whole
leakage control system operate more
efficiently. It appears that leakage
control will be with us for a long time
so it behooves us all to tune up the
procedures and, at the same time, try
to eliminate as many sources of cable
leaks as possible. Rather than fight the
same old problems for ever our new
motto should be “Leak-Free Cable
Systems.” »
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ALectro

SUPER SENTRY

Lectro

More Efficiency.

In response to operators’ concerns over
shyrocketing utility costs, Lectro designed and
delivered the first Super Efficient power supplies.
Now, a complete line of Super Efficient products
is available for you.

More Modularity.

Lectro features plug-in modularity so advanced,
so simple that maintenance is a snap! Just ask the
man in the bucket.

More Designs

Lectro has the most diversified product line in
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| WHAT IT MEANS NOW,
YOU WILLLATER.

It means Cumulative Leakage Index. And it means that by July, 1990, CLI
could have a major impact on the operation of your system. But the time to
react is now. And the people to help are at Comm/Scope.

You know you will have the best cable you can get from Comm/Scope. The
entire Comm/Scope line, from QR to PIII, drop cables including CRD and
APD to Optical Reach fiber optic cable, has been designed to give you the con-
fidence you will need. Because we will never allow the integrity of your system
to be compromised with inferior product.

If you have more questions about CLI or our fine cable products, contact your
nearest Comm/Scope representative or call us at 800-982-1708 (800-222-6808
in NC).

Comm/Scope, Inc., PO. Box 1729, Hickory, NC 28602. Phone 800/982-1708
(800/222-6808 in NC). Fax: 704/328-3400. Telex: 802-166.

Comm/Scope, Inc.
THE Cable in Cable TV.
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art 76.611 of the FCC Rules and

Regulations provides three choices

of method for qualification under
the signal leakage requirements. These
are: use of I3 use of Iog and
measurement of the leakage fields
above the cable system by an over-
flight. The concept of an overflight is a
departure from ground-based methods
since it is a direct measurement of field
strength rather than the estimation of
an index as described in the accompa-
nying article, “Basics of the Cumula-
tive Leakage Index.”

As one of the approved alternatives
for cable system qualification, it is well
to study various aspects of this tech-
nique and its performance. The basic
idea is to directly measure the strength
of the leakage fields where aircraft will
fly and where protection of radio serv-
ices should be provided. Before proceed-
ing further, there is one point which
cannot be too strongly made. The goal
of a flyover is not to find leaks but to
qualify the cable system for adequate
leakage integrity.

When to do a flyover

Let us consider when it might be
advantageous to employ a flyover rather
than a ground-based CLI determina-
tion.

® A flyover offers a fairly short
testing period so should be considered
when time is of the essence or a better
“snapshot” of the system leakage in-
tegrity is desired.

e A flyover usually takes a few
hours to a few days depending on the
system size, as compared with consider-
ably longer times for most ground
drive-outs.

‘e A flyover must be performed when
less than 75 percent of the cable system
is accessable for the ground driveout
(76.611 (d)).

® A flyover is demanded when a
direct measurement of the leakage
fields is desired to confirm the ground-
based estimation as well as the effec-
tiveness of the leakage control pro-

Or you mi

By Robert V.C. Dickinson, Dovetail
Systems Corporation

a nyover

gram.
® A flyover is one way to present a

report to management on the overall
leakage integrity without drawing off
the rather large manpower required to
do the drive-out. In medium to large
systems a flyover is usually less expen-
sive and therefore to be desired.

Regarding the specifics of flyovers,
the FCC rules reflect the conclusions
of the Advisory Committee on Cable
Signal Leakage! which recommend
that a maximum leakage field strength
of 10 microvolts per meter be permitted
in the airspace above the cable system.
If the leakage fields are kept below this
threshold serious interference will be
avoided although occasional squelch
breaks may occur on radios used for the
aviation communications. Measurement
of the leakage fields may be done with
equipment similar to the aircraft ra-
dios employed by various aviation
interests.

Part 76.611 specifies several aspects
of the required equipment and the
performance of the tests. Some of these
requirements are discussed below.

® The aircraft should fly at an
altitude of 450 meters (1,500 feet)
above the average terrain. Obviously,
care is necessary in very hilly regions
and some variations in altitude must
be employed to fit the situation. The
FCC can be expected to accept such
variations if accompanied by an engi-
neering description of the technique
and the compelling reasons for its use.

® A horizontally polarized receiving
antenna is to be used on the aircraft
as recommended by the ACCSL.

® The measuring system is to be
calibrated at each test site. The matter
of calibration is obviously important
and deserves discussion. Calibration of
the entire measuring system starts
with calibration of the test receiver on
the bench. By using a calibrated radio
frequency generator, the entire operat-
ing range of levels can be calibrated
and thereby relate input signal level
to output level indication (AGC voltage
or the like). This results in an input/
output curve for all level conditions but
does nothing in terms of calibrating the
antenna system as mounted on the
aircraft.

ht consider

Caiibrating antennas

Part 76.611 (a) (2) defines a method
to be used to produce a 10 wV/m field
at 450 meters above the ground. This
involves the use of two orthogonal
resonant dipoles mounted one quarter
wavelength above a specified ground
screen. Each dipole is then excited with
a power level calculated to produce the
10 pV/m field at 450 meters. The RF
excitations for the dipoles are to be 90
degrees offset in phase. The resulting
field is then circularly polarized point-
ing straight up.

The reason for this configuration is
that the circularly polarized field is the
same at all approach angles when
sensed by the linearly polarized an-
tenna on the aircraft. The result then
is that during the calibration run,
exact angular alignment of the aircraft
antenna is not required, making the
calibration procedure less critical and
the results more dependable. Once the
received output level for the 10 nV/m
calibration field is known, other levels
may be accurately extrapolated on the
receiver input/output curve, giving ex-
act calibration over the entire range of
the receiver.

® A readily identifiable test signal
must be used. The reason for this is
obvious. It is hardly necessary to say
that you wouldn’t want to allow any
spurious signals to increase the appar-
ent leakage from your system.

® The receiver bandwidth must be
25 kHz or a calibration factor must be
used to correct the level information to
that bandwidth. This requirement only
becomes significant when measuring
systems with high background noise
levels which are seldom encountered.
When a narrow band signal such as the
test signal is being measured, receiver
bandwidth is usually unimportant.
When wideband noise is being meas-
ured, the output level is directly pro-
portional to receiver bandwidth (the
wider the bandwidth the more noise
captured) so this bandwidth must be
known.

Some recommendations

There are numerous other parame-
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INTRODUCING FLYOUER PROTECTION FROM THE
PEOPLE WHO INVENTED LEAKAGE DETECTION...

Avoid fines and loss of channels with MS
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o Overall Area Detection 4 h
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for 1990!
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SPECIFICS OF FLYOVERS

ters which must be specified but are
not fixed by the FCC. These include:
® The pattern to be flown over the
system to fully survey the appropriate
ground area. The two general patterns
are parallel passes and a full grid
pattern. Since the object of the test is
to survey leakage over the entire
system, the basic requirement is to
assure that the antenna coverage on
the ground will receive energy from
leaks at all possible locations without

undue attenuation. With a horizontal
dipole antenna placed longitudinally
beneath the aircraft this requirement
is met with passes spaced about one-
half statute mile. A full grid pattern
will provide more data points but little
additional information.

® The number of data samples to be
taken per unit time is left up to the
individual. This parameter is impor-
tant with a digital measuring system
although an analog system may also

On July 1, 1990, the FCC’s regula-
tion on signal leakage goes into
effect. Failure to comply with FCC
standards may lead to stiff fines and
a possible shutdown of your system.
But that’s nothing compared
to the damage a major leak
could cause if it interferes
with air traffic control. If
you're not sure how to meet

J

Prepare
Now!

the FCC standards, CSS has an
answer. Our engineering staff will
survey your system, detect leaks, cor-
rect them and then update your per-
sonnel in the proper preventive main-
tenance so that your system
will continue to meet com-
pliance. July 1990 is right
around the corner, so don'’t
wait, give us a call today.

CATYV Subscriber Services, Inc.
808 Summit Ave.
Greensboro, NC 27405
(919) 273-5553
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be employed. It becomes a matter of
getting enough data to adequately
simulate the interference that would
be experienced by an aircraft flying
through the airspace. With a modest
computer-based data collection system
it should be possible to take in the order
of 50 to 100 samples per second which
is readily overkill. An aircraft flying
through the airspace would not be
sensitive to peaks of energy if they
were not present long enough to charge
the radio’s AGC time constant, which
is usually in the one second region.
Therefore, rates of 10 or so samples per
second are adequate. Analog data re-
ceives the same filtering effect and its
output should not be further filtered
by the display device.

® The speed of the measurement
aircraft is not critical as long as it is
fairly constant, since it is desirable to
maintain the same density of data
points throughout the run.

® There are other factors which one
might question. In any case these are
items to be governed by good engineer-
ing practice which is what the FCC
wants to see exercised.

Selecting a test frequency

One very important consideration is
selection of a test frequency. We have
said before that the test should be run
with an identifiable test signal so that
responses can be identified as leakage
signals and not spurious emissions
which confuse the data. The object is
to select a test frequency which is clear
of spurious signals. This may be more
difficult than it sounds since a fre-
quency that is clear on the ground often
is found to mysteriously sprout signals
when monitored in the air. The prob-
lem is often the presence of distant
radio transmitters which cannot be
heard on the ground. Usually it is
impossible to find a suitable channel
in the FM band and often distant FAA
signals are heard in the aeronautical
bands.

Sometimes interference comes from
harmonics or spurious emissions from
broadcast or other transmitters. Even
if there are no signals directly on the
channel, a strong transmitter on a
nearby channel can overload the re-
ceiver frontend causing intermod prod-
ucts or desensitization. The pilot’s trans-
mitter on the test aircraft is one that
you may have to live with, but you can
always note his transmissions and flag
the data at that time. The bottom line
in selecting a frequency is to choose one
that is very clear since you are measur-




SPECIFICS OF FLYOVERS

ing quite small signals which may be
only a few dB above the noise floor.

Starting the tests

When all of the above details have
been cared for, it is time to do the tests.
First, make sure the frequency is clear
in the air. Then fly your calibration
run. At that time you will be ready to
start the measurements. You must
then fly your selected pattern (parallel
passes, grid, etc.) and record the data.
Your data should include time, signal
level and location. Location is often the
difficult one. Trying to record visual
landmarks is sometimes confusing and
usually not very accurate. The use of
LORAN or some other automatic navi-
gation system is recommended. Con-
tinually monitor the test frequency and
flag any occasional interference. Fre-
quent interference disqualifies your
data and another frequency should be
chosen.

The 90th percentile

After the test flight the data must
be reduced and displayed. The rules
allow use of the “ninetieth percentile”
to determine pass or fail. This means
that 90 percent of your data points (in
a digital measurement) must be under
the threshold value (10 wV/m). This
can be easily determined from the data.
Ideally, only points taken over the
actual cable system should be counted.
Passes beyond the cable system bounda-
ries will probably supply extra good
points and should not be counted since
the extra points unfairly expand the
allowable 10 percent above the limit.
Although submitting the calculation
of the 90th percentile seems to meet the
letter of the law it is desirable to also
submit a latitude/longitude plot of the
flight path and the levels experienced
along the way. You might even con-
sider an overlay to your map scale for
a clearer presentation of the leakage
distribution. Incidentally, you should
always keep a record of the conditions
of your test such as equipment, levels,
setup, anomalies, weather, etc.

There are several ways in which the
report may be used. It certainly should
be submitted to the FCC for qualifica-
tion (after July 1990.) The major value
is really for you and your management.
This is the acid test of the effectiveness
of your leakage control program. Man-
agement will probably want to see it
to assess how well you are doing your
job. They may not want to see it if it
seems to demand a system rebuild.

If you fail the test, the first thing to
do is fix the big leaks. After that, the
course of action is not too clear. The
FCC may want to see another test
flight after the leaks are fixed.

The real challenge for the cable
industry is to beat the FCC at its own
game. The right way to do this is not
to worry through annual test after
annual test. It is much better to find
out where these leaks are coming from
and eliminate the sources. The sooner

we get to the bottom of these problems,
the sooner we’ll control our leaks.
Then, the testing, etc. can be reduced
or eliminated.... Go to it and good
luck! m

References

1. Final Report of the Advisory
Committee on Cable Signal Leakage
to the Chief. Cable Television Bureau
Federal Communications Commission.
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Managing leakage data and
CLI reporting via software

think software is the only way to

go and other people say, ‘I'm going
to stay as far away from software as I
can,’ ” reports Greg Marx, director of
sales and marketing, instrument prod-
ucts, for Texscan Trilithic. However,
Trilithic is optimistic enough about the
market for CLI software that it now
offers a software program called CLICS
(Cumulative Leakage Index Comput-
ing Software).

some people that I've spoken with

made the program more user-friendly,
but at $495, it remains the least
expensive package on the market. When
used in combination with Searcher
Plus, the measurement and collection
of signal leakage information is rela-
tively straight forward.

The Searcher Plus unit, which weighs
one pound and mounts neatly in a
bracket in the truck, offers a readout
in pV/m at 10 feet and an audio tone
that increases in pitch with signal

that would allow data entry directly
into the CLICS program. Trilithic rec-
ommends using a small audio cassette
recorder for creating a log during the
drive out, verbally noting the address
and reading of signal level. The tape
can then be transcribed by a clerical
person at the office upon return to base.

CLIDE

The optional hand-held Psion com-

puter offered by Telecom-
munications Products Inc.
(TPI) with its CLIDE soft-
ware can be interfaced with
the program for direct data
entry. Of course, the techni-
cian doing the drive out
must enter the data in the
field using this method.

However, according to
Tom Russell of TPI, one of
| the special advantages of
CLIDE is the speed of data
entry and output when cre-
ating the final reports. This
is due to extensive use of
machine software in the
running of the program.

The CLIDE program is
menu-driven for ease of op-
eration and, in addition to
one line on-screen “help”
messages, the entire user
manual is accessable from
within the program. CLIDE
requires the most memory
of all the software avail-

Cablelogic Corporation’s “mobile version of a flyover.”

Trilithic, an independent firm which
took over Texscan’s instrument prod-
ucts division March 1, will be market-
ing this software program along with
its new Searcher Plus leakage detec-
tion and CLI measurement instrument,
CED has learned. Both products were
shown at the NCTA’s National Show
in Dallas.

CLICS

Trilithic’s CLICS was originally de-
veloped by a CATV engineer and is
already reportedly in use in 56 sys-
tems. According to Marx, Trilithic has

level. A front panel analog meter has
a five second peak-hold function. There
is also a X10 control on the front panel
that changes your scale from a maxi-
mum of 200 pV/m to a maximum of
2,000 pV/m. When carried in the
truck-mounted bracket, Searcher Plus
derives its power from the truck and its
signal input from an antenna mounted
on the roof of the truck. When removed
from the bracket and hand-held, power
is supplied by an internal two hour
nicad and the signal is obtained from
an uncalibrated “rubber duck” an-
tenna on the front panel.

Searcher Plus has no data-out port

able and the use of a hard
disk drive. Fourteen differ-
ent forms and reports can be created
using CLIDE.

LES

Long Systems Inc.’s LES program is
perhaps the most visually attractive
program available. The presentation
is a pop-up style with an on-screen
calculator or an on-screen frequency
chart each accessible by a function key
at any time without leaving the screen
the user is working with.

In its latest version, LES includes a
“route table” which permits an easy
calculation of Igggg. The route table
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includes the distance from the center
of the system for each geographic
coordinate of the system to be audited.
The route table requires a one time
set-up before the drive out.

According to Harry Long, president,
“ATC headquarters, before it decided
to recommend our program to all
systems, said they would like our
program to do an Igqqq calculation.
They said, ‘All you have to do is add
one additional field for the distance
from the center of the system and you'll
be fine.” I sat down and thought about
it. What I came up with was the
following: We already ask the user to
put a route code in there which would
be, for example, Map Number 12,
Coordinate A-4 and, in the route table
they put the average distance that that
route coordinate is from the center of
the system. So, when we do an Iggqq
calculation, we just take the route code
for each leak, look it up in the route
table, and use that to calculate the
slant rate,” Long says.

Regarding direct data input from
detection hardware, LES is compatible
with the new Wavetek CLM-1000 me-
ter. The CLM-1000 outputs an ASCII
text file that can be imported into the
program. Other possibilities include
interfaces using RS232 ports.

Contracting for CLI

One such service is Cablelogic Cor-
poration’s CLI-MATE service, based in
Littleton, Colo. CLI-MATE is a mobile-
based data acquisition service which
is, according to Mike McNeill of Cable-
logic, “a mobile version of the flyover.”
Cablelogic will bring in its fully
equipped vans and perform the com-
plete CLI project.

Tom Moe, McNeill’s partner, ex-
plains: “On the truck there is a
scanner. We can pre-tune to a channel
that the system is using that we want
to test. We have a dipole antenna on
the top of the vehicles. It’s all auto-
mated in that we have a person that
drives the vehicle who can operate the
three activation buttons from the dash
that operates the entire process in the
back of the van.”

An on-board computer saves all data
to a three-and-a-half-inch disk. It is
voice activated in that anytime a leak
is found, the computer comes on. The
address is entered at that time. All the
information on the disk is then down-
loaded for the creation of the CLI
report.

Says Moe, “We have a base price of
$14 per mile and, if it’s a smaller

Profile of commercially available CLI sofiware

CLIDE (Control Leakage Index Data Easily):

DESCRIPTION: Signal leakage data management program, clean format, menu-driven,
on-screen “help” plus entire user manual in program.

ON-SCREEN DISPLAYS: FCC CLI report, unrepaired leak report, repaired leak report, repaired
leak statistics, log new leaks, record leak repairs, display unrepaired leaks, subsystem menu,
convert measurement, and an extensive “help” menu.

REPORTS AND FORMS GENERATED: Unrepaired leaks by intensity, unrepaired leaks by number,
new repaired leaks, all repaired leaks, statistics by areq, all area statistics, maintenence report,
FCC CU report, “*must fix” and “what-if” user account report, leak source code report, drive
out form, subsystems report, purged leaks report, and repair work orders.

SPECIAL FEATURES: High-speed data enfry and output, automatic conversion of any input to
wVv/m, interface with optional Psion hand-held computer ($595) with optical range finder ($42).

MAXIMUM DATA LOSS IN POWER FAILURE: Only the data being entered and not yet saved
to disk.

REQUIREMENTS: A leakage detector, an 1BM PC/XT/AT (or fully compatible) computer with
640K random access memory, DOS version 2,11 or higher, hard disk drive with a single floppy
diskette slot, an 80 column printer or wider, can be networked optionally on Novell LAN.

NUMBER OF SYSTEMS CURRENTLY USING: (Proprietary information.)
SUPPLIER: Telecommunication Products Inc. (717) 267-3939.
COST: 5695 (quantity discounts available).

LES (Leakage Evaluation System):

DESCRIPTION: Signal leakage data management program, atiractive pop-up style of format,
menu-driven, the most user-friendly of all programs available.

ON-SCREEN DISPLAYS: Main menu, CLI report, leaks reported, leakage log, repair log,
largest-to-smallest, leakage analysis, break-even analysis, cause table, pending repair work
orders, file maintenance menu, pop-up conversion calculator, pop-up frequency chart,
extensive “help” menu.

REPORTS AND FORMS GENERATED: FCC CLl report, leakage log, repair log, largest-to-smallest
leak, leakage analysis report, break-even analysis, cause table, repair work orders, pending
repair work orders, route table (average distance from center of system for I39gq calculation).

SPECIAL FEATURES: Automatic conversion of any input to wV/m, “break-even analysis,”
on-screen pop-up calculator, on-screen pop-up frequency chart, password protection,
optional RDT1 handheld remote terminal for in-field data entry ($895).

MAXIMUM DATA LOSS IN POWER FAILURE: Whatever is in DOS buffers (not yet saved to disk).

REQUIREMENTS: A leakage detector, IBM or 100 percent compatible (also Macintosh version
requiring MacPlus or better available), DOS 2.0 or better, 512K memory (hard disk required
when using RDT1), 80 column printer or wider.

NUMBER OF SYSTEMS CURRENTLY USING: Over 500.
SUPPLIER: Long Systems Inc. (619) 278-2700.
COST: $595 (quantity discounts available).

CLICS (Cumulative Leakage Index Computing Sofiware):

DESCRIPTION: A basic, no frills program for managing leakage detection data, calculations,
and forms generation.,

ON-SCREEN DISPLAYS: Leaks-per-mile, 1 0 130, six leak level categories, six leak fix
categories, and repair screen.

REPORTS AND FORMS GENERATED: Valid FCC log, CLI report, repair work sheets sorted from
highest leak levels, repairs by management zones, current summary, program (data entry)
activity log.

SPECIAL FEATURES: Optional Searcher Plus hand-held leakage detection and CLI measurement
receiver (5699).

MAXIMUM DATA LOSS IN POWER FAILURE: The last six entries.

REQUIREMENTS: A leak detector, an IBM compatible computer with 384K free memory, 80
column printer or wider.

NUMBER OF SYSTEMS CURRENTLY USING: 56
SUPPLIER: Texscan Trilithic, (800) 344-2412.
COST: 5495,
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system and they have to have us there
quick, the cost may go up.” The price
applies mainly to systems of 500 to
1,000 miles of plant. “If it’s 1,000
miles or more, or three or four custom-
ers in a geographical area and they are
somewhat close, we can bring that cost
down,” Moe says.

While CLI-MATE will provide the
system operator with complete detec-
tion and CLI reporting, another con-
tractor, Bill Engle of Cable Communi-
cations Corp., provides all that plus the
repair work (for an additional charge).

Engle’s service is called CLI-TEC
and is based in Ada, Okla. With
CLI-TEC, the initial drive out costs
$26.40 per mile with a follow-up drive
out costing $20.80 per mile. According
to Engle, “Chances are, once you do
your initial audit, and you run into a
major leak, say, in excess of 500 wV/m,
we will go in there and capture that big
guy and get them (the system’s repair
crew) on it, because until you get the
biggest leak in an area knocked out,
you are not going to get anything else
under that. It will mask (other leaks
under that level).”

Engle says, “Our man can do 60
miles a day. He goes into an area and
looks for (big leaks) and by the time
he gets through doing that, they’re
pretty close to getting the repairs done
in another area. Then he will proceed
on. After they get done doing the
repairs in one area, we have our
follow-up driver go through the area
and look for anything at or below 50
nV/m just to satisfy everyone that the
repairs were made and there weren’t
any other outstanding leaks.”

In addition to this service, Engle has
a stand-by crew that can do leak repair

if the system gets behind or otherwise
can’t do the repair work. “We turn in
all the paperwork, all the forms and
documentation, and let the cable opera-
tor determine whether they’ve got the
people to go out and do the repairs.”
CLITEC uses the CLIDE software
program. Once the repair work orders
have been approved, Engle sends his
people out to do the work.

In-house crews and hidden costs

‘The CLI software in general is the
least significant cost item that a sys-
tem is going to have to purchase to
perform CLIL,” says Russell of Telecom-
munications Products, “and, at the
same time, it does the most for them
in increasing their efficiency and effec-
tiveness.” But when cable operators
budget for signal leakage detection and
reporting, they often fail to identify the
hidden costs of doing it all in-house.

“I know the expense of the trucks,
the payroll and the taxes, the overtime,
and the things that aren’t getting done
because they have to take people off
what they are doing to do this,” says
Moe of CLI-MATE. “There are opera-
tors that want to do it in-house because
they think contracting for this is too
expensive. We don’t have the time to
go out there and educate them.”

Engle of CLITEC reports, “I actu-
ally saw a crew here in Oklahoma
doing detection and repair work on
their own, and in an eight-hour day
they covered three-and-a-half blocks
with six vans and eight technicians.
They are going to need a supervisor out
there at one point or another.” And
there can be delays in performing new
hook-ups since the crew is occupied

with CLI. “You might be postponing
30 people who want to get cable and
you’ve got to look at the lost revenue.”

Reaching management

Engle says, “A friend of mine is
$105,000 over budget and they gave
him $750,000 a year ago March to work
on his CLI, and he’s got less than
one-third of his system done. There’s
no way he’s going to have it done by
July of next year.” While the engineer-
ing community knows the need for
action, it’s not clear whether manage-
ment has the full picture.

“We're saying to them,” says Engle,
“You made a couple of wrong decisions
along the way.’ One system I know took
on 45 more people, brought in 12 more
trucks, bought $125,000 worth of test
equipment and it’s like that old horse
out there in the pasture. It’s still
costing them money because they have
to feed it. When we'’re gone, all that
you've got is proof that we were there.
You can rest easy.”

With only one year to go before the
FCC starts levying fines, the industry
is still slow to move on detecting and
repairing leakage. “I've attended five
seminars on CLI across the country,”
reports Moe, “and there are operators
who say, ‘Oh yeah, CLI, I've heard
about that—what is it?” ”

Moe believes most operators are
trying to figure out their costs first
before they go out and get a contractor
to visit the system. He expects his
telephone to be ringing often come the
last quarter of 1989. “We will have to
say, ‘I'm sorry but we can’t accommo-
date you now.” ”

—George Sell

WE HELP

When you plan your system, be sure to specify RMS Taps, Splitters,
Directional Couplers, Power Inserter/Combiner, “’Superfit’” Con-
nectors, and ‘F’ Connectors. We help keep signals fed into them
to stay within the system— away from FCC and FAA detectors.
Call your RMS Account Executive for details and promptdelivery.

RM s ELEBT R 0”’08, ING. Over 40 years of experience

621 Route 46, Hasbrouck Heights, N.J. 07604

CALL COLLECT: (201) 288-8833 - FAX: (201) 288-1625
TOLL FREE: (800) 223-8312

{Continental U.S.A., Puerto Rico, U.S. Virgin Islands)
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If there’s an RF signal leak in your
system, you better get it before it gets
you in trouble with the Fed’s.

You’ve got to put an end to RF signal
leaks before the government brings the
heat down on you. If you don’t,
there’ll be more than grief to pay. It’s
time you put your plan into action.

Call Power & Telephone Supply. We’ll
help you silence the leaks and put an
end to the problem.

No job’s too big or too small for us.
With our inventory from manufactur-
ers like Times Fiber, Pyramid, An-
tronix, Scientific Atlanta, Sigmaform
and Gilbert on our shelves we can
help put this RF signal leakage out of
your misery.

Power & Telephone Supply - 13 locations.
All with inventory ready for immediate
shipment.
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The Norcom Agency, Canby, OR - (800)451-2162



taff of technicians, the best soft-

ware on the market and an aggres-
sive leak detection and reparation
program and all of it could amount to
wasted energy if you don’t have the
proper hardware to find cable system
leakage. Investing in the proper gear
isn’t cheap—but then, it shouldn’t be.
Consider the consequence to non-
compliance: by losing channels, you’ll
lose a lot more than you spend for
equipment.

With that in mind, what should you
buy? In many respects, that’s a decision
only you can make. No one but you
knows how much money you want to
spend or how many units you want or
need to buy. The equipment is out there
and available from more than one
manufacturer, however.

Making sure you're buying the right
equipment for the job is one of educa-

You can have the most dedicated
s

Detection equi
buyers’ guide

tion. The more you know about the
equipment, the better your decision-
making process will be. Talk to fellow
operators, find out what they use. Talk
to the manufacturers, find out what
they offer. Then, bring in your techs
and ask them what they’ve heard. Then
test some of the equipment and get
feedback from your techs concerning
their likes and dislikes.

You’ll probably have the most suc-
cess from equipment that was specifi-
cally built to detect CATV system
leakage. You can use signal level
meters attached to dipole antennas, but
not even the companies that manufac-
ture those meters recommend this
approach as your primary method of
detection.

Essentially, there are two approaches
manufacturers take when they build
leakage detection equipment. One in-
volves the use of a special carrier

P

ment

generator that is installed in the
headend and receivers which are used
to detect the leaks. The other is a
simple receiver that can be tuned to
one of your carriers and makes an
audible tone when that carrier is
detected. Which is the best approach?
That may depend on several considera-
tions. For instance, is your system
located contiguous to a neighboring
system using the same carriers? Con-
sider the over-the-air environment; is
your system located in an area with a
lot of broadcasters?

Regardless, today’s CLI gear is get-
ting smarter. Used to be that you, the
operator, had to convert readings to
microvolts or microvolts per meter.
Now, however, some of the new equip-
ment takes all the conversion hassles
out of the equation and does it for you.
That makes life a little easier, doesn’t
it?

Thé model TR-1 Tracer features a calibrated dual-scale meter that indicates

Augat/LRC S N , , ,

(607) 739-3844 relative field strength and maximum allowable distance. The maximum distance

TR-1 *Ir scale is calibrated to the FCC specifications for leakage from a CATV cable in the
- “. acer”

54 MHz to 301 MHz region. The 0 dB point on the relative field strength scale indicates
the maximum allowabie leakage when measured at a distance of 10 feet from the
cable. The Tracer is factory set to operate with any carrier up to 301 MHz. It requires
only that the video carrier stay within +4 kHz of the buyer specified frequency. No
special headend transmitter is required. A recognizable audio tone is emitted when
leakage is detected. A crystal controlled local oscillator and a 800 Hz bandpass filter
are employed. A “fine-tune” adjustment compensates for temperature induced
drifts in the LO frequency. A magnetic based, tuned dipole antenna, headphones,
AC charger/adapter and cigarette lighter plug are included.

Base price: $1,095

The Long Systems RDT1 Remote Data Terminal is a hand-held computer designed
for data entry of cable system leakage. The unit helps eliminate errors in data entry
by removing the need for double entry. Fully self-contained, the RTD1 operates on
a 9-volt battery and data is backed up with a 5-year battery. If you're using Long
Systems’ software, you can download data using RS-232 cable or over standard
3 telephone lines. The one-pound unit features a liquid crystal display of two
16-character lines, 36-key keypad (including editing, cursor, alphabetic, numeric,
mode and on/clear keys), a plug-in 32K Rampak to store data (with typical capacity
of 250 records), and an automatic shut-off after 5 minutes of not being used.

Long Systems Inc.
(619) 278-2700

RDT1 Remote Data Terminal
Base price: $895

ComSonics’ Model! $-400 “Sniffer II” system provides a signal source which injects

ComSomcs Inc. a carrier at the headend and a detector used in the field to detect that carrier. The

Egggg :gg:gg:; (Inva,) signal source can be operated between 45 MHz and 360 MHz. Features include a
i high selectivity input preselector which allows detection in locations where high
Sniffer Il level off-air signals are concentrated; tone coded variable squeich to mute

background noise; tone squelch sensitivity at audible threshold, which helps prevent
missing small leaks; low battery warning and automatic cut-off. The signal source
offers enhanced detection sensitivity, and actual squelch tone decoding is at near
audible threshold, which allows users to mute background noise while maintaining
high squeich decoding and audible sensitivity.

Base price: $1,939
= "
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Sniffer Il The Model $-600 “Sniffer III* operates from 48 MHz to 330 MHz and offers a new
Base price: $2,299 meter face and new infernal logging circuitry over the Sniffer li. Also, readouts are
given in microvolts per meter (2 to 2,000) in addition to the standard
green-yellow-red go/no go detection capabilities. The meter is self-shielding and
accurate to 2 percent of full scale. Meter movement is permanently fixed to the
back panel to resist the effects of vibration. A 9-pin sub-miniature D connector has
been placed on the back of the unit to allow for the application of a recording
device or other peripherals.

Sniffer Jr.
Base price: $229.95

A pocket-sized leakage detector, the Sniffer Jr. allows for installers to check for
leakage when they complete an install and effectively increases the size of your
signal leakage detection team. The 7-ounce unit is frequency tuned to midband
video carrier (channels C, D or G) to avoid false leakage indications from broadcast
sources. The self-contained dual purpose antenna allows for far field monitoring
and near field locator. FM squelch prevents false alarms due to ignition and RF noise
and prevents operator misuse and undetected leakage. Also, operators can specify
the field strength sensitivity they want.

Sniffware A new software package designed fo help operators meet the July 1, 1990
deadline, Sniffware allows for the logging of leakage locations, strength of leaks in
dBmV or microvolts per meter and performs all calculations needed to obtain a
CLI figure for your system. Included in the package is a leakage report form used
for the routine leakage maintenance of a CAIV plant. The report inciudes fields for
location of leak, date, grid location, suspected cause of leak, action taken and
other pertinent data needed.

Window I ComSonics’' "Window II” field strength meter builds on the success of Window |,
Base price: $2,295 The microprocessor-based meter relies on a chip that performs one miliion
instructions per second and is built inside a rugged carrying case. The high contrast
liquid crystal display provides a bar-graph type readout of all channels (up to 83)
as well as an alphanumeric display of individual channel measurements as
indicated by a movable cursor. The Window Il has special features which include
sweep, zoom and tune modes. Direct carrier-to-noise and hum measurements can
be executed by a single keystroke. Thirty-five screens can be stored in memory and
with the systemn management package, the screens can be either printed in
graphic or chart form. Software for the unit, dubbed “Mini-Bridge,” permits
downloading to a PC for storage or later analysis.

Remote Window ) The rack-mounted version of the Window Il enables system and/or management

X : . personnel access to the output parameters of their headends by using their
personal computer. The unit inferfaces fo the PC via a phone modem. Software
allows the operator to choose any Remote Window headend location and link
technical information to the PC, which displays real-time information.

\

Flyovers Finatly, ComSonics now offers CATV operators the option of doing a flyover to
detect and measure system leakage. The service generates a statistical summary
of the test data as well as indicating excessive leakage areas.

Trilithic/Texscan Instruments The Beephound signal leakage receiver is a double conversion superheterodyne

(800) 344-2412 (Outside Ind.) crystal controlled fixed frequency receiver designed to operate with a headend
(347) 545-4196 s fransmitter. Squelch circuits insures alarm indication only when leakage occurs. The
13-ounce receiver can be hand-held, belt-clipped or used in a vehicle. The flexible
FDM-3 antenna is removable to facilitate connection to a vehicular antenna. A NiCad
Base price: $289 battery operates the unit for 8 hours and recharging can be done overnight.
FDM-4 The mobile version of the signal leakage receiver is designed to be powered by

Base price: $359 a vehicle power system and is used in conjunction with a headend transmitter. The
unit's compact design allows for mounting in several locations. An in-line fuse
protects the DC power interface between the FDM-4 and the vehicle system. The
front panel of the unit provides for power on indication; power off-onivolume; and
squelch off-on. The speaker is mounted on the bottom of the unit. A BNC receptacle

is provided for antenna connection along with the DC power input cable.
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Manufacturing
Modification Repair

We have enlarged our AML Service operation to include all
major AML system requirements at a reasonable cost. Since
starting to refurbish solid state sources six years ago, we how
provide the services shown below, and then some! Currently
we are supplying all the modifications to convert AML systems
to 450 MHz Bandwidth. Call Westec for responsive answers
to your service problems.

Bob O’Hara, President
Westec Communications, Inc.

Q, f

¢ SOLID STATE SOURCES

* UPCONVERTERS

* TRANSMITTERS

* RECEIVERS

* REBUILT KLYSTRONS

* KLYSTRON & OTHER
POWER SUPPLIES

HUGHES

.NML

WESTEC COMMUNICATIONS, INC.

14405 N. Scottsdale Road, Scottsdale, Arizona 85254
(602) 948-4484 FAX: (602) 998-8701
Microwave Service (800) 666-4441

Reader Service Number 29



DETECTION EQUIPMENT

FDM-5 The headend fransmitter designed to be used with the FDM-3 and FDM-4, this
Base price: $799 unit can be programmed to provide an output signal in the 88 MHz to 120 MHz
range at 60 dBmV. It is frequency modulated by a 1 kHz tone to provide a signall
which will cause an alarm in the receivers. Front panel provides for power off/on;
power on indicator; output level adjust; and unlock (synthesizer fail safe alarm)
indication. The RF synthesizer fail safe circuit removes the transmitter RF output if the
phase locked loop should go into an unlock condition to assure output signal only
on the programmed frequency.

Searcher I A portable, single frequency receiver, the Searcher peak detects a visual carrier
Base price: $269 leakage signal. The unit is factory adjusted to alarm at an RF input level of 1
1 microvolt. An alarm condition produces an audible tone with a pitch that increases
as the receiver approaches the leak. A switch allows manual reduction of gain for
close-in detection. The unit is available for channels 14, 15, 16, 17 or 18. Front panel
indicators are provided for alarm, power on and low battery conditions.
Searcher Plus A compact fruck-mounted receiver that can be removed for hand-held use, the
Base price: $699 Searcher Plus is brand-new. A unique mounting bracket connects the external whip

antenna and DC power from the truck for routine patrolling, yet when unplugged
from the bracket, the unit becomes a hand-held receiver. The meter, calibrated in
microvolts per meter, can be set to hold peak readings for 5 seconds, giving a busy
driver time to check the meter scale. The audio alarm increases in pitch as the leak
is approached. The unit operates in the 108 MHz to 157.25 MHz range. A fixed tuned
dipole antenna is offered as an option.

TFC-450 Tuned Frequency Counters from Trilithic/Texscan Instruments can measure the
Base price: $2,999 2 entire headend for frequency accuracy of the video carriers and audio spacing
in minutes. The TFC-600 (600 MHz frequency range) automatically strips the
modulation from the video carrier, counts the video carrier frequency and counts
the audio spacing. A temperature controlied quartz crystat time base gives 8 digit
or 10 Hz resolution through a 10-second gate. The unit is also available in a 450
MHz version.

TFC-600
Base price: $3,499

Wavetek RF Products The CLR-4 is a hand-held leakage detection/location instrument used to scan

(317) 788-9351 four different cable video frequencies or to monitor those frequencies one at a

(800) 622-5515 - time. When a leak is detected, the unit stops scanning and a tone is emitted. The
i tone varies in pitch according to signal strength. Sensitivity is listed as 1 microvolt;

CLR-4 ok channels B, D and G will break squelch for 10 pV/m at 3 meters. A sync buzz switch

Base price: $450 allows for audible video channel verification.

CLM-1000 A field-strength meter designed for leakage testing, this unit offers a wide tuning

Base price: $2,495 range (50 MHz to 550 MHz) with aeronautical bands preselected. In conjuction with
an antenna, the CLM-1000 can be used to make precise measurements up to 100
feet. The unit automatically calculates the equivalent 3-meter measurement and
the result is displayed on a LCD display in microvolts per meter. The alarm field
strength trip point is user settable. The unit also provides data logging, level at 3
meters, frequency and repair required. Entries are made by a dual function 32-key
keyboard. An RS-232 port aliows interfacing with a PC,

ST The ST-1 "Cuckoo” injects an FM signal into the cable plant for detection by

Base price: $750 receivers in the field (in this case, the advantage is that normal FM radios can be
used to detect the injected signal). The ST-1C is similar but is crystal-controlled and

ST-1C is mated with a special receiver (no tuning is required). These units are designed

Base price: $830 for leakage monitoring.

RD-1 A tuned dipole-type antenna with a 16 dB gain battery operated amp, this

Base price: $450 antenna can be set for frequencies from 50 MHz to 250 MHz and can be used in

conjunction with Wavetek signal ievel meters. A bandpass filter can be placed
between the antenna and preamp to correct for strong local off-air signals. m
—Roger Brown

54 Signal Leakage Supplement June 1989



—
YvOu’

RIS

AUrorad;

rinda rangman
Sales/Harketin

\NSTRUMENT
JONES \NTERCABLE of
we were 2 yittle 3
111 do

t supposedly w
sells tor over $

q gervices

To:
S Model 2901B*

RlSER-BOND
Madison W

505 16t 5 ' - :
s e W

- o P “IIE‘K:5;1IE?"ir

: -BOND

402-694-5201
el INSTRUMENTS




CLI: A total proven approach

computer-aided program to effec-
tively monitor, log, repair and file

leaks. To this end, we gather important
data as to the cause of the leak and the
best method for repair, and we provide
a preventative maintenance program
to keep the levels acceptable.

MetroVision systems use a ground-
based procedure to effectively monitor,
log, repair and document leaks. We
compile data showing the cause of the
leak and method of repair. The proce-
dures have been used in MetroVision’s
1,100 miles of plant in the Detroit area
systems since January 1, 1987. All
MetroVision systems now utilize these
procedures to control signal leakage.

Signal leakage is like lust; we all
have it—just don’t let the FCC catch
you with it!

Following you will read about a

By Victor B. Gates and Clayton A.
Collins, MetroVision Inc.

©NCTA. Reprinted from 1988 NCTA
Technical Papers

® Current FCC rules require leak-
age measurements to be taken 3 meters
from the cable with a field strength
meter of adequate accuracy and a
horizontal dipole antenna. Systems
operating in the frequency bands of 108
MHz to 137 MHz and 225 MHz to 400
MHz must be in compliance with a
cumulative leak index by July 1, 1990.

e The Cumulative Leak Index (CLI)
measurement technique was developed
several years ago to assure cable televi-
sion operators that leakage from their
system would not present a hazard to
the safety of aircraft operating over-
head.

® Ground-based CLI is calculated
using all leaks equal to or greater than
50 microvolts per meter. The value of
each reportable leak found is squared.
The squared values of all leaks are
summed. This sum is multiplied by the
result of total plant mileage derived
by the driven mileage to compensate
for partial drive-outs. CLI is equal to
10 times the log of this number. The
maximum allowable legal limit is 64.

e All individual leaks found of 20
microvolts per meter or greater must
be logged showing the date found, the
location of the leak, the date of repair,
and the cause of the leakage. The log
must be kept on file for two years and
be made available to authorized FCC
representatives upon request.

® The current FCC regulations are
that the entire cable system must be
monitored once each calendar year.
(Non-grandfathered status systems
must monitor substantially all their
plant every three months.) We use a
large three-ring binder labeled “FCC
Signal Leakage Records” for each drive-
out. At the end of each drive-out the
unrepaired leak file is purged and the
repaired leak information is retained
in the FCC public file for two years.
The new Repaired Leak Report is added
to the existing file and kept in the
three-ring binder. The binder is used
as a current reference should there be
an inspection by the FCC.

e The cable operator shall annually
notify the FCC of its calculated CLI on

4/1/86

72-
-
68-
—
66-
64-
25 62-
60- 1
58- — CL'
e Svc Calls
20 54-
52-
50-
1.6  48-
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| 1) CLI - The first drive-out period will indicate your most dramatic changes.
Sv¢ CLi 2) The overall trend for this drive-out period indicates that service calls per 1000 subs is directly
Calls proportional to our CLI.
/1000
subs
fday Figure 1
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Wouldn' it be nice if C-COR rebuilt homes, too?

Like our cable system rebuilds, You'd have the best home on 60 Decibel Road, State College,
you'd have the technology of the block. PA 16801.
tomorrow, today. And if you preferred, Ifthis kind of innovative service, Butplease. Limit your rebuild
we'd custom build it. Your warranty advanced product line and commit- requests to cable systems. We don’t
would be three times the industry ment to quality hits home, letusshow  dohouses. Yet.
standard. You could reach us 24 hours  you what we can do for your business. G
aday for personalized serviceand fast ~ Call 1-800-233-2267. In PA, eccq
turnaround on repairs. 1-800-356-5090. Or write: C-COR, ELECTRONICS INCN ‘e Out To Give You

Reader Service Number 31 The Best Reception In The Industry.




Form 325.

In our program, we don’t specifically
measure each leak at 3 meters on a
monitoring basis. We use the computer
program to do the calculations based
on an estimated footage from the leak
and the direct reading of the meter. If
we limited ourselves to a 3 meter
measurement on each leak during the
first drive-out, we wouldn’t complete
the first drive-out until June 30, 1990.
But, as will be shown, we meet the 3
meter measurement requirement as
the repairs are completed.

Getling started

The key to any good maintenance
program is getting your schedules,
tools, forms and people together.

® Personnel. We use existing per-

® Get system prints. We use size 11
by 17 prints in plastic covers. (These
will be used for tracing the route while
the drive-out is being performed.) The
prints have to be updated as the plant
grows or changes are made.

® Signal Leakage Logs. These logs
are the most important source for field
information and will have to be treated
as such. Careful attention to detail is
not only easy, but very important.

The drive-out

On the day of the drive-out, the
coordinator puts the prints in groups
of 48 miles per team. The technicians
calibrate their meters to a known
signal in the headend. They use non-
permanent markers to follow their
route and when a leak is detected, the

20 70- Figure 2
68- 3
N =
.. N N
64- \ / \
N/
15  62- <
o0, I\ \ 1[
58- V \ \ i -
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g2 \ — CL| L
— SwcCals [
50- \J
6 48- I
3 mn 21 an an 51 6/1 m 81 9N 101 111 21 \TAl 21
| | 1987 - 1988
Sve cUl
Calls 1) SERVICE CALLS PER 1000 SUBS - You'll see an overall down trend in service calls as CLi is maintained.
/1000 2) CLI - You'll see a rise and fall as driveouts are completed. After service has been done, there is an overall
Subs decline in CLI to an average of 59.
Iday *3) Indicates an increase in service calls when no leaks have been repaired over a period of a month.

sonnel; a team of one CSR, salesperson
or installer and one technician. The
technician records the leaks while the
other person drives.

® Time. Although this seems to be
the only commodity impossible to make
available, it can be done relatively
quickly on a Saturday or in slow time.
We have found a team can drive eight
miles of plant per hour with a six-hour
time limit due to fatigue.

® Set up a schedule. This has to be
a practical schedule—one that can be
attained and maintained.

® Get detection equipment. We use
a detection meter with a cut dipole at
139.25 MHz (one meter per 68 miles of
plant.) The antenna is on a magnetic
base and mounted on the top of each
vehicle. The meter is sensitive and
should be used at a temperature .as
constant as possible. Calibration is
absolutely necessary all through the
day of the drive-out. When a leak is
detected the meter has to be peaked.

technician instructs the driver to slow
down from 10 miles per hour to 5
MPH. At the strongest indication on
the meter, the driver stops to write
down the level and estimate the footage
to the cable plant (the leak level is
calculated by the computer for the
3-meter intensity.) He then records the
nearest address or the system print

location on the Signal Leakage Log.

He continues this until his 48 miles is
complete.

At the end of each day, the coordina-
tor gathers the log and system prints
to verify that all assigned prints were
driven out, the logs are legible and all
blanks are filled in. This is done to
ensure that the data entry person can
enter accurate information. This also
ensures that the equipment is working
properly and that the drive-out team
was paying attention. At this point, it’s
Miller time (refreshments.) We make
sure there is plenty of pizza and other
refreshments for everyone taking part

in the drive-out.

Seeing the results of the drive-out is
clearly the most discouraging part of
the process. However, in Figure 1 you'll
see a graph that indicates our service
call ratio before the introduction of this
program and after the first drive out
and repair period (CLI and service calls
versus time.) Figure 2 shows our cur-
rent CLI and service calls versus time
graph after one year with this program.

Computer

We use an IBM PC/AT compatible
computer and custom software to ma-
nipulate and sort all leakage data
gathered during the drive-outs. The
computer is equipped with a 20 mega-
byte hard disk and 640K of RAM
memory and a dot-matrix printer. The
software is entirely menu-driven and
will provide all reports necessary to
control and document leakage repairs
and calculate CLI for all or part of a
cable system.

Leak information is input into the
computer in terms of the leakage
detection meter reading and estimated
footage from the leakage detection
antenna to the probable leak location.
The computer calculates the leak’s
intensity in microvolts per meter at 10
feet. The drive-out personnel need not
be concerned with determining the
field strength.

The computer software provides a
listing of all leaks sorted by intensity
for the entire system or a portion of the
system. The software also provides CLI
reports for the entire system or a
portion of the system.

As repairs are completed, the repair
data is stored with all information
required to meet the FCC’s rules for
leakage logs. Printouts of all available
reports are stored in a binder that is
available for review by visiting FCC
inspectors.

We keep the following reports in the
public file for FCC inspection:

1. FCC CLI Report (correct CLI to
lower than 64 (see Figure 3)).

2. Maintenance CLI Report. (See
Figure 4).

3. Unrepaired Leak Report.

4. Repaired Leak Report.

5. Area Information file

6. Repaired Leak Statistics report.

Administration

The data entry person needs to
dedicate time to CLI on a part-time
basis; we use a CSR. Emphasis on this
position must be the same as other
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CLI-TEC

A Cable Communications Corporation

Your source for
Signal Leakage Detection !

e CLI-TEC has over 65 years combined
CATV experience
e All of CLI-TEC's technicians are
SCTE certified
e CLI-TEC offers the following
Computer Generated Documentation:

¢ Drive out Reports e Maintenance Reports
¢ Repair Work Orders ¢ Repaired & Unrepaired Leakage Reports
e Priority Leakage Reports ¢ Cumulative Leakage Index Reports

25% OFF

All systems through September 1, 1989

Repairs available
Call for a FREE estimate:

1-800-842-6071

In Oklahoma: 405/332-7513
FAX 405/332-9021

CLI-TEC, PO Box 158, Ada, OK 74820

Reader Service Number 32



more traditional CSR activities, such
as balancing cash.

The CSR gets the drive-out informa-
tion from the coordinator and then
enters each leak individually. We have
found we can enter approximately four
leaks per minute.

After the leaks have been entered,
an Unrepaired Leak Report is gener-
ated. This report may be retrieved
either by leak intensity or by leak
number. The Unrepaired Leak Report
by leak number is used by dispatch to
log the completion of repaired leaks as
called in by the technicians. The Unre-
paired Leak Report by leak intensity
is used by the chief technician to assign
work orders by leak intensity.

The CSR will also, at that time, print
work orders based on intensity, picking
the highest level leaks as well as the
number of leaks that can feasibly be
repaired in one week. A copy is given
to the dispatch department and the
original is given to the chief technician
of each system. We review this at our
weekly regional chief technician meet-
ing.

Other reports printed at that time
include the FCC CLI Report and the
Maintentance CLI Report. The FCC
CLI report only uses leaks above 50
pV/m at three meters in its calculation
and the Maintenance CLI Report uses
all reported leaks. All of these reports
are copied and given. to the chief
technician and filed in the FCC binder,
with the exception of work orders.

The chief technician accesses the
information for leaks above 150 pV/m
and these are repaired immediately.
They are assigned from his Unrepaired
Leak Report by intensity and techni-
cians are given the original copy of the

repair work order. When these repairs
are completed, he continues to hand
out more repair work orders by inten-
sity until all work orders are complete
or until the next drive-out rolls around.

The technician repairs each leak and

All Areas

FCC Report
Mileage 178.650
Miles Driven 178.650
Percent Driven 1000
Total Leaks 27
Leaks per Mile 015
Largest Leak 203 wV/imat 101t
Smallest Leak 51 wV/imat10ft.
Leaks greater than 1500 pVv/m -0
Leaks between 1000-1500 wV/m - 0
Leaks between 500-1000 wV/m - 0
Leaks between 200-500 pV/m -1

Leaks between  §0-200 wVv/m - 26
Cumulative Leak Index 618  (Pass)

Figure 3
All Areas
Maintenance Report
Mileage 178.650
Miles Driven 178.650
Percent Driven 1000
Total Leaks 150
Leaks per Mile 0.84
Largest Leak 203 wV/mat 10 ft
Smallest Leak 11 w/mat10ft.

Lecaks greater than 1600 uV/im -0
Leaks between 1000-1500 wv/m - 0
Leaks between 500-1000 wV/im - 0
Leaks between 200-500 pVv/m -1

Leaks between  5§0-200 wV/m - 26
Leaks between  20-50 pV/m - 112
Leaks less than 20 wv/m - 11

Cumulative Leak Index 53.8 (Pass)
Figure 4

records it on his work order, being sure
to record a measurement at three

meters or indicating “no leak meas-
ured.” We've found that after a number
of large leaks are fixed, there are no
leaks where a minor leak was recorded.
The technician then calls in the repair
to dispatch with the fix code, date of
repair and level at three meters. Dis-
patch records this on their copy of the
work order. The technician, at the end
of each day, turns in his copy of the
work order to the chief technician.

Problems in the home

Sometimes, a technician is unable
to complete an assigned work order
because the leak is emanating from a
subscriber’s home. This can occasion-
ally be quite a frustrating problem,
especially when your subscriber works
days with no one at home.

We alleviate this problem with a
door-hanger and a series of letters that
always resolve the problem. We place
the door-hanger on the technicians’
first attempt to correct the problem. If
we get no response, we send a series of
three letters resulting either in the
repair of the leak or the disconnecting
of the subscriber.

Weekly, the CLI CSR gathers the
repaired work orders from the dispatch
department and verifies the informa-
tion against the chief technician’s work
order. The leak repairs are then logged
in the computer and new reports are
generated. At this point, the Repaired
Leak Report and the Repaired Leak
Statistics report are copied for the FCC
file and the chief technician. We do not
file the Repaired Leak work orders.

At the end of the drive-out period all
reports are generated and the new
drive-out information replaces it. ®

b

Phone (219) 936-2545
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CLI measurements
for large systems

ive Leakage Index requirements

and considers leakage program or-
ganizational methods and procedures
as they relate to large systems.

Both ground-based Cumulative Leak-
age Index formulas were analyzed
revealing the lack of any system size
allowances. Flyover advantages and
limitations were compared with system
leakage strategy. Its intent is to em-
phasize the need for immediate plan-
ning which will ease the ordeal of
passing the FCC filing on July 1, 1990.

The following paper reviews Cumula-
t

Large system considerations

Large cable systems have an inher-
ent disadvantage when attempting to
submit a passing annual Cumulative
Leakage Index to the FCC.

There is no mileage adjustment fac-
tor included in any of the three meth-
ods for collecting and computing a CLI.
That means, for example, that a 3,000-
mile system cannot have any more
leaks, which equal or exceed 50 micro-
volts per meter at a distance of 10 feet,
than a 10-mile system can if any
channels between 108 MHz and 136
(soon to be 137) MHz or 225 MHz to 400
MHz are used.

A review of the following considera-
tions and their possible implementa-
tion into your leakage program may
make the task of filing a passing
annual CLI to the FCC more pleasant,
and may reduce the anxiety of the July
1, 1990 deadline.

If you do not presently have an
aggressive, routine quarterly monitor-
ing and repair program in place, don’t
expect to pass your first annual CLI,
The following list is an example of
allowable leaks at various field
strengths producing a CLI at the
passing threshold:

# of leaks level ClLI
1000 50 uV/im 639
250 100 uV/m 63.98

By Bob Saunders, Director of
Engineering, Sammons Comm.

©NCTA. Reprinted with permission
from the NCTA Technical Papers, 1989

100 150 uVim 63.52
1 1600puVim 64.08 (failure)

The CLI calculations were derived
from this formula:

|,,=-3-;n €?

g is the fraction of the system cable
length actually examined for leakage
sources and is equal to the strand miles
in the plant;

E, is the electric field strength in
microvolts per meter (LV/m) measured
pursuant to Section 76.609 (h) 3 meters
from the leak i; and

n is the number of leaks found of
field strength equal to or greater than
50 wV/m pursuant to Section 76.609
(h).

where: 10 log;, I oo must equal or be
less than 64.

More simply stated:

ant miles
Clly, =10 Logm miles monitored J sum of (Ieaksz)

As you can see from this formula,
large systems have the same burden of
a 1,000 leak maximum limit if all leaks
discovered emit a field strength of 50
wV/m. As the leak levels increase, the
number of allowable leaks decreases
exponentially. Therefore, the larger
the system, the more advanced plan-
ning is required to avoid the last
minute panic of how to deal with a
system that can not produce a passing
CLI.

Routine monitoring

What is an effective routine quar-
terly monitoring and repair program?
Docket 21006, as adopted in Part 76 of
the FCC Rules, states that a sufficient
number of vehicles must be equipped
with leakage receivers sensitive enough
to detect leaks at a field strength of 20
microvolts per meter at a distance of 3
meters (10 feet) to ensure 100 percent
system coverage every three months.
Repairs must be made at all locations
which meet or exceed the 20 pV/m
threshold and all objectionable leaks
(an incident where complaints have
been made, no matter what the level)

even though a minimum level of 50
wV/m is used for CLI computation.

Assess the resources you presently
have. The monitoring can and should
be included in routine daily work
activities.

Prevention is the only path to a
passing CLI and an eventual “closed
system,” in my opinion. Until all
appropriate staff are trained to under-
stand the significance of all the tasks
they perform on your coaxial cable
plant and develop the necessary skills
and professional ethics to deliver high
quality work standards every time,
your leakage repair backlog will re-
main an unmanageable problem. Prop-
erly preparing and tightening every
trunk and feeder connector, as well as
drop F-fittings, will show results
quickly.

Multiple Dwelling Units are the
single most common cause of excessive
signal leakage in the majority of cable
systems I have examined. Feeder ca-
bles usually present the greatest poten-
tial for high level leakage since the
highest signal levels in a typical cable
plant are present. Therefore, feeder
cable in apartment houses, hotels,
motels, etc. should be constructed with
%-inch by 24-thread ported amplifiers,
aluminum cable and directional taps.
Gain amplifiers (50 dB) with an F-
fitting at the output port feeding resi-
dential splitters via a piece of single
shielded RG 59U is an example of what
should not be used. Typically, these
bulk billed accounts are simply a result
of attaching to an existing MATV
system. The rules are clear. If your
signal is present on a cable or piece of
equipment, it's your responsibility. 1
recommend adopting the rule “aero-
nautical channel signal levels may not
exceed 20 dBmV on any drop type
cable,” including short jumpers.

Effective receivers

Leakage receivers should be equipped
with some type of meter which can be
calibrated. The Rules do not require
level measurements during quarterly
monitoring, however, the benefits jus-
tify the cost (especially to larger sys-
tems.) Time spent during the locating
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LARGE SYSTEMS

process is shortened since the direction-
finding properties of the receiver are
enhanced. Repair time is more produc-
tive toward CLI reduction because
leaks can be sorted by level for priority.

S meters, LCD bar meters, and LCD
light bars can be calibrated just as
effectively as a meter which reads
microvolts per meter directly. The
development of a graph similar to the
one in Figure 1 will establish the
relationship between various signals
in dBmV and the appropriate field
strengths in microvolts per meter for
the monitoring frequency of your re-
ceivers. The graph was produced from
calculations derived from the formula:

E (uV/im)
BmV = K x 1z
d 20 Log,q @)
Where: t = frequency being measured

Example:
20
dBmV =20 Log'® .021 x f (MHz) = -43.95
1000

The example above demonstrates
that a signal of -44 dBmV will repre-
sent a field strength of 20 microvolts
per meter when the frequency meas-
ured is 150 MHz. The graph illustrated
in Figure 1 shows similar relationships
for a 150 MHz receiver including field
strengths from 20 wV/m to 340 n.V/m.

Figure 2
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A test arrangement similar to the
one presented in Figure 2 can be used
for calibration purposes. A lab quality
signal generator is not necessary. Cali-
bration signals from a SAM 1 field
strength meter were used for this
example along with a 2 meter amateur
receiver since both will operate at 150
MHz. We will then assume that chan-
nel F will be used for monitoring the
hypothetical system. The signal from
the generator is fed into a variable
attenuator. I recommend that the out-
put of the signal source be adjusted or
attenuated to produce 0 dBmV. This
will facilitate the readings since a
direct relationship will exist between
the variable attenuator settings and
the negative signals being exposed to
the receiver under test.

Since the formula is based on meas-
urements collected from a half-wave
dipole, a correlation must be estab-
lished if an alternative antenna is
used. Place an appropriate in-line pad
in the test lead to compensate for any
antenna loss exhibited when compared
to a half-wave dipole. The signal gen-
erator output must be adjusted above
0 dBmV an amount equal to the gain
factor of any antenna used to maintain
the attenuator’s direct relationship.
Various receiver meter readings are
recorded against the field strengths
indicated from the graph to serve as a
calibration table. Employee participa-
tion during this procedure and future
routine confirmations will improve their
development in learning the relation-
ship between dBmV and pV/m. A sense
of confidence with the new skills re-
quired develops when various leaks are
quantified in pV/m rather than pass/
fail. The system’s leakage program
efficiency will improve parallel to the
learning curve of its participants.

To confirm the proper operation of
leakage receivers, build a “test zone”
at some frequently visited location
such as the company parking lot en-
trance. A typical example is the use of
a half-wave dipole mounted on a pole
fed by signals from your system and
adjusted to produce a 20 nV/m leak at
a specific location painted on the park-
ing lot pavement. Regular visits to that
spot will develop operator confidence
in the correct operation of their leakage
receivers and save valuable monitoring

and repair time avoiding the use of
faulty equipment.

Logging

Prior to the development of logging
procedures, careful consideration to
some aspects of these records may
mean the difference between passing
or failing your first CLI, even though
you may have collected identical data.

It is advantageous to divide a system
for leakage calculations whenever le-
gally possible. John Wong of the FCC
has stated at recent NCTA seminars
on leakage that sections of cable sys-
tems fed by a separate headend, micro-
wave signals, or fiber optic cables that
are not connected by coaxial cable in
any way may be considered as separate
systems for the purpose of CLI compu-
tation. By no means am I giving
permission to make divisions of your
system based on any of these criteria,

however, division is worth considera-
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tion with interpretation confirmation

contour band may provide a useful tool

from the Cable Branch of the FCC if | to ease collection of this information.

necessary. Without proper logging of leakage

Comparison of field strengths vs. signals Figure 1

dBmv (measured at 150 MHz)
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r, is the distance (in meters) between
the leakage source and the center of the
cable television system;

is the fraction of the system cable
length actually examined for leakage
sources and is equal to the strand miles
of plant tested divided by the total
strand miles in the plant;

R, is the slant height distance (in
meters) from leakage source i to a point
3,000 meters above the center of the
cable television system;

E, is the electric field strength in
microvolts per meter pV/m measured
pursuant to Section 76.609 (h) 3 meters
from the leak i; and

n is the number of leaks found of
field strength equal to or greater than
50 pV/m pursuant to Section 76.609
(h).

may provide some relief since the
slant height is used to determine the
effect of individual leaks upon aircraft.
Larger systems potentially offer greater
advantages since the distance adjust-
ment may be significant. In order to
use this formula, distances from each
leak to the theoretical center of the
system must be added to the list of
information collected while on leakage
patrol. Distance averaging may be used
as long as an advantage is not derived
from its use. The advance development
of distance contour lines about the
system center and the use of a common
distance for all leaks within each

R? =rZ . (3000)2

monitoring and repair activities, all
your efforts will have been wasted
when faced with an FCC inspection.
The responsibility of proper documen-
tation is to ensure a “good faith effort”
can be demonstrated.

Flyovers?

Finally, you must deal with the
question, “do I use aircraft to deter-
mine system cumulative leakage?” Con-
sideration of the following information
may make that decision easier.

The FCC considers a CLI as a
snapshot of your system to determine
its total cumulative contribution to
potential aircraft interference. Recent
question-and-answer sessions have in-
dicated that it would like the annual
CLI pass of the system to take about
two weeks with a four week maximum.
System size coupled with available
staff may make a flyover the only
practical means to accomplish this task
within that time frame.

Additionally, a ground-based CLI
must cover a minimum of 75 percent
of your system. Both the I  and the
I3000 formulas contain correction for
partial rideouts, therefore it may be a
disadvantage to miss up to 25 percent
of the plant. It is very important to
remember that a system that cannot
pass a ground-based CLI calculation,
due to unrepaired quarterly monitor-
ing backlogs, is unlikely to pass a
flyover. Be sure the system is tight
before spending time and money in
aircraft. m
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hen the FCC released its Second
Report and Order in Docket
21006, most operators did not
realize its long range financial implica-
tions. As we approach July 1, 1990, the
final deadline for the submission of a
CLI index figure to the FCC, more and

Much has been written over the last
few months about the “how to” of
leakage monitoring and repair. This
article will focus on three key issues:
current aeronautical communication/
navigation technologies; the effects of
cable TV signal leakage on aircraft

CLl and its effect on
aeronautical navigation

is especially important that navigation
channels be free from interference
when aircraft are operating in con-
gested areas, particularly around heav-
ily used airports such as Chicago’s
O’Hare or Atlanta’s Hartsfield, or when
making an approach to a landing in
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more operators are coming to grips
with signal leakage problems and have
implemented programs that will en-
sure their systems are capable of meet-
ing the CLI threshold number by the
end of 1989. These programs, in many
cases, have been laborious, time con-
suming, and expensive, to say the least.

By Larry Warren, Regional
Product Manager, Anixter Cable TV

communication/navigation equipment;
and leakage sources and solutions.

Communication/navigation

There are basically two types of
signals used by the aviation industry—
communication signals and navigation
signals. Among other things, naviga-
tion signals are used while making
instrument approaches to airports. It

inclement weather when visual contact
with the earth’s surface is not possible
until close to touchdown.

The Advisory Committee on Cable
Signal Leakage decided that, in order
to minimize interference from cable
plants, one thing that should be re-
quired of these systems was a manda-
tory offset of those visual carriers being
used in the aeronautical portion of the
spectrum. In the 108 MHz to 118 MHz
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range (the navigational portion of the
VHF band) the aeronautical channel
spacing is 50 kHz and the channel
spacing for the 118 MHz to 136 MHz
communication range is 25 kHz. The
current offset requirements of 25 and
12.5 kHz put the visual carriers of
CATV channels operating in this range
directly between the aeronautical car-
riers.

Practically all major airports have
ILS (Instrument Landing System) ap-
proaches. ILS systems consist of three
distinct elements—the glideslope, the
localizer and marker beacons. All of
these can be used together by a pilot
making an instrument approach to a
runway. Figure 1 depicts the typical
components of an ILS system. The
localizer transmitter and antenna are
located at the departure end of the
runway, the glideslope transmitter at
one side of the approach end of the
runway, and the marker beacon trans-
mitter and antenna along the approach
course.

5 T A e, T T

...signal leakage on any
navigational
frequencies can
seriously endanger
lives if it interferes
with operation of the
equipment guiding
a pilot...

The localizer operates between 108
MHz and 112 MHz and is used to locate
the center line of a runway. It is used
in conjunction with a servo driven
indicator that shows lateral deviation
from an imaginary line that extends
into space from the runway center.
When a localizer frequency is selected,
a corresponding glideslope frequency
is also automatically selected in the
329.15 MHz to 335 MHz range. A
localizer frequency of 108.10 MHz, for
instance, is always paired with a
glideslope frequency of 334.70 MHz.!

The marker beacons operate at a
frequency of 75 MHz, and they provide
the pilot with information about his
relative distance from the end of the
runway along his approach course. The
outer marker is typically four to seven
miles from the end of the runway and

I

T

is modulated at 400 Hz. The middle
marker is generally 0.6 of a mile from
the runway end and is modulated at
1300 Hz and the inner marker is within
a few hundred feet of the runway and
is modulated at 3000 Hz. As the
aircraft passes over these beacons while
it is on an approach path to the runway,
visual indicators illuminate on the
instrument panel to show the pilot
which beacon he is passing over.
Obviously, cable television signal

leakage on any of these navigational
frequencies can seriously endanger lives
if it interferes with operation of the
equipment guiding a pilot to a safe
landing.

Leakage effects on VOR

The Advisory Committee on Cable
Signal Leakage also evaluated the
effects of cable system leakage on
another type of navigation instrument—
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the VHF omni-directional range (VOR).
This technology is used by a pilot to
navigate from point A to point B as he
flies cross country. The VOR station
transmits a “compass rose” of radials.
The VOR receiver can be tuned to the
appropriate frequency (in the 108 MHz
to 118 MHz range) and the pilot can
select the particular radial he wants
to track as he flies toward or away from

probability of harmful interference to
aeronautical and other radio services.
A rather exhaustive study was done
by the committee and its final report
was submitted to the FCC in November
1979. Also, in the late 1970s, several
incidents occured around the country
that caused concern among FCC and
FAA officials about the effects of cable

TV system leakage on aircraft commu-
nications and navigation. These inci-
dents and the studies done by the
Advisory Committee proved that co-
channel interference from cable TV
systems could pose serious hazards to
air traffic.

In one incident to date, at least, the
interference was so severe that the
pilot had difficulties communicating
with air traffic control. It is air traffic
control’s (ATC) responsibility to pro-
vide proper separation between air-
craft operating in the same general
vicinity, and to provide approach and
departure sequencing. Imagine the con-
fusion and anxiety of a flight crew
unable to communicate with ATC while
traveling into a congested area.

Interference is...

The report states, “In communica-
tions receivers the conditions that can
exist are undesired audio (music or
voices), beat frequencies (heterodynes),
excessive levels of noise, and even
random on-off action of the squelch
circuit.

In navigation receivers, interference
is manifested as erroneous course infor-
mation, receiver flag operation (the
flag indicates the operational status of
the receivers), or audible interference
to the voice channel used for station
identification.

Even if the flag indicates that the
VOR signal is present and audible, if
the Morse Code identification of the
navigation signal is off, blocked, or is
unidentifiable because of audio inter-
ference, the pilot should not use the
station for navigation.”2

In one series of tests uver a particu-

the station. These VOR stations are
strategically located around the coun-
try, many of them near or in large
cities, where there exist the possibility
of interference from leaky cable TV
plant. A typical VOR compass rose is
depicted in Figure 2 as it appears on a
“sectional’—a map used by pilots as
a navigation aid.

Communities served by cable sys-
tems within the compass rose area are
marked; each of these systems poses a
navigational hazard if CLI levols are
excessive.

Effects on aircraft equipment

In the 1970s, a committee was formed
to determine the relationship between
cable television system signal leakage,
as measured at ground level, and the
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lar cable system
which was operat-
ing a pilot carrier
at a frequency of
112.5 MHz, an
audio beat fre-
quency was re-
ceived on the VOR
receiver at 450 me-
ters and above all
the way up to 3000
meters (10,000
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sult in conse-

quences far more serious than fines or
even system shut-down. Human lives
are at risk when communications and
navigation frequency interference im-
pair operation of equipment pilots rely
on.

Leakage sources and solutions

Connectors are by far the most
offending culprits in signal leakage,
responsible for 80 to 90 percent of
leakage problems. Egress from hard

line connectors is a relatively infre-
quent problem, but at higher levels
than leakage from F-connectors. The
additive nature of CLI makes F-
connector integrity the most important
area to focus leakage clean-up efforts,
with corrosion and improper installa-
tion the most frequent cause of the
problem. In light of these facts, Ray-
chem Corp. developed an F-connector
with the following criteria in mind:

® It had to be resistant to moisture

intrusion.

o It had to exhibit high anti-
corrosion properties.

o It had to be a universal connector—
one size for all RG-59, one size for all
RG-56, and one size for all RG-11 cables
to eliminate wrong connector selection
problems.

e It had to be simple to install so
that proper installation would be easily
repeatable.

The connector thus developed, the
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signed to meet
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design in Figure 5, the rear seal and
elastomeric boot are designed to pre-
vent water ingress into the connector.

Once moisture enters a connector
and lodges on the braid and connector/
braid interface, a corrosion process sets
up. When this corrosion has estab-
lished itself on the interface, the con-
tact resistance between the connector
and braid begins to deteriorate. Figure
3 shows that there is a direct correla-
tion between this contact resistance
and the shielding integrity of the
connector.

Evaluation of this product after long
term exposure to ascetic acids in a
chamber designed to emulate a coastal
environment showed its corrosion resis-
.tance to be superior. Its ability to resist
water ingress can also lengthen the life
of the drop itself—since water migrat-
ing into the connector may travel
several inches into the drop cable.

Another problem common with con-
nectorization of coaxial cable is im-
proper preparation of the cable itself.
Many F-connector problems occur as a
result of incorrect center conductor or
braid lengths. System techs and instal-
lers should be trained on how to
properly install connectors.

As stated in the beginning of this

article, many operators have found
their leakage correction programs time
consuming, laborious and expensive,
but in the final analysis service calls
will be reduced, call backs will be
minimized, and cost savings will be
realized as a result of these programs—

not to mention the elimination of a very
real potential risk to human life. =
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‘Small’ splitters
play big part

How many house splitters do you
have in your system? Hundreds? Thou-
sands? Maybe you are not aware that
house splitters can be a leakage source,
and there are important differences in
manufacturing techniques.

Some important points to consider
while choosing splitters:

® Does the manufacturer even pub-
lish an RFI leakage specification for
his device? If so, what is it?

® Was the back-plate put on by hand
or machine? The back-plates of many
splitters are simply put on manually
and then epoxied to hold them in place.
Shielding integrity is much greater if
the back-plate is inserted with a press
so that good metal-to-metal contact

exists between the back-plate and hous-
ing.

® Most manufacturers use aluminum
back-plates. Stainless steel is more
expensive, but exhibits better shield-
ing integrity and greater strength.

® Most manufacturers do not go to
the added expense of building their
spllitters so that the back-plate is
seated into the housing by way of
tongue and groove construction. The
tongue and groove allows greater pres-
sure to be applied to the back-plate
while it is being seated into the hous-
ing, creating a more solid metal-to-
metal contact interface.

® The larger the back-plate, the
poorer the RFI shielding integrity of
the devices. For example, a 4-way
splitter of the same construction as a
2.way splitter will have poorer shield-
ing integrity than the 2-way device.
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Recently, the National Cable Televi-
sion Association held a series of semi-
nars on cable system leakage in several
cities around the country. During the
seminars, a lot of good, practical tips
were given to operators who desire more
information on how to detect and meas-
ure leakage (much of which is repro-
duced in this Handbook). During the
seminar, Ted Hartson, vice president
and chief engineer at Post-Newsweek
Cable, and Bob Saunders of Sammons
Communications gave the attendees
some ideas of how to win the CLI game.
Listed here are some of the “common
sense” tips they gave.

® Complying with the FCC’s leak-
age rules takes “emotional and finan-
cial commitment. Casual monitoring”
of your system won’t find and fix
enough leaks for a system to comply.
Operators who are really serious about
compliance must have an “orderly
program” to find and correct leakage.

® If you don’t fix an average of
one-half a leak per mile per day you
have either a tight system or a lousy
CLI detection and correction program.
(Obviously, that number will be re-
duced over time as operators imple-
ment an effective leakage program).

® Get your technical staff used to
detecting and measuring leak strength
with a dipole antenna. Proper measure-
ment is an art form that must be
learned with repetition. If you make
serious errors in quantifying the leaks
in your system, your CLI computation
will be skewed.

Keep it simple

® Make it easy for the technical staff
to report signal leakage. Radio dis-
patch is an effective tool.

® Don’t be discouraged if the num-
ber of leaks your staff finds goes up
with time. As your techs get better at
operating the equipment, it’s only natu-
ral that more leaks will be found. Just
don’t get complacent about fixing the
leaks, either.

® Fix the leaks you find in the trunk
and distribution portions of your plant
first, then work on the drops. “Get the

How to win the CILI
finding and fixing leaks

aluminum work done first,” advises
Hartson. Once you fix the big leaks,
some of the little ones will simply go
away.

® Take the time to characterize your
system and show your staff exactly
what they’re looking for. Take out
maps of your system that represent a
20-mile area. Divide the maps into four
equal sections and give a section to
teams of one or two persons (a total of
four to eight people).

Have each team follow the maps and
drive everywhere they possibly can—
including the cul-de-sacs, back alleys,
etc. Tell them to mark on the maps the
place where they detect leakage and its
relative intensity (small, medium or
large). “Don’t measure them, don’t
find them, just write them down,” says
Hartson.

After that’s done, assemble your
teams and then go out and measure the
leaks. Practice using the dipole to get
the highest reading. Fix the big leaks.
“This allows you to normalize people’s

game by

behavior,” says Hartson. “They’ll all
be looking for the same thing.” Perform
the CLI calculation if you have fewer
than 20 leaks or so. “It's important
everyone sees this success story.”

® Consider doing a monthly review
of your offset frequencies and logging
them. Are they within the 5 kHz
tolerance you are allowed? The more
information you can keep in your logs,
the better, especially if you're ever
visited by an FCC inspector.

Reward accuracy

® Institute an awards program for
who can find the most leaks and the
biggest leaks. This will increase the
number of leaks logged and repaired
by the staff.

® Qutfit all installers and techni-
cians with detection equipment. The
guys in the trenches visit large por-
tions of the plant everyday, so give
them the opportunity to ferret out leaks
wherever they go. ®

First time?
Don’t worry...

Be happy!

Listening to Ted Hartson discuss
leakage is akin to visiting a guru—you
get a wealth of knowledge from some-
one who’s been there before. In fact,
Ted will tell you he’s been battling
leakage for years now. Consequently,
he’s got some great ideas for first-
timers. In what he calls his CLI
“first-aid” kit, people are given some
helpful hints for operators who are
implementing a leakage program for
the first time. According to Hartson,
it’s important to remember:

® Big signal levels make big leaks,
so look at your distribution plant first
and eliminate any problems you have
there before you move any “deeper”
into your system.

® Get the detection skill level up
among your personnel (go out and
practice with the equipment), then go
after the drops.

® Check the distribution connectors;

in areas where the signal level is high
is where the majority of your final CLI
number builds up.

® Conversely, the low-level drop con-
nectors are largely inconsequential in
the final CLI number.

® Your system can have as many as
1,004 50 pV/m leaks and still pass
CLI, but just one leak of 1,600 pV/m
will throw your system over the compli-
ance threshold.

® Most often, the source of leakage
problems are loose connectors, taps,
etc. so go out and tighten up your plant.

® When you go out, “sneak” up on
the leaks—they often tend to “hide” if
they know you’re coming.

® Get the equipment you need to do
the job. You won’t find the leaks unless
your equipment can detect them.

® Don'’t patrol for leakage while it’s
raining. Water tends to absorb what
you're looking for.

® The benefits associated with a
good leakage detection and reparation
program include fewer service calls.

® Most leaks that are found average
an intensity of 70 wV/m.

Happy hunting!

—Roger Brown
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A date foremember.
(or one you'll never forget!)

his time next year, the cost of a day’s fine:
FCC will be knocking on m A complete system drive out
doors asking for two year's documen- m 90% accuracy of location and mea-

tation of Cumulative Leakage Index logs. surement of leaks
Not prepared?¢ Get ready to be slapped m Concise computer-generated reports and
with a minimum $10,000 penalty EACH DAY documentation to satisfy FCC Rules 76.611[1]
your system is in non-compliance. You might m Completion of CLI report
even risk having your Mid-band and Super- m Software compatible to your own com-
band channels shut off! That adds up to fines puter system
AND lost revenue. You will have no additional
CLI-MATE is a mobile equipment purchases. And no
signal leakage detection y ‘ WRIERY" o dditional workload and over-
service. Our fully equipped  \GaEm it ) ‘ I time for your crews. Your crew
ot ¢ . A 1
vans and qualified techni- : — can do what they do best.
cians will generate the LUQELE DL ORI C S0 Co VY CLI-MATE, and docu-
documentation needed for mentation of repair, come July 1,
FCC compliance in 1990. 1990, all you will be left with is a system in
But why wait? Avoid the rush and the compliance and a fond memory of a plea-
risks! Wouldn't you rather do it NOW and sant visit from the FCC.
document that you DID take preventative For more information about CLI-MATE's
measures? service and a free cost analysis with no
CLI-MATE can offer you, for less than the obligation, call today—303/730-8885.
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Ron Ramage, FCC Electronics Engi-
neer in the Kansas City Field Opera-
tions Bureau, was a guest speaker at
the February 1989 Heart of America
SCTE Chapter meeting. Instead of the
usual “facts, computations and equa-
tions” of CLI, Ramage pulled a pop quiz
on those attending to judge their knowl-
edge of this important issue.

Following is a copy of the quiz. We
hope that after reading this special
Signal Leakage Handbook, you’ll have
better success than the meeting atten-
dees. Out of 59 completed tests, fewer
than 40 percent were returned with
correct responses in seven of the nine
questions, 10 percent or below on three
questions, and only one person came
close to correctly answering the final
question.

The quiz is reprinted below in order
to offer you the same opportunity as

Reprinted with permission from the
Mid-America Cable TV Association

those who attended the chapter meet-
ing. Test yourself. What do you really
know about CLI?

Cll quiz

1. July 1, 1990 is fast approaching,
a technician recommends that his sys-
tem manager budget for both equip-
ment and personnel to conduct CLI
measurements beginning on that date.
Is this person likely to be commended
or fired for his recommendation?

2. At least percent of the
cable strand must be sampled when
compiling the CLI data.

3. When conducting the CLI meas-
urements, the measurements must be
completed within what amount of time?

4. All signal leakage above
p.V/m must be included in CLI ground-
based measurements.

5. All signal leakage above
pV/m must be included in the quar-
terly monitoring logs.

What do you really know about CLI?

terly monitoring must include what
items?

7. After July 1, 1990, if my system
has to pass a CLI or flyover annually,
do I still need to perform quarterly
monitoring?

8. Name the two aeronautical fre-
quency (critical) bands in MHz.

9. Name the three emergency fre-
quencies that your system must avoid.

ZHIN €¥¢
pue ZHW 8951 ZHW $'131 ‘6
‘ZHI 00¥ 03 ZHIN
GGG pue ZHIN LET 03 ZHI 801 '8
SOk L
‘e[ Jo asned ajqeqoid ‘paxy
ajep ‘uo1jedo[ ‘puncj yea[ areq ‘9
wy/AT 0g G
WA 0§ P
‘aqqissod awrelj oWl JS9MI0YS ‘¢
Juadaad g, ‘G
"97ep s1yj a.£0faq asuer[duwod
Ul 9q ISNW WdISAS 9YJ, ‘PaILd T

newsletter, March 31, 1989. 6. The logs kept during the quar- b b
Ad Index

Reader Service # Page # Reader Service # Page #

Alpha Technologies . . . . . ... ... 4 ... ... 11 Integral ... ............. 13 i issisisre 29
American Digital Cartography . . . 34 . ... .. .. 62 Lectro Products Inc. . . . . ... ... 19 . vl 37
Anixter Communications . . . ... 43 ... .. ... 76 Lindsay Specialty Products . . . . . . 40 ... ... .. 71
Augat/LRC Electronics . . . . . . .. 6 ........ 35 Long Systems . . ............ . 6-7
Avcom of Virginia . . . .. ... ... 18 ... ... 36 Midwest CATV . . ... ........ § wwues 13
C-COR Electroniecs . . ... ... .31 ........ 57 Midwest CATV Engineering . . . . . 39 i wssnme 70
CATV Services Inc. . . . . . ... .. 17 .. ... ... 36 Midwest Cable Services . . . . . . . . 38 o s everaan 60
CATV Subscriber Services . . . .. .22 ... ... .. 42 Nacom . ... ............. 28 5 o sewamins 47
CLITec. .. .............. e e e e 59 Power & Telephone Supply . . . . . . 2T A s 49
Cable Engineering . ... ... ... 35 ... ... 62 RMS Electronics. . . ... .. . 26 ... 48
Cable Services . . . ... ... .... 24 . ... ... 45 Riser-Bond . . .. ... .. T ... .. 30 ... ... 55
Cablelogic . . ... ......... .41 ... ... 73 Sachs Communication . .. .. ... 42 .. ... .. 75
CableTrac . .. ... ... ...... 12 .. ... ... 27 Scientific-Atlanta . . . . ... ... 6, 7 14-15, 16-17
Calan. . ...............010 ........ 25 Telecommunication Products Corp.. . .2 . . . . ... .. 5
Commscope . . . . . .. ....... 20 ... ... 38-39 Times Fiber . . . . . ... ... ... 28 & o e e 51
Comsonics . . . . . . . 21, 10, 23, 37, 42.19, 23,43,65,41 Trilithic incl. Texscan Inst. . . . . . . 16 o o s wsmand 33
The Fiber Connection . . . . . . . .. 36 ........ 63 Trilogy Communications . . . . ... 14 3 o v 31
General Inst./Jerrold . . . .. ... .. 9 ... ..., 21 Wavetek . . ... ... .. ....... 1 isesuad 2-3
Westec . . ... ............ 29 ... ... .. 53

74 Signal Leakage Supplement June 1989




PROBLEM the old industry practice of wrapping steel
messenger wire around the drop cable is time consuming
and non-consistant. It increases sheath breakdown caused by
drop movement resulting in ingress/egress

within 6 months.

SOLUTION the SC02M supports the cable freely and
secures the messenger wire. This method allows a gradual
drip loop, which prevents sheath breakdown caused by drop
movement, climinating cable distortion and ingress/egress.
The SCO02M offers a quick and uniform installation.

PROBLEM the old industry practice of using a knife or a side
cutter to separate the messenger wire from the drop cable at
mid-span, in most cases will result in damaging the drop
cable, causing cable distortion and ingress/egress. This
method is time consuming and non-consistant,

SOLUTION the SCO3E clamp has a unique retainer tab to
separate the messenger wire from the drop cable, without
the use of a knife or a side cutter, eliminating any chances of
damaging the cable. This method offers easy installation
and time savings.

PROBLEM the old industry practice of using plastic tie wraps
to secure cable tightly along the strand and/or to prevent
cable separation from the messenger, in most cases results in
depressing or kinking the drop cable, damaging the sheath
and generating ingress/egress.

SOLUTION the SC10 will prevent cable separation from the
messenger wire without crushing the cable and it can be
installed without a tool. The SC052 strap allows to bundle
multiple drops without causing any damage to the cabile,
eliminating potential cable distortion and ingress/egress.
Both products offer easy installation and time savings.

SACHS®

Sachs Communications Inc. Sachs Canada Inc.

1885 West Dartmouth 745 Avoca Avenue
Unit 1 Dorval, Quebec
Englewood, Colorado 80110 H9P 1G4

Tel: 303-761-6339
Fax: 303-761-4482

Tel: 514-636-6560
Fax: 514-636-0794

The time savings using the Sachs
methods allows the installer/technician to
be less pressured and more attentive in
producing a quality drop installation.

Sachs Communications Inc.

30 West Service Road

Champlain, New York 12919-9703
Tel: 1-800-361-3685

Fax: 514-636-0794
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Why have MSO’s ordered over
40 million EZF Connectors? -

. ‘ ad Custo isfac

In both new builds and rebuilds, users of the EZF con- e Immediate inspection for proper installation by
nector system are experiencing a dramatic raduction installers and QC inspectors.

in drop related service calls. RF leak-
age trouble calls resulting from
improper connector installation and
corrosion are no longer the single
most problem in a CATV system when
the EZF connector system is used.

PROVEN: Fewer problems occur
during installation

* One color-coded connector for
each cable size minimizes ccnnector
selection problems.

e The cable is prepared for installation
the same way every time with the EZF
cable preparation tool.

¢ Only a 7/16 inch wrench is needed
for instailation.

e Cassette packaging facilitates
proper installation and reduces con-
nector loss.

PROVEN: Fewer problems occur
during service life

e A circumferential, environmental
seal is automatically made at the con-
nector/cable interface during instal-
lation.

¢ The EZF sealing sleeve supplied
with the connector prevents moisture
penetration at the connector/port
interface.

* Material compatibility and corrosion
resistance are ensured by specially
selected and tested materials and
platings.

e Rugged connector design and con-
sistent installation-quality contribute to
reduced RFTeakage and reliable per-
formance.

Bgychem #; ANIXIER

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 373-9200, (800) 841-1531; SEAT TLE: (206) 251-6760, (800) 426-7665,
MIDWEST-CHICAGO: (312) 364-7000. (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-7337, (800) 231-5006;
IRON MOUNTAIN, MI: (306) 774-4111, (800) 624-8358; SKOKIE, IL HDQTRS: (312) 677-2600; EAST-ATLANTA.: (404) 995-5110, (800) 241-5790;
LONG ISLAND, NY: (516) 293-7788, (800) 645-9510; NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813) 626-7115, (800) 282-9164;
CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885.

In an emergency, weekends and holidays or after 5 P.M. call toll free 1 (800) 323-8166.
CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road, Skokis, IL 60076, (312) 677-2600
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