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A reliable member of
your community

—————— =1 NX-100

This 21 channel headend consists of:
— 14 Satellite receivers

— 12 VideoCipher II® descramblets

— 14 Television modulators

— 7 Off air processors

Allinonly 49" of rack space.

Looking for a reliable, cost-effective headend? Look no further. The Nexus NX-100 integrated
headend provides you with the solution. The NX-100is based on the Nexus Series 100 product
line, and features the revolutionary VCMB VideoCipher® Mainframe. The VCMB houses

|

6 VCII® descramblers in 12” of rack space.
The NX-100: !

- sets a new standard for reliability

-is compact and easy to install

- offers unbeatable value.

The NX-100 — the complete solution to all your headend requirements. And like all of our
products, itis covered by the famous Nexus five-year warranty. Call or write for detadils.

Nexus — Definitely Ahead of Our Time N 3 \

PERFORMANCE
YOU CAN_SEC

TEL: (206) 644-2371 BELLEVUE, WA. or (604) 420-5322 BURNABY, BC. FAX: (604) 420-5941
WRITE: NEXUS ENGINEERING CORP., 7000 LOUGHEED HWY., BURNABY, BC. V5A4K4
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NO DROPOUTS

Now that Trilogy has a complete line shopping in all installations.
of foam drop cables, you don't have to go Take it all the way in with Trilogy
elsewhere to move inside after your MC? and go forward with confidence with
trunk and feeders are in place. the most rigorous quality control found in

And you get the savings of one-stop the industry.

, __ .
o Trilogy g
Reader Service Number 3.

COMMUNICATIONS INC.
Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
800-874-5649 ¢ 601-932-4461 & 901-462-8700
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BEAUTY AND THE BTS¢
Jerrold’s COMMANDER' MTS Stereo Encoder

Black-and-white video on a color
TV. Mono audio from a stereo TV.

Sounds drab, doesn't it?

Now there’s a way to brighten up
the situation: Jerrold’s COM-
MANDER® MTS BTSC stereo

encoder.

Any BTSC stereo encoder can
encode your satellite-delivered sig-
nals into stereo. But only the
COMMANDER MTS can guaran-
tee both you and your subscribers
the quality sound you want and
deserve. It actually exceeds all
broadcast performance
requirements.

With the COMMANDER MTS
stereo encoder you hear every-
thing you're supposed to hear in
clear; clean BTSC multichannel
sound. And nothing else.

So do your subscribers.

Overmodulation protection assures clean, clear

of audio (bottom).

JERROLD

aVavaV

audio output (top). It prevents clipping and flattening

That's because Jerrold’s COM-
MANDER MTS is the only stereo
encoder with non-clipping over-
modulation protection! There’s no
way the annoying pops, cracks and
distortion that comes from erratic
audio input levels can get through
to your subscribers, because the
CMTS just won't broadcast them.
It’s designed to deliver pure sound
only—even when the signals it
receives are something less than
constant.

But that’s not the only reason to
install a Jerrold CMTS encoder.
There's also the broad deviation
range of the logarithmic LED
metering which makes it easy for
you to set—and maintain—cor-
rect audio levels. There's
dramatically low power consump-
tion. And, Jerrold is the only
manufacturer to offer standard

Logarithmic pal
separation at a glance,

JERROLD MTS Emcop

INSTH \ﬁ%

41.25 MHz and 4.5 MHz output so
that your encoder will work with
almost anybody’s modulator with-
out modification.

Finally, when you're ready to
upgrade to Second Audio Pro-
gramming, the CMTS is ready. SAP
is easily field-upgradable without
adjustment.

It’s all there in one attractive
package. The Jerrold COM-
MANDER MTS Stereo Encoder:
your sound investment.

For more information on the Jer-
rold COMMANDER MTS Stereo
Encoder contact your local Jerrold
Account Representative or call or
write Jerrold Division, General
Instrument Corporation, 2200
Byberry Road, Hatboro, PA 19040
(215) 674-4800.
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Call Toll Free
1-800-288-1506

APARTMENT BOXES

(ot

Cable Security Systems, Inc.

801 Fox Trall - P.O. Box 2796
Opelika, AL 36801
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EDITOR'S LETTERIIIIHIIHIHTIHH

The National (and
international) Show

You might say that this year’s Cable '89 in
Dallas had a distinct 'country” flavor. With the
actual (and proposed) expansion by several
major MSOs into CATV markets in the United
Kingdom, Europe, Japan and elsewhere, repre-
sentatives from many of these markets dropped
in at the National Show.

Onthe exhibit floor, the amount of international
activity at times seemed to be permanently after-
ing the future of U.S. CATV technology, opera-
tions and programming. The first-time National
Show exhibitor Cabletime, aU.K. manufacturer
of hardware and software for switched-star sys-
tems in Europe, drew crowds of curious conven-
tion-goers. In its booth the company demon-
strated home ordering, impulse pay-per-view,
remote metering and integration of telephony.

The Far East also was represented: A delega-
tion from the Cable Television Association of the
Republic of China met with exhibitors and sought
programming agreements for operators in
Taiwan. (For more details on this story, read
“News’’ on page 9.)

Meanwhile, back at the ranch...

Finally, onthe evening of Tuesday, May 23, 150
attendees from 12 different countries converged
on Southfork Ranch for a barbecue buffet hosted
by Gilbert Engineering, Magnavox CATV Sys-
tems and Times Fiber. But whatever the native
tongue of the participants, all seemed to carry
with them the same message: international
growth of CATV through cooperation and under-
standing.

Another event at the National Show was an
excellent rodeo hosted by Anixter Cable TV. In
an awe-inspiring feat, CT's Vice President of
Editorial (and veteran rodeo champ) Toni Barnett
mounted her bull in an attempt to harness the
forces of unbridied power—her moment of glory.

HDTV: Pictures on exhibit

Despite the ongoing contemplation of high
definition TV standards by the Federal Commu-
nications Commission, this technology proved
to be alive and well at the 1989 National Show.
Two technical sessions (‘*HDTV transmission
implications’ and **HDTV testing'") covered the
theoretical aspects of the topic. Meanwhile,
several vendors supplied information and/or pro-
vided demonstrations of their own versions of
advanced TV on the exhibit floor or in demon-
stration rooms at the Convention Center. Several
of these were:

» Scientific-Atlanta exhibited its new satellite-
delivered HDB-MAC, an extension of the B-MAC
system introduced in 1985. Accordingto S-A, the
format incorporates a *'spectrum-folding” tech-
nique to achieve 950 horizontal lines of resolu-
tion with a 525-line progressive scan and a ver-
tical resolution of 480 lines per picture height.
S-A announced thatits first customer for the new

system would be Telesit Canada based in
Ottawa.

¢ Tele-Communicatioas Inc., Capitol Cities/
ABC, Group W Broadcasting, Tribune Broad-
casting and NBC announced that they would
participate in a series of jointtests of the Faroudja
Labs’ SuperNTSC systerh for regularly sched-
uled broadcast and cable programming. The
equipment was placed in Heritage Cablevision's
Dallas system; the signal was transmitted over
a 12-mile fiber/coax link a»ﬁd intothe Convention
Center.

® The actual videotapg from the first satellite
transmission test of the Advanced Compatible
Television | (ACTV ) signkl was featured at the
David Sarnoff Research Cinter booth. Scientists
atthe centertransmitted the ACTV | signal 44,000
miles round trip to and frgm a 40 watt Ku-band
transponder May 9.

e Jerrold announced ks program to pursue
research into advanced T\ evaluating coax, fiber
and satellite delivery. With a test facility to be oper-
ational by year's end, the Jerrold Applied Media
Lab plans subjective and fonsumer preference
testing. The company has already purchased
test and demonstration equipment.

o Finally, Zenith demohstrated its Spectrum
Compatible HDTV Systerh via computer-simu-
lated pictures on a large pcreen projection TV.
According to Zenith, the skstem offers twice the
horizontal and vertical resolutions of NTSC. Itis
designed to use an extra, unallocatable 6 MHz
channel in the VHF/UHF gpectrum as an HOTV
augmentation channel.

Fun and games

The SCTE Rocky Mountain Chapter, CT Pub-
lications, the Colorado Catlle TV Association and
the National Cable Televisidn Institute are hosting
the first annual Cable Gdmes at this month's
CCTA convention, July 19121 at Marriott’s Mark
Resort in Vail, Colo. Judgd Ted Hartson of Post-
Newsweek Cable will preside over the competi-
tion, with technicians andlengineers from area
MSOs and cable systems dompeting for medals
(and atraveling trophy to the company with the
highest aggregate score). Bntrants will be judged
on their skill and accurady in performing four
tasks: drop cable splicidg, .500/.750 cable
splicing, passive testing of dctive equipmentand
using a time domain refleftometer.

Speaking of shows, I'm writing this letter in
Orlando, Fla., on the eve bf SCTE's CableTec
Expo. Who knows what technical events and sur-
prises this show will bring| But just in case you
weren't able to make it, fear not; next month’s
CT will provide our wrapu;i ofthe expoinwords
and pictures. Don’t miss il

ki G ot
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With headend space at a premium, the You'll fit twice the channels in the
9650 IRD is the best way to beat today’s same rack space with perfect compatibil-

rack space squeeze. ity. Add up thc difference. The 9650 IRD
Combine the industry leadmg —wedo it right. Call or write Scientific-
9640 receiver with a VideoCi pher” II Atlanta t AR PO. Box 105027

descrambler in one unit and you haveiit! Atanta, GA 30348 1-800-722-2009.

You use the industry’s first inte. atcd add descrambling capability when you
receiver/descrambler—the 9650 \ I j e needit.

Seven inches of extra rack ce, assured

compatibilty, and recuced cabling Scientific
Order the 9650 IRD without the Atlanta

descrambling module now and you can () Our customers are the winners.

VideoCipher® is a registered Trademark of General Instrument Corporation.
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pERFORMANCE %/ Austin Coryell
Richard Covell
The tools of choice by Cable Prep L;. i

o Hand-crafted from precision parts
e Proven in the field for durabilitty

 Today's CATV tooimaker, CABLE PREP

'c:oble preg

e Made in the U.S.A. ® Competitively priced

BEN HUGHES COMMUNICATION PROCUCTS CO

207 Middlesex Avenue, P.0. Box373

James Farmer
Scientihc-Atianta

James M. Golden

We make your job easier! Chester, Connecicut 064120373 &) ( Ron Hranac
Copyright 1989 Ben Hughes Commun-cation Products Co (203)526-4337 FAX: (203) 526-2291 ) e u'm

You Deserve Quality!
Your quality CAD system
design maps come from

Cable Link, Inc.

@ strand mapping
@ system design

@ drafting services
@ as-built mapping
@ walkout

® make ready

(614) 221-3131
Cable Link, Inc. Buys, Sells, Repairs,
converters, line amps, line extenders, headend, traps, parts

JuLyY 1989

Reader Service Number 8.
COMMUNICATIONS TECHNOLOGY

Clitford H. Paul
Consuiting €
Dan Pike

william Riker
Socrely of Cable
Clittord Schrock
CableBus Systems

A.H. Sonnenschein
M

Raleigh B. Stelle Il

American Te

David L. Willis

SCTE Board of Directors

At-Large Directors
Richard Covell
General b

Robert Lutt

Jones Intercable
David L. Willis
Tele-Communications

Regional Directors
Pete Petrovich (Reg
Petrovich & Associates
Ron Hranac (Reg

Intercable Inc
Ted Chesley (Reg
Rock Associates
Leslie Read (Region 4
Sammons Comr

Wwendell Woody (Reg

Anuxter Cabre TV

8Ill Kohrt (R n6

Kobrt C: 1

Victor Gates (Reg

Metrov

Jack Trower (Reg

WEHCO Video Inc

James Farmer (Reg
wendell Balley (Regi
Natianal Cable T

Pete Luscombe (Reg
TKR Cable

Bob Price (Region 12
BradPTS

FBTE

VBPA




NEMVNVS T n

summit Media acquires
CT Publications Corp.

GOLDEN, Colo.—Summit Media International,
publisher of Media Business, Media Business
Review and Newspapers & Technology, recently
acquired CT Publications Corp. (CTPC) of Engle-
wood, Colo. CTPC publishes Communications
Technology, Installer/Technician and Cable
Strategies.

This acquisition will reunite Summit Media
President Paul Maxwell and CTPC President/
Publisher Paul Levine. Under the agreement,
Levine will become president and chief operating
officer of Summit Media's newly formed cable
TV division and will oversee day-to-day opera-
tions of that group.

Members of the Taiwan delegation pose with
Bob Toner (front row, right) at the NCTA
Show.

Chinese delegation
invades NCTA Show

DALLAS—Seeking programming agreements
for CATV operators in Taiwan, a Chinese dele-
gation (including top leadership of the Cable Tele-
vision Association of the Republic of China) met
with exhibitors here at the National Show in May.
Although franchises haven't yet been awarded,
a 100-mile test system carrying 24 channels
initially will be constructed, with a projected start-
up date of July 1, 1990.

The new system, to be built in Taipei, will pro-
vide atest of technologies including microwave,
fiber optics and 500 MHz gear. About 100 MATV
systems currently are operating in Taiwan, which
has four off-air broadcast stations. Taiwan, an
island of 20 million people and 7 million homes,
now supports a three- to six-channel MATV ser-
vice with average per month revenues of about
$6 to $7 and installation charges between $50
and $100.

Anixter sells
100th Laser Link

DALLAS—At a press conference during the Na-
tional Show, Anixter Cable TV announced that
Westmarc Communications' Cape Cod Cable-
vision recently purchased the 100th Laser Link
fiber-optic system. Cape Cod will employ five AM
fiber nodes using the second generation LLR
series Laser Link receivers. As well, 51 miles of

COMMUNICATIONS TECHNOLOGY

AT&T LXE six-fiber cable will be installed in the
system to link five towns in the area. To connect
two headends, Anixter will provide its Video Link
FM electronics manufactured by Synchronous
Communications.

In addition, Anixter and Synchronous an-
nounced the signing of a two-year marketing
agreement. Under the terms of the agreement,
Anixter will be the exclusive marketing partner
for all Synchronous products sold to the CATV
industryinthe United States, Canada, the United
Kingdom and Europe.

Other announcements atthe pressconference
included an agreement with Denver-based Rifkin
& Associates, whereby the MSO's Suwanee, Ga.,
system will use over 20 miles of fiber-optic cable
to carry FM signals from the main headend to
four hub sites. Also announced was Anixter’'s
agreement to supply 83 miles of fiber cable as
well as electronics to Suburban Cablevision in
East Orange, N.J.

In other news from the show, Anixter an-
nounced the completion of Laser Link installa-
tions for two Tele-Communications Inc. systems.
The Corvallis, Ore., system will use the Laser Link
to reduce the cascade on an 11.5-mile super-
trunk. According to Dave Willis, TCI’s director of
engineering, ‘‘Not only was there an immediate
and significantimprovement in the quality of de-
livered pictures, butthe equipment performance
levels far exceeded our expectations.” Another
installation was recently completed in TCI's

Millbrae, Calif., system, where operating
specifications were said to have exceeded those
reported in Corvallis.

RMT employee wired
for sting operation

REDONDO BEACH, Calif.—It was nota normal
Wednesday for Chuck Blanchard, regional sales
director at RMT Engineering's Southern Califor-
nia office. He received acall fromthe company’s
home office in Sunnyvale, Calif., that someone
in Blanchard'’s area wanted to sell test equip-
ment. There was a good possibility that this
equipment had been stolen.

Blanchard made arrangements to meet with
the dealer the next day. After discussing prices,
the dealer told Blanchard that there was other
equipment available and only cash was accept-
able. The dealer went to his car and returned with
a field strength meter, which he agreed to sell
for $500. Blanchard made a mental note of the
serial number and arranged for the transaction
to be completed the following day.

RMT's computer produced a record of having
repaired the meter two years ago; the meter
belongedto Century Cable of Redondo Beach.
A phone call to the system revealed that this par-
ticular meter had indeed been stolenin 1987 (at
least the thief had waited for it to be repaired).
Atthis pointthe local authorities were contacted.

* SUPERTWIST LIQUID CRYSTAL
DISPLAY

¢ AUTOMATIC DISTANCE
CALCULATION

* WAVEFORM/DATA PRINTER
STANDARD

* RECHARGEABLE NICAD
BATTERIES STANDARD

¢ TESTS ALL TYPES OF
METALLIC PAIRED CABLE

* LIGHTWEIGHT, COMPACT AND
RUGGED PACKAGING

¢ EASY TO OPERATE

°4,395

Complete

For more information or to place
an order call or write:

RISER-BOND
INSTRUMENTS

Model 1210

TIME DOMAIN REFLECTOMETER CABLE FAULT LOCATOR

 ——
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3430 Fujita Avenue
Torrance, California 90505-4078
(213) 539-8030

In Caltf (800)641-2288
Outside Calif.  (800)551-2288
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Integral and Channell have been standard
setting industry standards together construction
for over 8 vears. Our associa- symbols
tion has made us the e adopted by
leaders in provid- PFs - U _4 our industry,
ing under- plus new
ground symbols
— materials that allow
for Cable you to
- Television show on
plant: Integral’s vour base
Cablecon® Cable- maps the exact
in-Conduit (CIC), types of enclosures
Drop-in-Duct needed in the field. No
(DID), more guess work. The correct ma

and Fiber-
in-Duct
(FID); and
Channell’s free
breathing
above grade
pedestals
and airtight,
watertight below
grade enclosures.
To make it easier to order
our complete line of high
quality CATV products and to increase
vour construction efficiency, we would
like 10 send you our new designer tem-
platc — FREE! 1t contains all of the

terials at the job site...every time!

Whether vou have one mile or a
100 miles of underground plant to
build this vear, why not buy direct from
the Integral and Channell team? You'll
save big bucks and be supported by one
of the industry’s largest direct sales
forces in the U.S. and Canada.

Put our high standards to work
for you today. Call 800/423-1863
(800/345-3624 in CA), or write for
vour FREE designer template and
information on the complete line of
Integral’s Cable-in-Conduit products
and Channell’s above and below grade
pedestals and enclosures.

AL
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According to the police, the only way to catch
the thief and retrieve the meter wasto wire some-
one with a hidden microphone, meet the dealer
and get himto admit the meter had been stolen.
Since Blanchard had made the initial contact,
he was the logical choice.

The next day, he met withthe Undercover Divi-
sion of the Redondo Beach Police Department.
Atthe station, he was briefed onthe sting opera-
tion and was fitted with a hidden microphone
and alight armor vest. Soon, Blanchard andthe
detectives met near the arranged location, the
Miami Spice restaurant. By the time Blanchard
entered, the Los Angeles Sheriff's surveillance
team was inthe parking lot and the undercover
team in the restaurant, all in place.

As expected, the suspect was there

Blanchard talked with him about the meter and
other items for sale. After getting the suspect to
admit to the theft, the booth was surrounded by
detectives and the perpetrator was handcuffed.
In the trunk of his Mercedes he had stashed
several converters, meters and a commercial
grade camera. So the police arrested the thief

Century Cable received the stolen meter and
Blanchard saved the day.

National Cable Museum
names Riker director

UNIVERSITY PARK, Pa—William Riker, exec-
utive vice president of the Society of Cable Tele-
vision Engineers, was recently appointed to the
board of directors of the National Cable Television

GCLI PROOF OF

SNIFFWARE

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!
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Center and Museum (NCTCM). He was also
named to the NCTCM Education Committee.

The NCTCM, located énthe campus of Penn
State University, was established in 1986 to pro-
vide educational and fraining opportunities
about CATV and its servidesto the public; estab-
lish a comprehensive national archive of the
history and development of CATV and totake oral
histories of its founders and of leaders from the
private sector and government; maintain a
repository for the documents, programming and
artifacts to preserve them for research and
scholarly activity; and monitor the development
of cable and allied broadtand communications
services as they relate to siibscriber services and
to actively pursue their future development for
the public good. Since the official opening Oct.
4, 1988, the NCTCM facilities have been used by
the students for educational courses, lectures
and seminars on CATV technology.

ALS, Adcom sign
pact with Rogers

TORONTO—In what is bejng called the largest
fiber-optic transport systern sale in CATV history,
Rogers Cablesystems of Cdnada recently signed
anagreement with American Lightwave Systems
(ALS) of Wallingford, Conn!, and Canada-based
Adcom Electronics Inc. Utider the terms of the
agreement, Rogers will purchase an ALS fiber-
optic network through Adcom for the MSQO's
Toronto metropolitan areajsystem

ALS will provide all the electronics of the system
plus status monitoring and control software;
Adcom will supply systemiintegration of hard-
ware including optics and switching systems and
additional control software The total purchase
price is approximately $5 million, with delivery
of the network and control goftware planned for
the last quarter of 1989.

Industry loses
pioneer Parsons

FAIRBANKS, Alaska—One of the original
pioneers of CATV, Ed Pafsons, died here
May 23 atage 82. In Novémber 1948, Par-
sons setup his antenna atop alocal hotel
in Astoria, Ore., and strung twin-lead
cable to his home. This lallowed him to
receive off-air transmissigns from KING-
TV in Seattle. Shortly thereafter, he dis-
tributed the signal to othér homes in his
neighborhood

After building several ather CATV sys-
tems in the northwest United States, Par-
sons moved to Alaska. Wile becoming
involved in constructing aeronauticat navi-
gation and communicatiobs sites, he also
built a CATV system in Point Barrow,
Alaska—the northernmost city of the 50
states.

s

National Show notes

® Zenith Cable Products is planning to
expand its role as a suppligr of addressable
decoderstotheinternational market. Zenith has
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Cable

[f you're ready to integrate fiber optic cable into
your cable TV system, Siecor is ready for you.

Because we have exactly the products you need
from cable and hardware to equipment for splic-
ing and testing. And we offer the precise choices

you need, too. For instance, our cable comes in a

variety of sheath and core designs to handle aerial,

duct and underground applications the best way
possible. Furthermore its loose tube design makes
installation and maintenance easy. And when it
comes to splicing, we offer fusion and mechanical
options to suit your specific needs.

What's more, we don't just provide the
best-suited products for the job. We're ready to

ead o
service and support.

help with unsurpassed

From our engineering consultation to our instal-
lation expertise, we can show you the easiest,
most efficient ways to use fiber optic cable every
step of the way.

It's this kind of support, together with our
many product innovations, that's made us the
leader in fiber optics. And it's what makes us so
well equipped to serve the cable TV industry:

So call us at 704/327-5819. Or write Siecor
Corporation, 489 Siecor Park, Hickory; North
Carolina 28603-0489. You'll see that no one’s

o need an Secor. SIECOR
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already begun shipping its RF converters to
France and announced agreements with com-
panies in Venezuela, Colombia, Barbados, Indo-
nesia, Netherlands Antilles, Finland and
Sweden. Also, Zenith reported that it shipped its
first multiport decoders last month; its first
customers included TeleCable Corp. of Norfolk,
Va.

® The Fiber Connection Inc. is planning to
hold two training classes on fiber optics through-
out the country for the CATV industry. The first
class consists of splicing (mechanical and fusion)
and construction, while the second class will in-
clude design, engineering, construction and
electronics. Several manufacturers of fiber equip-
ment are becoming involved in the classes.

® [SS Engineeringannounced areorganiza-

tion of its distribution. The authorized distributor-
ships for the CATV market have been reduced
to eight national distributors. They are: Passive
Devices Inc., Fort Lauderdale, Fla.; Jerry Conn
Associates Inc., Chambersburg, Pa.; Robinson
Communications, Birmingham, Ala.; Cablenet
Supply, Eden Prairie, Minn.; Spectrum, Bedford,
Texas; Mega Hertz, Denver; Western CATV, Tor-
rance, Calif.; and ComTek, Hayward, Calif.

® Capital Cities/ABC, NBC, Group W Broad-
casting and Tribune Broadcasting announced
they would participate with Tele-Communications
Inc. in a 10to 12 city test of the Faroudja Super-
NTSC advanced TV system.

® Standard Communications Corp. named
Toner Cable Equipment as CATV industry dis-
tributor for Standard’s SATCOM Division prod-

Genuine
Jackson Tools

Available through the
industry’s leading distributors:

CABLE TV
GTE Supply

Hall’s Safety Equipment

KES

Horizon Cable/TVC Supply

Anixter Canada, Inc.

Power & Telephone Supply Company, Inc.

CATV

Larry Borson

Jackson Tool Systems, Inc.

PO. Box 6
Clayton, OH 45315
513-835-2641
FAX 513-836-0396
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ucts. According to the lagreement, Toner will
distribute Standard’s cgmplete product line.

® Catel Telecommugications and Reliance
Comm/Tec Corp. announced an agreement to
develop fiber-to-the-home products. The re-
sultant product offering i& anticipated to provide
a near term, economic justification for fiber-
based voice, dataand video servicesinthelocal
loop while positioning its users for future broad-
band capability. The twb companies are cur-
rently negotiating with |several regional Bell
Operating Companies, mrajor independents and
MSOs to establish field §rials to take place by
year's end.

® Pioneer announced that the recent order
from Warner's Brooklyn Queens Cable systems
for Pioneer addressable ¢onverters brought the
total of these products used by BQ Cable to over
275,000 units.

® Midwest SATV recently opened a new
warehouse in Phoenix to serve 11 Western states.
In addition, Midwest becaine the only authorized
stocking distributor of Jefrold fiber-optic prod-
ucts. Also, it is now carrying the Milenium line
of multitaps and passive devices manufactured
by Antronix.

® Scientific-Atlanta regently completed ship-
ment of 82 Model 6380A stereo encoders to
Adelphia Communicationg systemsin New York,
Virginia, Pennsyivania andjOhio. S-A began ship-
ments of its Models 8590 and 8595 addressable
volume control converterd to Cox Cable Jeffer-
son Parish, La. It also will s§pply Model 8595 ad-
dressable set-tops to Conjcast Cable Commu-
nications for six sites in Nelw Jersey, Mississippi
and Arkansas. In addition, 5-A willsupply 18 AM
fiber-optic transmitters anfl bridging amplifiers
for Jones Intercable’s rebuiid in Turnersville, N.J.
Finally, TKR Inc. will employ S-A feedforward and
AT amplifiers in the MSO'd rebuild of the Rock-
land, NY., system. |

@ The Cable-Satellite Fublic Affairs Network
converted its entire operatibn to Panasonic’s Mil
videotape format, which, $-SPAN says, makes
itthe first U.S. network to uge the new format ex-
clusively. The 1/2-inch Mji format enables a
cassette to hold up to 90 minutes of recording
time, compared to other| available portable
systems that limit cassette$ to only 20 minutes
of tape. |

@ BradPTS was selected as one of three con-
verter and CATV service organizationsto provide
nationwide repair and remanufacturing on con-
verters, headend and othdr equipment for all
Jones Intercable systems.

® ComSonics is now dffering flyovers, an
alternative to ground-baséd CLI (cumulative
leakage index) measuremént. Recognized by
the Federal Communications Commission's Part
76611, this option utilizes airtorne test equipment
to perform an aerial inspectidn of the entire cable
plant. This service also geherates a statistical
summary of the test data aé well as indicating
excessive leakage areas.

® David Pangrac, diredtor of engineering
and technology for Ameri¢an Television and
Communications Corp., rbceived the 1989
Vanguard Award for Science and Technology.
Pangrac was honored for his development of the
ATC fiber backbone conceptifor AM broadband
transmission.
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The new Wavetek SAM 2000.

Push a hutton and your
old world comes to an end.

After you try the new SAM 2000,
anyone else’s signal level meters
will seem like a waste of time.

By comparison, they are.

Because Wavetek’s SAM 2000
has just redefined what a signal

level meter should do, and how
fast it should do it. So the world of
Cable TV testing as you've known
it has just ended.

Direct LCD display with auto-
ranging provides precise measure-
ment with no interpretation
required and indicates a com-
prehensive list of measurement
parameters. All
through quick, easy
keyboard control.

FAV key allows
fast checks on user
programmed chan-
nels such as pay
channels.

CAL feature permits instant field
calibration for temperature vari-
ations and test probe, and it even
shows when an error in calibration
has occurred.

HI/LO pilot button quick-steps
between system pilots.

Semi-automated C/N test pre-
vents errors in measurement of this
critical system parameter. The SAM
2000 easily locates power supply

or filter problems through measure-

ment of system hum modulation.
Two-button tilt function displays
mathematical difference between
the programmed hi
and lo pilot, with
realtime update.
Two-button Delta
Video/Audio feature
quickly displays
video-audio level
ratio.

The SAM 2000 comes pack-
aged in a compact, lightweight,
extremely durable weatherproof
ABS plastic case, with built-on
strand hooks. Even when open it
can handle a sudden shower. And
for night use an optional battery
powered light illuminates the entire
face of the unit.

The new Wavetek SAM 2000. In
every way, it's designed to make
the most of your time. So don't
waste any in getting one.

For more information and the
name of your nearest Wavetek
sales rep, call us at 1-800-622-5515.
In Indiana, 317-788-5965.
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BLONDER’S VIEW HHHHHTTTHHTH
HDTV—AnN interim proposal

By Isaac S. Blonder
President, Blonder Broadcasting Corp.

American TV is popularly proclaimed as being
born at the 1939 World's Fair. Maybe so, but |
was a visitor to the fair along with a fellow physics
student; nothing like that crossed our eyeballs.
Later on, in the spring of 1941, | was employed
atthe General Electric radiofactory in Bridgeport,
Conn., where gossip opined that the laboratory
was secretly copying an RCA TV receiver for pro-
duction next year. Of course the war canceled
civilian electronics and television didn't really
come out of the diapers until 1946.

It does seem that every new facet suchas UHF,
color or stereo sound when addedtothe TV jewel
suffers from obstreperous obstacles no less
seriousthan a war. High definition TV's greatest
handicap may be the surfeit of inventors. The hey-
day of an NTSC committee format where every-
one labored toward a common goal and em-
ployed the best ideas regardless of the patent
implications is over; the Federal Communications
Commission will be forced to flail the ideas and
toss out the chaff as best as it can without a con-
sensus from industry.

50 years old?
Television is now 50 years old (43 by my
reckoning). The NTSC format is one of the ma-

jor engineering miracles deserving of the highest
honors our country could have awarded. Per-
haps tis not too late for our “’kinder and gentler”’
president to declare an annual holiday and stage
impressive ceremoniesthat would highlight the
good life we citizens enjoy as a result of the
deliberations of the NTSC participants!

To arrive at an interim solution for HOTV we
need to consider the cost to the consumer as
the first priority and universalimproved TV asthe
ultimate goal. NTSC is a proven, rugged, low-
cost scheme usefulin every delivery format. Any
variant of NTSC that is not totally compatible
would require the expenditure of billions of dollars
to replace an existing TV infrastructure that is
totally satisfactory to everyone except the
prophets who can see the future but not its birth.

Terrestrial broadcasting will remain the lowest
cost television for the low income citizen, of
course without the richness in programming
available from a pay service such as cable. But
our society needs to love even the poor among
us. Black and white TV will survive as the lowest
cost viewing device; 20 percent of the receivers
sold today are without color. Compatible HDTV
should be the order of the day.

However, if spectrum space can be found and
the inventors deliver HOTV in 6 MHz, then we
could be free of the fetters of NTSC and perhaps

a generation later NTSC could be abandoned
if the low-cost version is no more expensive than
today’s black and white special. Mobile TV has
its place; one often desires and even is depend-
ent upon the ability to rdceive television away
from a fixed site.

The interim proposal

Without fear or favor for the declared pro-
ponents of HOTV, here ismy interim proposal:
Within the constraints of 68 MHz, the lowest cost
enhanced technology that eliminates most of the
artifacts now plaguing NTBC should be offered
as an alternate standard to be employed on a
voluntary basis by the btoadcaster (or cable,
etc). Also, 12 MHz should be assignedto all UHF
TV with the additional 6 MHz to be internally used
for HOTV or leased to othed broadcasters for any
useful purpose. The highast quality HOTV pro-
posal using up to 12 MHz should be approved
by the FCC only after giving all comers time to
perfect their system, eveniif it takes five years.

Ultimately, this new HOTV scheme will be
made obsolete by some ye} unborntechnology,
probably by a fully digitized format viewed
through a 3-D pair of lighfweight glasses self-
powered and remotely fed. Meanwhile old faithful
NTSC will still be hypnotizipg its audience and
for less bucks for the bang!

i

LOSING HOTEL REVENUE?

i Two-Year Warranty

Toll Free (800) 877-2288

tailor-made to your customer.

If your cable system is making a dry pass by a hotel or
other Multiple Dwelling Unit you are not taking advagtage
of an enormous revenue source. The CADCO *‘Sele
Cable Service”’ may change that dry pass into

a virtual torrent of revenue, inexpensively! \

t

The CADCO ‘““SCS’’ may be configured into a multi- |
channel drop-in headend—just feed SCS a cable dro
and output to the distribution system—a cable servicg

Telephone CADCO TODAY for details!

(214) 271-3651

Please request your free Cadto catalog.

Garland, Texas 75041

FAX (214) 271-3654

Reader Service Number 15.

d

16 JULY 1989

COMMUNICATIONS TECHNOLOGY




CLI: It's not just
for engineers anymore

By Ted Hartson
Vice President and Chief Engineer, Post-Newsweek Cabie

Any industry utilizing technology requirestech-
nicians or engineers to keep things working.
Beyond simply constructing and repairing tech-
nical things, the person who does all this also
should be a translator and express technical
issuesto non-technical peopleinanon-technical
way. This person conversely takes generalized
goals and direction from management and
translates them into tasks for “‘teckies.” All too
often technical personnel adroit in technical
capability fail miserably in the role of translator.
Most managers are not especially technical and
hence rely on the constructive recommendations
of their technical staff to outline the scope of a
technical task.

In matters related to compliance with regula-
tion, the manager may not be fully versed inthe
technical nuance of the issue. The engineer may
lack the sense of importance associated with the
regulatory issue. A special relationship must exist
iftechnical regulatory issues areto be dealt with
to the satisfaction and detail required by all
parties.

It is simply unfair for management to expect
tecKinical personnel to undertake and manage
asystem's signal leakage compliance program
without the involvement and support of
management.

Effective management of a signal leakage pro-
gram takes:
® a plan that can be easily understood and
periodically reviewed,

@ time to monitor for leaks and an orderly pro-
cess for their repair,

® money for adequate leakage detection
equipment and necessary repairs and

® encouragement and praise.

Trained for centuries

Every manager | ever knew was good at the
first, most were good at the last, but afew would
rather eat a bug than spend time or (worse yet)
money. Some managers have been trained for
centuriesto avoid engineers looking for money.
A comprehensive leakage monitoring program
must have the support and cooperation of every-
body in the company if it is going to work. The
manager must provide a clear-cut message as
to what is expected. Saying *'go fix the leaks”
isacopout. Time necessary to patrol, isolate and
repair leaks must be provided on a regular basis.
Leakage monitoring is as much a part of a
modern cable system as installs, reconnects and
non-pay disconnects.

Nomanager would hand out disconnects and
say, ‘Do these if you have nothing else to do.”
Yethow many of us say, '‘Look for leakage while
you're out doing your regular work'*? Casual
leakage patrolling will notidentify enough leaks
fast enough to get an undermaintained system
into compliance. If your leakage program has
been weak, aconcerted effort will be necessary

COMMUNICATIONS TECHNOLOGY

"It is important to
remember that the
most severe leakage in
a system usually occurs
in aluminum plant.”

toclear the backlog of problems presently going
undetected.

Another big mistake: “‘If you hear a leak, stop
andfixit.” You will be amazed how hard of hear-
ing an otherwise healthy installer can be at 4:45
p.m.on Friday. Make it easy to report aleak; radio
dispatch is the best. Then integrate this job into
the regular work schedule. It is not realistic to
expect people to diligently search out that which
increases their workload.

As a rule of thumb, a system should find and
fix about one ieak for every two miles per month.
If your system is well below this volume of activity,
you either have a very tight system or an ineffec-
tive maintenance program. Any system can be
sufficiently leak-free to pass the CLI require-
ments. The older the system, the higher the
degree of maintenance that must be afforded the
plantto hold acceptable values of CLI. The final

resolution to nearly every leakage issue is to
tighten; most leaks are caused by something
loose.

If you are accelerating your leakage activity,
itis important to remember thatthe most severe
leakage in a system usually occurs in aluminum
plant. That's where higher level signals are car-
ried in the feeder and to some extent the trunk.
When a break occurs or something gets loose,
fields much larger than those associated with
drops occur. This doesn't mean to ignore the
drops. Butit's agoodideato getthe ‘big guys”
first since they create the greatest exposure to
the FCC, and the *'big guys” are in the aluminum.
Then go back and work on the drops.

An extremely effective leakage control device
is available in every hardware store; it’s a
716-inch wrench. Any person who doesn’t
wrench-tighten drop fittings is making un-
necessary work for everybody.

Touring the system

Every manager can benefit from atour of the
system. The view from the right seat of truck with
a'‘whoop-whoop’' coming out of the leakage de-
tector is far different than behind a desk looking
at your P & L.

In the final analysis, both are equally impor-
tant. We still have a year to get compliance under
control. In Nevil Shute’s classic On the Beach,
the last scene is a banner proclaiming, *‘There's
still time, brother.”

There is, but not much.

UNCLE SAM
WANTS YOU!

...to provide CLI data.
For dependable, accurate
measurements use the
SITCO DPX-1, a rugged
leakage dipole that won't
let you down!

» 2 YEAR WARRANTY
* STRONG 5" MAG. BASE

* REPLACEABLE ELEMENTS
FOR EASY FIELD TUNING

» AIRCRAFT ALLOY ALUM.
CONSTRUCTION

» COMPETITIVELY PRICED
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Antenna considerations
for controlling leakage

By Ted J. Dudziak

Director of Engineering, EIP Microwave

An antenna will provide a terminal voltage when placed in an electric
field according to the following relationship:

The required methodology for making ground-based field strength mea-

surements in determining the cumulative leakage index (CLI) is well-

described in Section 76.605 of the Federal Communications Commission

rules. It states: *'The resonant half wave dipole antenna shall be placed

three meters from and positioned directly below the system components

and at three meters from the ground.” While this measurement technique
will ensure a consistent standard in terms of the law it does presentcer- K
tain logistical problems if the cable operator is to perform the measure-
ment process on a routine basis. Any measurement alternative should
have traceable performance to the legal standard.

dBuV = dBuVim - K M
K = 20log(f) - Ges — 3154 dB )
where:

antenna factor in dB
frequency in MHz
Gas gain of the antenna over an isotropic
Any antenna should be able to be used for field strength measurements

Figure 1: Horizontal antenna patterns
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Now in stereo.

A stereo generator ought to
do more than just light the
MTS indicator on a sub-
scriber’s television set.

It ought to provide clear
channel separation, a crisp
audio signal, and reliable
performance.

It ought to have advanced

¢ Standard

7. Communications
SATCOM Division

P.O. Box 92151
Los Angeles, CA 90009-2151
Telephone: (800) 243-1357

In California: (800) 824-7766
(213) 532-5300 * Telex: 67-7173
Represented in Canada by

DGH Communication Systems Ltd.
Scarborough, Ontario *» 416/499-4746

features like built-in commer-
cial insertion, a 4.5 MHz out-
put and an AGCL circuit.

And a real DBX® noise
suppression system instead
of an imitation.

It ought to save precious
rack space. And it ought to
save money.

SG6o

C!
L:%\ ur BTSC

0
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Fortunately, one stereo
generator does all that. And
more. The new CSG-60 from
Standard Communications.

The CSG-60 is almost half
the cost of conventional units
when you purchase them
two at a time in the con-
venient side-by-side rack
mount. It has features found
onily on much more expen-
sive units. And because it’s
from Standard, you can
count on set-it-and-forget-it
reliability.

To get the full story on the

CSG-60, contact the SAT-
COM Division for the

Standard represen-
tative near you.

DBX is a registered trademark of DBX, Inc




Figure 2: vertical antenna patterns

if its antenna factor can be established. The antenna factors can relate
the measured terminal voltage to that obtained with a dipole. The user
canthen be assured that the field strength measurements made with the
alternative antenna are representative of those obtained using a dipole.
More suitable measurement techniques will encourage routine quantitative
characterization of leaks resulting in better control of leakage.

Currently there are two measurement alternatives accepted for the CLI
process. First isthe use of the inverse distance law that relatesfield strength
to the distance from the RF source. By using this relationship, measure-
ments can be made from a more practical distance and the measured
results extrapolated to the actual distance. The assumptionis more sensi-
tive to parasitic effects such as reflections from conductive elements (power
and phone lines) as well as any other reflective elements (such as buildings).

The second alternative is the placement of the measurement dipole on
avehicle roof at a height of one meter. An antenna height of less than several
wavelengths above ground or a reflective element acting as ground causes
adistortion of the antenna pattern and the resulting gain at various radiation
angles. Knowledge of how the pattern is affected will ensure that the proper
interpretation is made of the field strength readings.

Alternative antennas

The purpose of this article is to present information about alternative
antennasthat may be used for leakage measurements. Antennascan be
classified by their polarization: horizontal, vertical or circular. We will discuss
antennasthat have vertical and horizonta! polarization. Additionally, direc-
tion finding (DF) and near-field antennas will be discussed.

Half wave dipole: This is a well-characterized radiating element that
exhibits again of 2.14 dB over anisotropic antenna. Itis the practical stan-
dard used for most antenna work; most other antennas are related to it.
However, it cannot be used indiscriminately. The radiation pattern and
overall gain are easily affected by parasitic reflective elements. The strategic
placement of parasitic elements and the resuitant effect on the overall
antenna pattern is of course the basis of the Yagi-Uda design. Using
Equation 2 the antenna factor for a half wave dipoleis givenas K = 20log
(f x 0021).

Figure 1 illustrates the pattern distortions that can occur for various
antenna heights. What results isthat the gain of the dipole varies at differ-
entangles of radiation. A certain antenna heighthas advantages over other
heights when measuring emissions. Leakage measurementsin an ease-
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ment made from the street will have a low angle of fadiation. Made on
a strand directly above the CLI vehicle, they will have g high angle. These
pattern distortions should be taken into account if CLI measurements are
to be directly correlated to those made with a dipole outlined in Part 76.605.

One way to minimize pattern distortion is to select ajmeasurement fre-
guency compatible with the desired antenna heith. There are two
measurement scenarios: The first is with the dipole three feet above the
roof of a vehicle and the second is outlined in Part 76.605.

Table 1 hasthe antenna heights in wavelength for each of these scenarios
at different frequencies. Note the pattern variation between heights at 118,
225and 400 MHz (3/8, 3/4 and 1Y wavelengths). The pattern at 118 MHz
gives a good overall coverage except at low radiation angles, which will
be experienced when the leak is in the easement; these leaks will be
covered better with higher antenna heights. In a similar manner, leaks direct-
ly above a vehicle will be covered well with an antenr‘a height that has
a predominant response at high angles of radiation.

A popular vehicle configurationistomount adipolea v‘ery short distance
(eight inches) above the roof. Although somewhat difficult to characterize,
the resultant antenna pattern will be similarto that of the eighth wave pattern
for the frequencies in Table 1. As the dipole is raised anve the ground,
reflections become less predominant and the free-space radiation pattern
emerges. The nulis will be less distinct since there is rarely perfect reflec-
tion from the ground surface. The patterns for low anteqna height wili be
typical for vehicle configurations, while the patterns for hiQh antenna height
will be typical for walkarounds. {

Yagi-Uda: The Yagi-Uda (or Yagi) antenna has two cr'laracteristics that
can assistinleakage measurement and detection. The éntenna gaincan
be used to overcome problems that a dipole wilt have with increasing fre-
quency and to extend the measurement range. Animproved front-to-back
ratio and reduced gain on the sides of the antenna will mifimize the effects
of interference from reflections and other leak sources,

A Yagi's multielement configuration and resulting size dictate that a high
frequency of operation be used. However, at 225 MHz the tbtal boom length
of afour-element Yagiis lessthan three feet. Afour-elemerit Yagi will exhibit
8109 dB of gain over a dipole, 20 dB of front-to-back ratio and good side
lobe performance. A 4 percent bandwidth can be expected at the fre-
quency of interest.

One might consider modifying a commercial off-air Ch. 13 antenna for
operation in the upper aeronautical band. The antenna can then be

COMMUNICATIONS TECHNOLOGY
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Table 1: Antenna heights related to

frequency of measurement
f L 10/L 3/L 0.666/L

72 MHz 13.0 feet 0.76 0.231 0.051
108 MHz 8.6 feet 1.20 0.349 0.078
118 MHz 7.9 feet 1.30 0.378 0.084
137 MHz 6.8 feet 1.50 0.439 0.098
225 MHz 4.2 feet 2,40 0.721 0.159
400 MHz 2.3 feet 4.30 1.280 0.290

Table 2: Four-element Yagi dimensions

Dimension Wavelength
Driven element to refiector 0.20
Driven element to first director 0.20
First director to second director 0.25
Reflector length 0.51
Driven element length 0.47
First director length 0.45
Second director length 0.44

trimmed for the operating frequency of interest. A return loss bridge and
a bench sweep can be used to retune the antenna. Overall guidelines
are listed in Table 2 for a four-element Yagi.

Vertical antennas

The use of vertical antennas for use in all leakage activities will always
be in doubt. The predominant polarization of aleak has been argued for
sometime. According tothelaw, the use of a vertical antenna is not accept-
able. However, it has been shown that most leaks will exhibit both polariza-
tions when measurements are made at a distance. Interms of controlling
leakage a vertical antennacan be used to make a field strength measure-
ment. Some determination of the leak severity can then be made. However,
decisions should be made on the pessimistic side.

The use of a vertical antenna should be done with the same caution
as for horizontal antennas. Parasitic reflectors on a vehicle will cause a
distortion of the antenna pattern, which could resultin nullsin the response.
These reflectors can come from other antennas or metal objects such as
booms and ladders. The objects should either be moved or the overall
pattern of the vehicle characterized. Figure 2 shows the antenna patterns

Figure 3: Directional discontinuity ring

radiator g
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for vertical antennas of different lengths. The lengths are given in elec-
trical degrees.

The 1/4 wave vertical is a popular choice. It ex
dipole and is easily configured on a vehicle. It da
null at high angles of radiation, as shown in Figur
be configured for multiple frequencies to give cove
nautical bands.

The 5/8 wave vertical antenna exhibits 3dB of g

bits 3 dB gain over a
Bs, however, exhibit a
2. This antenna can
age in all three aero-

n over a 1/4 wave but

is built into the antenna base because the 5/8 wavg
resonant at the desired operating frequency. The mage
the antenna into resonance at 3/4 wavelength.

length. The resultis that other off-air signals willbere
up as intermodulation components in the receive!

advantage. Monitoring frequencies can be picked
cies are scanned. This can give more coverage

Directional discontinuity ring radiator (DDRR)is af interesting variation
of a vertical antenna. Shown in Figure 3, it has an oyerall antenna height
of 2¥2inches and adiameter of 8inches for a unittungd tothe aeronautical
band(121.25 MHz). The DDRR isintended for use of a vehicle. Aradome
is available to protect it from the weather. This antenria has a similar radia-
tion pattern to a 1/4 wave whip. it exhibits unity gair§ however, its high Q
gives it narrow bandwidth, which makes it ideal for greas with high inter-
modulation from off-air signals. For a 2-to-1 standing yave ratio, the DDRR
has a 3 MHz bandwidth vs. the 10 MHz bandwidth ¢f a 1/4 wave vertical.

The DDRR has the advantage that it requires ver} little ground plane
area to achieve its characteristics. This suggests tha this antenna could
be mounted on the front of a vehicle; this may be a fonsideration if roof
space is a premium.

Rubber duckies and others

A popular antenna for use in portable detection is the *‘rubber duckie.”
The types used on communications transceivers age 1/4 wave helically
wound antennas that have a narrower bandwidth than qo tional 1/4 wave
verticals. Scanner-type ‘'rubber duckies” also may pe helically wound,
but generally have a somewhat broadband characterfstic. Neither design
has well-characterized gain; however, the wider bandwjjdth scanner anten-
nas are more suitable for portable detection and logation of leaks than
are communications transceiver ‘‘rubber duckies.”

Direction finding (DF) antennas: Several types{are available; the
references contain many examples of DF antennas arjd their application.
One of the simplest vehicle-based DF techniques is}o use two Yagis at
a frequency in the high aeronautical band. The gainjof the antenna will
make up for any anticipated free-space losses and the directional
characteristics will allow isolation of the leak. The ingial direction of the
leak can be determined with each Yagi oriented towgd each side of the
vehicle. Switching between each antenna will teli thg technician where
to start the search.

A more sophisticated approach is to use multiple veftical antennas and
Doppler techniques. Several antennas can be switched electronically and
the direction of the incoming signal can be determingd from the relative
phase of the signal at each antenna. The relative begring can be read
out on an indicator device giving the initial direction ofghe search. These
devices seem to be very sensitive due to multipath ahd require a lot of
patience to use. False indications while the vehicle igin motion as well
as at rest are very common.

These systems usually use an audio tone as the ant¢
signal. The recovered audio is then used to determine
signal. The audio tone is usually placed at the lower ¢

nacommutating
he bearing of the
rner frequency of
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Figure 4: Near-field loop

of the leak instead of the electric field. The magnetic field has a more pro-
nounced attenuation effect with distance and does not seem to exhibit
the same extreme standing wave effects that electric fields demonstrate.

Theclassic near-field loop is shownin Figure 4. It is easily constructed,
commercially available and is usually tuned to one frequency. There is

no specific calibration requirement except that it e tuned for maximum
response. Once connected to a sensitive RF voltmeter it is moved along
the strand until a maximum response is achievedl.

Anothertype of near-field probe is a very short vertical antenna. These
are usually used with portable detection equipmerit to locate aleak when
thereceiver is very neartothe source. They take the form of ashort, single
element attached to the input of the receiver. The gffect is to desensitize
the receiver and allow variations in field strength to be noted.

Understanding antenna behavior

The best reference for a practical and theoretical understanding of
antenna behavior is the American Radio Relay League's Antenna Book.
This reference is revised on a regular basis so thal some of the material
might not be repeated every issue. However, much of the basic material
has not changed since the early 1950s and is repeated unchanged. Much
of what has changed is related to current work in the amateur arena. It
isthis author's view that the 1970 and 1988 issues represent good overall
references for any technical personnel who has t¢ deal with antennas.

Acknowledgement: Several of the ilfustrations in thi§ article are used with
permission of the ARRL.

References

1) FCC Rules and Regulations, Part 76, as amencfed through October
1987. {

2) J.D. Kraus, Antennas, Second Edition, McGraw-Hill, 1988.

3) J.D. Kraus, "Antennas: Qur Electronic Eyes atd Ears,” Microwave
Journal, January 1989.

4) Spectrum Analysis and Field Strength Measuremient, Hewlett-Packard
Application Note 150-10, September 1976.

5) The ARRL Antenna Book, 12th Edition, 1970.

6) The ARRL Antenna Book, 15th Edition, 1988. |

This article is reprinted with permission from the Natipnal Cable Television
Association’s ‘1989 NCTA Technical Papers.”

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

The CableTrac report is

ready for FCC filing and
yives you additional cred-
ibality with the regulators
through our independent

‘third party” status

ARE YOU?

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

It's the most effective because it graphic
ally identifies leakage “hot spots” going
far beyond a simple passifail report

It's simple because you can now tesl in
a day what otherwise would take weeks

It’s the least i 4
s the least expensive without disrupting the work schedule

because it uses state-of:

. y f
the-art signal tracking e, L Call CableTrac today for
technology developed additional information
by Dovetail Systems. Before July 1. 1990
shps up on you.
=(ablelras 'me. =

CableTrac, Inc.
19011 36th Ave. W. Suite A
Lynnwood, WA 98036
(206) 774-2100

A service of Dovetail Systems and Alpha Technologies
Reader Service Number 20.

26 JULY 1989

e

Cable Test Equipment Specialists

coupon in upcoming card deck.
!

Prompt, Professional Sérvices
at Reasonable Prices!

ELECTRONICS, ch.

4425 BLACKSTONE DRIVé
INDIANAPOLIS. IN 46237

1-317-783-6130
1-800-888-6130

Reader Service Number 21.

COMMUNICATIONS TECHNOLOGY



US ELECTRE)NICS

COMPONENTS CORPORATION

REPAIR PRrICE LIST

1-800-727-3006

DISTRIBUTION EQUIPMENT REPAIRED BY U.S. ELECTRONICS

AEL Cadco Gamco Scientific Atlanta

AMECO Cascade Jerrold Sylvania

Blonder Tongue Channel Master Kaiser/Thetacom Texscan

Broadband Coral/Vikoa Magnavox Tocom

C-Cor DBC RCA Triple Crown
Winegard

FLAT RATE, LABOR CHARGE(aIImoduIeslisled below) $1950 flat rate

Line Extender Dual Pilot Mother Board Power Supplies
Trunk Amplifier Return Housing, Trunk Standby Supplies
Bridger DC Power Pack Housing, Line Extender

Apartment Amps/Combination Circuits $22.50 flat rate
FSM's/Signal Level Meters $28.50 perhr.
Head-End Equipment $28.50 per hr.

PLEASE CALL TOLL FREE .
WARRANTY
FOR YOUR EQUIPMENT REPAIR | = eighty (180) days for |

STARTER KIT parts installed and labor to repair.
(All kits shipped immediately at no charge)

REPAIR-DIVISION

418 STUMP ROAD - MONTGOMERY, PA 183936

Reader Service Number 61. PL89318



CATV and amateur radio:

Toward peaceful coexistence

By Jonathan L. Kramer, KD6MR
Vice President of Technology, Communications Support Corp.

Thetitle of this article exemplifies a primary desire of the majority of plant
managers and technicians in our business. Why, then, does the issue of
cable TV interference (CATVI) to amateur radio operations due to signal
leakage continue to be a major concern for many operators? The parallel
question is, *Are we destined to continue to stir the ire of hams?"

itis not the goal of this article to tell you how to eliminate CATVI. Rather
the goal is, through understanding the underlying issues, to help you face
the inevitable challenge head-on in a positive and productive manner.

History tells the tale

The history of our stormy relationship with amateur radio goes back to
the early 1970s. As ourindustry graduated to provide our subscribers with
more than the 12 off-air channel assignments, we ventured into the use
of the mid-band to provide additional channel carriage capacity. This band
of frequencies lies between 108 and 174 MHz.

Asthe pressure for additional channels grew and equipment manufac-
turers increased the operational gain and bandwidth (while decreasing
the distortion products), we saw our industry expand into the super- and
hyper-bands. But every time we expanded our channel carriage band-
width, we encroached into someone else’s primary domain.

The Federal Communications Commission views cable TV systems as
non-broadcast facilities utilizing *‘closed’* transmission links. In plain
fanguage, this means that we are required to deliver our signals without
their leaking out of our closed, coaxial transmission systems. Our carriage
of cable channels in the on-channel mid-band, super-band and other
bands is on a secondary basis. That is, we can use these frequencies as

long as we don't cause harmful interference to the primary (over-the-air)
users assigned by the FCC. |

Who are the FCC-assigned primary users of the CATV sub-, mid-, super-
and hyper-bands? Aircraft, amateurs, fixed and mobile private two-way
(like delivery trucks, taxicabs and railroads), and publi¢ safety (e.g., govern-
ment, police, fire, forestry) two-way, to name just a few. The FCC has granted
them primary authority for over-the-air use of frequeficies that we use on
a secondary basis. When we as secondary users leak our signals into
the over-the-air world, we can violate our FCC author%ation tobethesec-
ondary user. And this is how the real trouble begins.

The ham radio connection

It didn’t take long for the relationship between theicable and amateur
communities to deteriorate as hams began to hear the buzz of our sync
centered on 145.25 MHz(Ch. 18 or E, depending on yaur channel designa-
tion scheme) in the lower portion of their 2-meter band Additionally, some
cable systems using Ch. 23/K (223.25 MHz) introduced a new and most
unwelcome noise into the center of the amateur 224 MHz assignment.

Many ham VHF receivers in daily use have an operational sensitivity
rated at or better than 0.5 uV. When you consider that some cable system
leaks below 20 uV/m are not treated as priority issues}y some operators,
you can begin to understand how the rift between our systems and
amateurs grew.

The American Radio Relay League (ARRL), based in\Newington. Conn.,
represents over 100,000 amateur radio operators injthe United States.
Founded in 1914 as the principal legislative (read: “*pplitical’’) represen-
tative of the amateur community, the ARRL has takef a leadership role
beforethe FCC in representing what the ARRL considLs to bethe signifi-
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cant detrimental impact of CATV leakage on amateur operations.

By January 1982, our relations with the amateur radio community had
deteriorated to the point where the ARRL filed a Request for Proposed
Rulemaking with the FCC asking that the cable industry be directed to
cease using amateur frequencies. At about the same time, the ARRL
established a""CATVI Desk’’ atits headquarters office as acentral clearing-
house for amateur-generated cable leakage complaints. System- and
corporate-level engineering representatives were invited to register them-
selves to assist in resolving complaints.

Throughout the late 1980s the relationship between amateur radio com-
munity and cable operators improved. This was due largely to the efforts
of many diligent cable operators and plant managers who beganto patrol
their systems in earnest for leaks. Others made overtures to local amateur
radio groups asking for assistance in locating leaks and correcting prob-
lems on a same-day or next-day basis. The ARRL and the National Cable
Television Association have established a formal method of passing on
CATVI complaints from hams to local cable operators.

Many operators are encouraging the hams on their technical staffs to
getinvolved in local amateur radio clubs and meetings. American Televi-
sion and Communications Corp. and Jones Intercable are good examples
here. One of ATC’s corporate engineers and a ham radio operator, Steve
Johnson, spoke on CATV! issues at the 1988 ARRL Southwest Conven-
tion. Histrip was sponsored by ATC. Jones Intercable’s Roy Ehman, Bob
Luff and Ron Hranac, also hams, have conducted several seminars on
leakage, teaching many industry employees (including me) about the
impact of and cures for CATVI.

How to fix that leak

You've probably noticed that | have not yet addressed the issue of cor-
recting CATVI; | don'tintend to. Many authoritative articles on the subject
have been published, and I'm assuming that the reader knows how to
identify leaks and make corrections. (Remember, your first cumulative
leakage index filing is just aroundthe corner) Instead, I'd like to share some
down-to-earth approaches to dealing with CATVI on a "'people basis"

The best approach to solving a CATVI problem is to prevent it before
it starts. By “‘problem,” | don’t mean the leak itself; I'm talking about the
angry ham or subscriber who is demanding that you plug up the system
now!

I knew of a system where the CSRs would discourage sales of specific
premium channels in certain areas because of ingress tearing up the pic-
tures. Not surprisingly, the local ham community was quite angry with the
operator. The community had a VHF paging transmitter located within
100 feet of the trunk and several ham radio 2-meter repeaters were just
as close. A quick trip to the system warehouse showed the just-hired
technical manager that the techs were still using trunk and feeder con-
nectors without integral sleeves. He ordered new connectors with sieeves,
developed a preventive maintenance program to install them and let the
techs loose.

The immediate resuits were that the system could sell pay services to
alarger group of the subscriber base, which the generai manager and
sales manager loved. The technical manager actually got calls from hams
asking what he had done to eliminate *‘that darned buzzsaw;”’ which he
loved. The number of calls for ingress went down to nearly zero, which
the techs loved. (Oh yes: | was that technical manager,)

Have you identified the members of your technica! department who are
hams? Many systems attract hams as technical employees because of
the parallel in hobby and employment. These "'amateur ambassadors’’
(punintended), if properly trained, speak both languages: hamand cable.
They can empathize with the distressed hams—unable to hear their favorite
local repeater over your sync buzz—and usually learn about many more
leaksinthe local area. Thisin turn can directly and positively impact your
CLI by allowing you to find *’hot spots” in advance of your routine drive-
out or flyover.

How about asking your general manager to underwrite the cost of the
newsletter of thelocal ham radioclub (in trade, of course, for areasonable
sponsorship announcement)? |’ve used this particular toot with great suc-
cess. ltisatrue “win-win" approach that, on a yearly basis, usually costs
less than a couple of spot ads in the local paper.

Hams, astechnically trained communicators, have a natural interest in
the operation of your system and headend. Why not offer to show off your
operation and, at the same time, tell them about what you are doing to
track down and eliminate CATVI? By all means, show them your leakage
receivers and explain how you patrol for leakage.

Let your franchisors (usually at city half) know that you take complaints
from hams seriously. At renewal/modification time, you may find yourself
facing a group of angry hams offering the city fathers sample franchise
language attempting to limit your use of ham frequencies.

But remember, none of these recommendations will be worth your con-
sideration if you have not yet made your own commitment to addressing
leakage in general and specifically CATV!. You will likely have a very nar-
row window of opportunity to resolve CATVI problems before a call goes
to your local FCC field engineering office. (By the way, it is not unusual
tofind outthat the FCC engineer assigned to investigate that nasty CATVI
complaint logged against your system is also a ham operator)

A people issue

CATVlis a peopleissue with adark, long, underlying history. When you
comparethecurrent, relatively calm waters of CATV| with the past stormy
seas, you might be lulled into believing that the problem is behind us. In
fact, the problems we caused ourselves in the past could resurface with
little warning. It just takes a little bad judgment (or neglect) to rekindle the
CATVI fires. If we are to continue to use shared frequency assignments
as secondary users, we must continue to put forth maximum effort to pre-
ventleakage. Like most ongoing technical issuesin our business, our com-
mitment to resolve CATV! is directly reflected in how well we do our jobs
overall. ]

of American Television and Communications Corp.

Ham operators in CATV industry

The following is a list (in alphabetical order) of amateur radio operators employed in the CATV industry. The 150 who responded to the request
in the April 1988 issue of “CT"' provided their name, call sign, company, location and modes used. This list was compiled by Steve Johnson

FM, SSB, NEWSLETTER ?

Acevedo, Nelson Almeyda Jr., William Atkins, Gary Barnhart, Bill Bentley, Bill
KP4FEN NP4EX WPCGR AASHH KBSHOX
CATV Noroeste CATV Noroeste CSU Technical Services Cadco Times Mirror
San Antonio, Puerto Rico Aguadilla, Puerto Rico Ft. Collins, Cola. Garland, Texas Midland, Texas
SSB, FM, CW CW, SSB, FM HFICW ss8 HF, VHF, UHF, SSB, CW
Adel Sr., John Amos, Alan Bailey, Wendell Bartlett, Dave Beuret, Kit
W5RR KN10O KC3BU NgCQC KH6JDE
Precision Electronics Jerrold NCTA United Artists ATC
Richardson, Texas Stow, Mass. Washington, DC Englewood, Colo. Honoluly, Hawail
8§88
Andrews, David Barnes, Richard Beeman, Paul Bourne, Dave
Allen, Fred N1ESK WA4IXN KA2MUM WBSTMP
KABYAE Storer Scientific-Atlanta Viacom Pioneer Communications
United Artists New Haven, Conn. Allanta, Ga. Smithtown, NY. Columbus, Ohio
New Hope, Minn 2FM, 10FM HF20-10, SSB, Packet
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Bowles, Tom
W7VA

King Videocable
Seattle, Wash.

Bray, James
WEFBC

ATC

Kansas City, Mo.
HF/ICW, SSB

Brillhart, Scott
N5JJZ

United Artists
Tulsa, Okla.

Burton, Jack
WB2CJS
Cablevision
Woodbury, NY.
2FM, 440FM

Carey, Bill
KC4BPK

ATC

Fayetteville, N.C.

Ciciora, Walt
WB9FPW

ATC

Stamford, Conn.

Clayton, Francis
AHBX

Kauai Cable
Kekaha, Hawaii
SSB, FM

Cohen, Jeft
N1ACQ
Harron Cable

Bourne Mass.
2M, CW40-80

Colegrove, Tom
WAGQBQ

Lectro Products
Canyon Country, Calf.
220FM

Coombs, Gary
N4OJW
Scienttfic-Atlanta
Atlanta, Ga.

Cordero, Francisco
KP4CJ

CATV Noroeste
Aguadilla, Puerto Rico
SSB, CW. FM

Crown, Ron

KH6JI

Kauai Cable
Kalaheo, Hawall
HF-SSB, 2FM, 450FM

Dawkins, Al
K@FRP
Consultant
Aurora, Colo.

Dickenson, Bob
W2CCE

Dovetall Systems
Bethlehem, Pa.

Ditlow, Doran

WABEOW

United Artists

Grand Rapids, Mich.

2FM, 6SSB/ICW, 80-10SSB/CW

Ehman, Roy
VEBEV

Jones Intercable
Englewood, Colo.

Eide, Joe

KB9R

ATC

Eau Claire, Wis.

Cw, P, RTTY, AMTOR

Evanyk, Walt

WBKSW

Precision Electronics
Richardson, Texas

SSB, AM, FM, CW, FSTV, Packet

Ferguson, Jan
WAREN

ATC
Melbourne, Fla.

Ferguson, Michael

KQ2K

Cable Technology Associates
Syracuse, NY.

CW, SSB, FM

Figal, John
wBgcuC
United Artists
Denver, Colo.

Fitch Jr., William
KA2AFG
NewChannels
Troy, NY.

80-10, 6, 2

Flessner, Andy
KA9ARM

Insight
La Grange, Texas
2FM, Packet

Gall, Don
NECPN

ATC

Kansas City, Mo.

Greene, Doug
NQSI

Jones
Englewood, Colo.

2FM, ATV, Packet, HF

Grunewald, Peter
KA2ZHA
Cablevision
Hudson, Mass.
CW

Gunter, Kenneth
w524

Columbia

San Angelo, Texas
CWI/SSB-40-20

Gur, Eugene
WATFM

Central Virginia
Winchester, Va.
SSB, CW

Hampton, Jm
WASYXX
Starview
Claymont, Del

2M, 10M, UHF, ATV

Hansen, Tom
N8DGD

United Artists

Grand Rapids, Mich.

2FM, S$B CW

Harrington, Joel
N7KOJ
KBLCOM
Portland, Ore.
440, 2M, Packet

Hartson, Ted
WABULG
Post-Newsweek

Phoenix Arnz.

Hatch, Egrl
AB4AO r
ATC
Melboun‘e, Fla.

Haworth, UJim
WA4QPP |
ATC
Maitland, tla.
2FM

Hayashi, I¢hiharu
JASILI

DX Anten

Kobe City, Japan

20-10SSB/GWIRTTY,

P. Amtor, AMSAT

)
Heim, Bob|
K8HLH

Erie Countyf Cablevision
Sandusky, Phio

. NEWSLETTER ?

SSB, FM,
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® automated scan set-up, and a full-featured 5-600 MHz
spectrum analyzer in the same portable package

Johnson, Glenn Lewis, Jon
And you see it on a 334" x 7" solid-state display, WB7UXS KH6MS l
with absolute linearity for both frequency (within 25 ATC ATC N
KHz accuracy) and amplitude (within 0.1 dB). You E":"zﬂ;‘a' = Pl e

see Frequency Response in your system across any
or all of the 5-600 MHz range, with or without active

Holmes, Fredrick

N1GIQ Kramer, Jonathan

Northeast Cablevision KDEMR

Ayer, Mass Consultant

SSB, CW, FM, RTTY, Laguna, Calif
Packet, ATV 2FM, Packet

Honnold, Fred Kujat, Matthew |

WBEYKM WB3FNZ

King Videocable CATV Service

Jackson, Calif Freeland, Pa

SSB, CW, FM, 2M, 432, 6M

Hranac, Ron {

NZIVN Langevin, Larry

Jones Intercable K1GXU

Englewood, Colo.
ATV, Packet, 2M, M, HF

Johnson, Kenneth

Greater Media

Chicopee, Mass. “

Lies, Gene
NNS5SA

Hemmings, Brian Kaser, Gary
O KA3CTP ABSY
Now you see 1t 3 iy
y oo e St. Louis, Mo. Richland, Mich
2M, 440 160-10/SSB/CW, 2FM
Henley, Lynn Kean. Peter
KB4JXY K2AXI
American Cable Mystic Star
Columbus, Ga. Rock Tavern, NY.
CW, SSB, FSK
Herrman, Tony
KDgZE Kelsey, Charles
ATC WB2EDV
Kansas City, Mo. Village of Mayville
HF/CW, SSB Mayville, N,
UHFNVHF/FM
Hill, Tommy
KD4EN Knies, Mike
Comcast WB8SMMR
Meridian, Miss. ATC
HF, VHF, Packet Columbus, Ohiol
e 0.1 dB resolution through your longest cascade, and HF, UHF, VHE |
. esolutio ougn y g ' Hodges, Marsha
5-600 MHz system sweep frequency range KABUIN Kosek, Bil |
ATC WA2KXY
Kansas City, Mo. ATC
2M Albany, NY. |
SSB, AM, FM, CW

carriers on the system. WA7YHN Jones Intercable
Cablevision Albuguerque, N.M|

You also see Spectrum Analyzer measurements — Moscow, Idaho 2FM \
such as Carrier-to-Noise, Intermodulation, and HF/SSB, 2FM
Radiation — with the same precision, called up with Lutf, Bob

n S pre g P Johnson, Rey W3GAC k
automated pushbutton convenience. K8JCB Jones Intercable

. . United Artists Englewood, Colo.
And, seeing your actual system performance is the Denver, Colo. 2FM, AMSAT ‘
first step to an efficient preventive maintenance 2FM

program.

Maybe the question is not whether you should see
the CALAN Model 1776/1777 in your system, but

Johnson, Steve
NGAYE

ATC

Englewood, Colo.

Macleod, Doug
N8ASM
Comcast

I

St. Clair Shores, Mith

2FM
rather how long you can afford not to. 2FM, 10SSB, Packet
. Jones, Herb :(/laaéllzrz Joe
Reader Service Number 28. KA4NIF )
ATC Clevelang, On
eveland, Ohio
Melbourne, Fla. FM. Packet
A A N Karr, Randy
KCAIOT McDonald, Stan
- Channel Master WM'Z.I
CABLE AND LOCAL AREA NETWORKS Clayton, N.C Scientific-Atlanta
HF 2M Allanta, Ga
Kasekamp, Marlon Michael, Tracy
CALAN, Inc. KK3L AASZ
R.R. 1, Box 86T TCI TCI

Dingmans Ferry, PA 18328

Cumberiand, Md.

Hartford City, Ind

(717) 828-2356

HF/SSB, VHFIUHF/FM, 10FM CW, SSB, FM, P RTTY
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Michaels, Joe

KAZGIB

ATC

Empor:a, Kan.

HF, 2M, Packet

Moore, Doug
KAGTQJ

ATC

Kansas City, Mo.
HF/CW, SSB

Moore, Marcus
N4RYD
Scientific-Atlanta
Allanta, Ga.

Mountain, Ned

WCax

Wegener Communications
Duluth, Ga.

Musser, Dennis
KASGTM

Cox Cable

Oklahoma City, Okla
2M, 10M, SSB, Packet

Myers, Ron
KH6JQP
Comband

Virginia Beach, va.

Nydegger, Charles
WA9HCU

Cardnal
Crawfordsville, Ind.
75SSB, 2M, 6M, FSTV

Orwen, John
KBEXE
Metrovision
Lincoln, Neb.

Ottinger, Michael

NX9Q

1CI

Lebanon, Ind.

FM, AM, SSB, HF, VHF, UHF,
P RTTY

Pangrac, Dave
WAZRNP

ATC

Stamford, Conn.
2FM,HF/SSB

Paul, Clitf

W2JEA
Consultant

Port St. Lucie, Fla.

Peterson, Michael
KAZYAD

United Artists

New Hope, Minn

FM, SSB, NEWSLETTER ?

Phelps, Alan
KA4DXM

Jones Intercable
St. Leonard, Md.

Preston, Charles

N4SXM

North Georgia Communications
Norcross, Ga.

Prince, Bradley
N3GMT

Adelphia

Plymouth Meeting, Pa.
2M

Pringle Jr, Leon
W5NA

Pine Belt
Hattiesburg, Miss.

Radzik, Jack
N2RK

LRC
Horseheads, NY.
75558

Reed Jr, Oscar
W3FFQ

Reed Associates
Stiver Springs, Md.
160-10,2M

Reths, Warren
WB6QKA

ISS

Thousand Qaks, Calf.
2FM

Reynard, Rand
NEDYQ

ATC

Kansas City, Mo.
2FM,Packet CAP

Rosenberg, Eric
WAGY BT

C-SPAN
Washington, D.C.
VHF/Packet, AMSAT

Runkle, Fred
K4KAZ
Scientific-Atlanta
Atlanta, Ga.

Rupert, Scott
N3DDZ

1CI

Apollo, Pa.

FM, SSB, 2M, 440

Sabraw, Martin

N8IWQ

Stanon

Ada, Mich.

CW, SSB, FM, AFSK, ATV

S-A Ham Radio Club
WA4LOJ
Scientific-Atlanta
Allanta, Ga.

Sambol, Don
K7CS

ATC

Englewood, Colo.
HF/CW

Scott, Noel

KABTWQ

ATC

Kansas City, Mo.

HF/SSB/CW, 2FMISSB, Packet

Sell, Bob
WB40EZ

ATC
Melbourne, Fla.

Serafin, Neil
KEOXL
Gardner
Golden, Colo.
2FM

Sexton, Burl
KQ4v
Scientific-Atlanta
Atlanta, Ga.

...now they don’t!

¢ non-interfering to addressable converters
¢ non-interfering to VCRs
¢ non-interfering to high-speed data carriers

They don't see their VCRs affected by your system
sweep. And they don't see any interference with the
addressable converters. The CALAN Model 1776/
1777 integrated System Sweep/Spectrum Analyzer
eliminates this interference on the system.

They also don'’t see your improved preventive
maintenance program, performed during normal
daytime working hours.

What they do see is a dramatic improvement in the
picture quality, reduced down-time on the system,
and no reason for complaints.

What you won't see is how you maintained your
system without it.

A[AN

ABLF AND LOCAL AREA NETWORKS

CALAN, Inc.

R.R. 1, Box 86T
Dingmans Ferry, PA 18328
(717) 828-2356
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BY THE YEAR 2000
ALL AMPLIFIERS
MAY BE THIS GOOD.

o inthe
With the most con-
venient way.
Mag navox Andit closes
SpeCtr um tight ?:) ncl)
2000 Series &onaoded 1
’ The Spect
> Gty 2000 SCHE .
to wait that Iong. _way chassis features
Introducing the shape of the future N actg"iglt'ﬁzvsef(:;::g?e%rt%;

in amplifiers. Developed through ex-

tensive research, the new Spectrum 2000

is the most technologically advanced amplifier
series available. Inside and out.

Designed to shield your broadband electronics from
the merciless elements, the Spectrum 2000 housing* is
unlike any other. Computer designed convection fins pro-
vide superior heat dissipation in either vertical or horizon- e :
tal installations—keeping internal modules cool. Plus, our the Spectrum 2000amplifier series. Call your Magnavox

improved weather and RF seals lock out external elements. representative for more information.
Our extended 5/8 inch ports are standard and are de- G O
signed to accept a heat-shrink seal where the cable enters MA NAV X

against transient power surges
and color coded fuses for quick iden-
tification and easy replacement.
Available in a variety of bandwidths and bandsplits for
worldwide usage, the Spectrum 2000 amplifier is compat-
ible with all Magnavox modules manufactured since 1972.
Bring your broadband system into the next century with

the housing. And our optional right angle ports even elim- T/ A SR A—
inate the need for 90° and 180° connectors making it a snap gﬁrv SYSTDEMS, INC.

H : H z airgrounds Drive, Manlius, NY 13104
to mount n aerial, vault and pedestal installations. Forease 35,53 5105 fax: (315) 682-9006
of maintenance, the cover is reversible and always opens 1-800-448-5171 (in New York 1-800-522-7464)
*Patent Pending
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Shaw, Bob

KB8BIY

Pioneer Communications
Columbus, Ohio

2M, 220, ATV, 10SSB, Packet

Shimko, Gary
WABOTR

Precision Electronics
Richardson, Texas
SSB

Siebring, Gary
KAZDWE

Siebring Electronics Co.
George, lowa

HF/CW, 2M, Packet

Sigler, Glenn

N8IJY

Pioneer Communications
Columbus, Ohio

SSB, CW, 2M, Packet

Skinner, Russ
WABEQX

United Artists
Montvale, N.J.
6M, 2FM, ATV

Smith, Bill

W5USM

Cadco

Garland, Texas

SSB, CW, FM, Packet

Sotirhos, Jerry

KB7ICS

Heritage

San Jose, Calif.

SSB/HF20, 40, 80, 2FM, 220FM

Squires, Steve
WBILKT

United Artists
Galesburg, Ill.

Stelle, Raleigh
NY@Y

ATC

Austin, Texas
HFICW

Strahan, Dave
N7LSD

TCI

Seattle, Wash.

Sutton, Dave
WA9J

United Artists
Galesburg, It

Swanson, Pete

KA2IAY

Eagle

Liverpool, N.Y.

10, 15, 20, 80, 2FM, Packet

Taylor, Jim

K9JT

The Video Terminal
Milwaukee, Wis.
HF/CW/SSB, VHF/UHF/IFM

Thomas, Ray
Awaiting
Telecable
Springfield, Mo.

Thompson, Mike
KABWJQ
ATC

Kansas City, Mo.

Tonge, Tim

KAZMWA

ATC

Engtewood, Colo.

2FM, Packet, HFICW/SSB

Troutman, Edwin
WA3TFX
Adelphia
Winchester, Va.

Tschirner, Alan

KAGTQH

ATC

Kansas City, Mo.

SSB, CW, 2FM, 440FM,
Packet, CAP

Tyrrell, George
KBCPT
Hewlett-Packard
Englewood, Colo.

VanBuren, R.H
WSILH
Cablecom
Kirksville, Mo.
2M 10M

VanDamme, Michael

N6MOF

Heritage

San Jose, Calif.

VHF/UHF/FM, P, RTTY,
HF/AM/P/SSB

Voiles, Art
N5BZL

Texscan

Fort Dodge, lowa

Vyverberg, Chuck
WB7NNF

Cox Cable
Spokane, Wash.
VHF, Packet

Walker, Dane
WB6JNP

Hughes Microwave
Torrance, Calif.
2FM, Packet

Wanderer, Bob

KT2D

United Artists

Pompton Lakes, N.J.
CWI/SSBN60-10, 2FM, 440FM

Wasleske, Bruce
WBIYVT

Jones Intercable
Mosinee, Wis.

Wightman, Gary
WABMCD
Cablevision
Kalamazoo, Mich.
2FM

Wilke, Allen
KEZEN

ATC

Kansas City, Mo.
HF/CW, SSB

Wilkenson, Mike
NSIQP

Precision Electronics
Richardson, Texas
SSB, Packet, FM

Wiltshire, Dan

KB8BKF

Pioneer Communications
Columbus, Ohio

SSB, CW. NOVICE BANDS

Winn, Al Wonn, Jim
KASCAS W3GCZ
ATC C-COR

Terre Haute, Ind.
2M, 10M, Packet, HF NET?

State College, Pa

Wyatt, Tim

Witherspoon, Brian KAGTYE
KB4RAB ATC
Alert Cable TV Kansas City, Mo.
Clayton, NC.
oW Young, Scott

. N4HLA
Wolcott, Mike ATC
WB40EX .

his, Tenn.

Scientific-Atlanta N
Atlanta, Ga.

Please send any additions
or corrections to:

Steve Johnson, NOAYE
c/o ATC

160 Inverness Drive West
Englewood, Colo. 80112

Younker, Dennis
NESI

Jones Intercable
Santee, Calif.

Zeidler Sr.,, David
WB6TBT
LucasFilm

San Rafael, Calff.
2FM, HF/SSB

Zhorne, Brent

WB9FHI

United Artists

Galesburg, Ill.

HF/SSB, RTTY, Packet, 2FM
440FM

YOU TOLD US. ..

“I waste too much time ‘
looking for misplaced ‘
parts/supplies on my truck.” ,

So we invented the TAILGATER |

With the TAILGATER LID-
SYSTEM, tools and supplies can
easily be organized in specialized
compartments. All within view at
a glance. The TAILGATER

LIDSYSTEM.

LIDSYSTEM helps you find what
you want, when you want it. So
you'll spend more time working,
and less time worrying.

Find out how.

Call 408/1421-7710

Veriatile Truck Bed Systems
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Salinas, CA 93301

561 Brunken Ave., Ste. H J
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How to cost-justify
your signal leakage software

By Harry E. Long
President, Long Systems Inc.

Over 40 years ago a new invention was
changing our society forever; this new electronic
wonder was television. in addition to the broad-
cast side of the industry, it spawned another
billion dollar baby—cable TV—that supports
most of you reading this.

And now our children are undergoing a similar
revolution. This time the perpetrator is the micro-
computer. With the number of computer maga-
zZines available, you would think microcomputers
have been with us for decades. However, the first
popular micros wereintroduced in the mid-1970s.
Although there are still some CATV systems re-
sisting evolution, most have one or more micro-
computers.

So, now that we have all this power at our
fingertips, the question becomes how we can
bestharnessit. Asit relatesto signal leakage, you
may be considering a specific software package
to help manage the situation and perhaps are
running up against some opposition over this
expenditure. Let us now prove how we can use
this new technology to help manage signal
leakage.

MAP « a - bil « ity

from USGS data

DIGITAL MAPS
for AutoCAD?® users

ideal for:
* cable system design
» detecting terrestrial

interference
* marketing strategy
w
oy
E=N A
et
e
R Minas

includes roads, highways,
waterways, powerlines,
railroads, landmarks, contours
and terrain data.

MERICAN
DIGITAL
CARTOGRAPH Y

715 W. Parkway, Suite A © Appleton, Wi * 54914
414-733-6678
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First, the cumulative leakage index (CLI) arith-
metic and logging requirements are not that dif-
ficult. For a simple example of 10 theoretical
leaks, we could easily calculate CLI using just
a pad and pencil. Part 76 of the FCC rules re-
quire only the date detected, date repaired, loca-
tion and probable cause be logged for each leak.
Nothing so far that we cannot handle without a
computer.

At what point does this task become complex?
The rules assume simply that every leak you find
you will fix. Therefore you have no need to log
the strength of the leak. How many of us have
the manpower to fix every leak we find and do
so within the current quarter? This creates the
necessity for the leakage manager tobe able to
track which leaks have been repaired, which
ones have not and which ones are leaking atthe
strongest intensity (and need urgent repair).

What can software do for us?

Repair work orders and other reports: Accept-
ing reality, it would be helpful if the software could
print repair work orders (RWOs) to give to the
technicians. And a listing of leaks by size, largest
to smallest, allows us to swiftly select leaks that
need RWOs. Throw in a few other reports for
good measure.

If you are doing any task (sometimes no matter
how insignificant), management will always want
to analyze it. Make sure your software will pro-
vide some sort of analysis reports such as how
often eachtype of leak occurred. Of course, this
also will cause you to track more information. (But
you may not get your purchase requisition
approved if you do not create more work for
yourself.)

Converting units of measure: Since logic and
the FCC dictatethat we must eliminate the larger
leaks first, we must be able to determine the
relative intensity of them. There are many com-
mercially available signal level meters that can
provide a reading. However, until recently most
meters did not read in microvolts per meter
(uV/m), as the rules provide. Now, you must go
through a conversion process to convert to the
FCC standard unit of measure; your computer
software should do this for you. Once again, you
can probably perform this step with acalculator,
but have you ever experienced the agony of
doing anything hundreds of times or more by
hand (for cost-justification purposes we call this
"'labor intensive’’)?

Converting distances: Part 76 requires thatthe
technician be three meters (10 feet) away from
the source of the leak during the once a year
structured ground-based patrol used for calcu-
lating CLI. Reality sets in again when thereis a
backyard easement and you are sitting in a truck
75 feet away from the cable. Since there is no
practical way to always be the regulated distance
from the leak source, your software should be
able to apply standard attenuation factors and
accurately convertto as if you were 10 feet. This

also could be done with a ¢alculator but be sure
you delegate the chore t§ someone eise.

Let us discuss the oncea-a-year calculating of
CLI. If you have repaired eyery leak as you found
them, your CLI equals zerb (passing). No prob-
lem, except the FCC wantg you to cover your en-
tire system within a two- to fhree-week timeframe.
Not to appear unsympathetic, the FCC permits
you to only drive out 75 pércent of your system
(aslong as youinclude the lpakiest portion of your
plant). However, this does §ot leave enough time
to detect and repair; hencé, you willend up cal-
culating CLI.

Here is the procedurelfor calculating CLI:
Square each leak (make sure you convert your
reading to yV/m and as if fou were standing at
10 feet). Add all the squards together. If you did
not test 100 percent of yolr plant, multiply the
previous result by the total plant miles divided
by the miles tested. Then fake 10 times the log
(base 10) of your number. Jf the grand result of
this calculation yields a number of 64 or lower,
you pass. If not, you must gp out and repair leaks
until you do pass. (Thereis hio such thing as turn-
ing in a failing CLI to the FCC unless you were
looking to switch jobs anyay.)

The FCC simplifies CLI by notincluding leaks
under 50 uV/im. Thereisa gbod reason why: The
log part of the CLI calculalion would require a
plethora of leaks under 50 fo have any effect on
the resulting index. This obviously eases your
task tremendously. But dohot confuse the fact
that leaks under 50 uV/im are notincluded in CLI
with the fact that you must stil log and repair leaks
over 20 uV/im. Also, rememBer that just because
you have repaired a leak dbes not mean that it
is not included in CLI. If the repaired leak level
is 50 uV/m or greater, you rhust still include it in
the CLI calculation.

An experiment

But is this software realty a necessary pur-
chase? Ask those responsible to approve the pur-
chase requisition if they wogld be willing to par-
ticipatein an experiment. Gb out inthe field and
log a sample 500 leaks. Then, returning to their
office, hand them a pencil, pad and calculator
andthey will help calculate thie CLI. (Do not forget
to have a pen with you for tiiem to sign the pu
chase requisition.) !

Not everyone will be convihced as yet. So your
last tactic is to pull out a piede of paper extolling
how failure to meet the FCC fequirements could
result in a daily fine plus gossible immediate
cessation of your pay channgls and how you are
exonerated from all respon;ibility.

The sadtruth is that you never needed a soft-
ware program to begin withj. What the FCC is
doing is little more than a regulated preventive
maintenance program for ybur system. Unfor-
tunately your budget for thatiwas cut years ago.
If not, you would not have a leaky system now
nor would you beregulated. But waitaminute—
back to reality. Get that softvare approved!
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ONE KEEPS THE SUBSCRIBER
IN THE PICTURE.
THE OTHER KEEPS THE FCC
OUT OF IT

Twenty cents per subscriber — that’s all it takes to Even if the FCC never calls, your subscribers
upgrade to Times drop cable with lifeTime® will — with picture quality complaints that trigger

protectant. And to avoid angry calls expensive service calls.

from subscribers and the FCC. For a few cents more, lifeTime can lower your

f l operating costs and eliminate penalty fees.

= —

So make the move to the new

flooding compound to drop cable — to give leader in drop cable. Call

the extra protection you need against moisture 1-800-TFC-CATV. Or write

entering the cable and degrading the shielding. Times Fiber Communications

When that happens, RF energy leaks into the ~at 358 Hall Avenue, Wallingford, CT 06492.
atmosphere. And with the new CLI rules soon TFC
going into effect, that could lead to substantial TIMES FIBER COMMUNICATIONS, INC.®
an SPL company
financial penalties — and even loss of channels. Where technology meets the bottom line.
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Training for leakage detection

By Douglas Ceballos
Regional Safety and Training, Paragon Minnesota

It's almost 1990—do you know where your
leakage technicians are? Are they part of your
plant maintenance crew, service technicians or
installation team? Or are they specific people you
have hired to fill this particular need?

Whichever course you take, you need a pro-
gram designed to train these individuals in the
fine art of signal leakage. For example, would you
show your personnel quick measurements with
a particular device and send theminto the field?
That's like pointing outthe steering wheel, brake
and accelerator and telling someone who has
never driven a car to take your Lamborghini
through downtown traffic at rush hour.

Now is the time to train. If you already have
a program in place, congratulations! You are in
the small percentage prepared to meet the fast
approaching date of July 1, 1990. Butif you have
decided to put training on the back burner, be
careful you don't get burned.

Elements of training

Location: Do you have a training site away from
the ""hustle and bustle” of the office or are you
being constantly interrupted by people and
phone calls? Consider holding this training away
from the office. You also will need a setup point
where you can calibrate your equipment.

| -

“ The Cable Equipment
Repair People ”’

¢ Line Amplifiers Repaired
All Makes And Models

¢ Signal Level Meters Repaired
and Calibrated

¢ Flat Rate Labor Plus Parts

For reliable, quaranteed repairs, please
send your cable equipment to ACS.

ADVANCED CABLE SERVICES
2045 S. Valentia St., Suite 4
Denver, CO 80231
FAX: (303) 337-3084

Call (303) 337-4811

We Market Used Equipment
Reader Service Number 33.
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Leakage repair analysis

All other F connectors
61 percent

Connector/splice
3 percent

No problem found
4 percent

Other drop equipment
10 percent

Drop cable
2 percent

—+__Trunk/feeder
‘ 1 percent

. Unautherized connection
16 percent

Multitap plate 4 pelrcent

Materials: Just don't teach how to measure
leaks and send your people out. On the contrary,
some of the information you will need to pass
along includes:

1) background on cumulative leakage index
(CLI)

2) the critical spectrum (aeronautical navigation
and communication frequencies)

3) units of measurement and conversion

4) source of leakage; i.e., plant and subscriber
drop

5) monitoring, measuring and reporting leakage

6) equipment operation and calibration

7) maintaining system integrity—work habits,
construction practices and preventive main-
tenance procedures

Hands-on experience: Thiscan bedoneintwo
phases: 1) Having an outside location, setup a
calibration point with a reference leak. Familiarity
with different types of leakage equipment used
is important to the success of a CLI program.
2) If personnel are new, have them ride out with
arepairfaudit crew to see first-hand the problems
and different situations to look for.

Reporting: There are as many different forms
to use as there are engineers and technicians
working on CLI. The best to use is the one most
closely developedfor your own needs. (The July
1988issue of CT gives examples of report forms
and procedures.)

Equipment usage: Usage of different equip-
ment will arise, with each product having its own
advantages and disadvantages. Trainers should
first use all equipment over a period of time to
fully understand the peculiarities of each. The
variables in equipment, frequency, leakage
levels, distance to leaks, propagation of leakage
and personnel competence all have great influ-
ence in how well leaks are detected.

"Familiarity with
different types of
leakage equipment used
Is important to the
success ofaCLiprogram.”

Some receivers are betfer than others. For
example, | have seen some FM radios be more
effective in locating leaks than some vehicle-
mounted detectors. In many instances, systems
will have more than one type of receiver; thus,
personnel should be cross-trained with each of
the detectors to ensure a cantinuity in reporting
and compliance. J

Analysis: Information andlysis can be helpful
to a number of people. To téchnicians, analysis
will helpthem to see where mnost of the leaks are
coming from, what to look for in detection and
repair and where to concentrate their efforts. If
used in conjunction with legkage level analysis
and possibly a flyover snapshot, repair could be
concentrated on the highel level leaks.

Any input from the field sfjould be welcomed
to help fine-tune the leakage program and
changethetraining approacl if needed. Analysis
causes also can help detefmine if a particular
component is giving problers (see accompany-
ing figure).

Training information can| be obtained from
many different sources, such as trade journals,
meeting groups seminars ofthe Society of Cable
Television Engineers and refgional and national
shows. Do not overlook companies that provide
CLlI-related services. Some MSQ engineers are
willing to help those who might not have many
resources available to then.

COMMUNICATIONS TECHNOLOGY



TFC-450 AND TFC-600

SEARCHER

ARE YOU SEARCHING FOR CLI COMPLIANCE EQUIPMENT?
ONLY TRILITHIC HAS IT ALL!

TRILITHIC is the only source for all your CLI e C.L.I.C.S. (Cumulative Leakage Index
compliance needs. Computing Software) wraps it all up.
¢ The new SEARCHER PLUS provides vehicle Search hi

gh and low — only TRILITHIC has
mount.e_d il Sl e sl everything you need for CLI compliance. You
capability. just supply the leaks
¢ The TFC-450 and TFC-600 frequency counters ] PPy )
keep your carriers on frequency. For more information on TRILITHIC'S
* The SEARCHER midband channel receiver complete line of CLI instrumentation and
and the FDM Series of dedicated carrier accessories contact TRILITHIC or your
receivers offer affordable leakage monitoring. authorized TRILITHIC representative.

contact us at:

*TRILITHIC INC.
3169 N. Shadeland Ave.
Indianapolis, Indiana 46226-6233
(317) 545-4196
Toll free outside Indiana: (800) 344-2412
TLX: 244-334 (RCA) FAX: (317) 547-2496
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Four down and one to go

By J. Donald Runzo
Applications Engineer, ComSonics Inc

During the past few months | have spoken at
various SCTE groups and system signat leakage
seminars and have provided on-site training at
various cable systems coast to coast. This has
put me in contact with all levels of system per-
sonnel; it has convinced me that signat leakage
and CLI(cumulative leakage index) are the cur-
rent topics of interest. Meeting groups have been
filled to capacity with personnel showing interest
inthe what, why and how of leakage: ‘‘What do
we havetodo?”" “Whatwillitcost?"’ “‘How much
time is involved to comply with the new FCC
standards?”’

One thing common to all CATV systems is
leakage. Systems may appear to be relatively
leak-free one day and beyond tolerable limits the
next. Among the factors that make up the leak-
age problem are poor quality drop cable or con-
nectors, improper installation procedures, poor
construction practices, animal ‘chewage’” and
signal theft, to name a few.

Environmental temperature changes cause
expansion and contraction of the aluminum
hardline cable, eventually making it crack at the
stress points. These breaks can produce the
most severe levels of leakage since signals of
greater amplitude are transported throughout
the system by way of these cables. Hardline

should be addressed first in leakage main-
tenance due to the ability of radiated signals to
reradiate themselves onto nearby conductors.
This phenomenon can produce phantom leaks,
causing confusion in the identification of the
primary leakage source.

The new CLI regulations adopted in 1985 state
that the entire plant must be driven out every
three months, with all excess signal leakage
recorded and corrected. Deregulation of the
Federal Communications Commission Part 76
technical standards for cable systems did not
eliminate the requirement for maintenance of
leakage in excess of 20 uV/m at 10 feet(54t0 216
MHz2). To fulfill this requirement any portion of the
physical plant that exceeds this limit must be
logged, repaired and kept on file at the system
office for two years.

Most major MSOs have already implemented
leakage programs. Their system personnel have
been trained in the operation of ieakage detec-
tion devices and to be alert for plant leakage.
Some operators have attempted partial CLI
measurements with varying degrees of success.
Others have taken a dim view of this requirement,
saying, “We'll getto it sooner or later” In fact, dif-
ficult asitisto believe, some systems have never
heard of CLI. July 1, 1990, is rapidly approaching
and systemsthat have been laxin leakage main-
tenance practices cannot afford to wait any

longer. These new regulatiops are directed to all
applicable cable systems Fnd must be taken
seriously.

Continuous monitoring

Being ableto control leakage to a manageable
degree requires continuous monitoring of the
entire plant. Systems that ever have been in-
volved with any type of leafage program have
atremendous task ahead of them. Signal leak-
age will not heal itself; it takeg manpower utilizing
appropriate leakage monitopng equipment, an

Today the challenges of takinﬁrour

her

Bob Sulvan

delivery system further are enormous.
signal quality. More channels. Better reliability:
Flexibility. That's why Scientific-Atlanta has
developed the Total Systems Architecture”
approach to provide you with the tools

to advance your delivery system and protect
your Investment.

FIBER OPTICS.

The ultimate in signal quality, with built in optice isolator and RF
switch. Capability for up to four [aser transmittefs and three receivers.
It's compatible with all coax systems. You can dependon
Scientific-Atlanta’s design experience and support.



understanding of how leakage reactsina CATV
environment, proper construction and installa-
tion practices, and appropriate recordkeeping
to bring leakage under control. Even systems that
have active leakage programs in place will
require an understanding of good engineering
practices to achieve the required CLI threshold.

Why hasthe FCC required that all systems em-
ploying the use of the aeronautical bands (108
to 137 MHz and 225 to 440 MHz) submit a pass-
ing CLI? In conversations with the FCC | have
learned that to date the commission has no
formal data on the condition of system leakage.
So how can we, with valuable channel allocations
at stake, expect the FCC to withstand continuous
attacks from the Federal Aviation Administration,
ham operators, etc., with whom we shareacom-
mon frequency spectrum?

The FAA's contention is that excessive leakage
hasthe potential of interfering with navigation and
voice communications used in commercial and
military aircraft. The CLI program was setin place
to obtain substantial leakage information
throughoutthe CATVindustry. So cable systems
must demonstrate to the FCC and the FAA that
leakage is under control. If we failin our attempts
to reduce excessive leakage, we stand to forfeit
all commercial and government aeronautical
frequencies.

Atarecent SCTE meeting, | met a gentleman
who for the last 15 years was involved in investi-
gative documentation of aircraft accidents. All
aircraft mishaps from single-engine private air-
planesto 747 jumbo jets are subject to investiga-

"Management can no
longer sit back and
feel that this CLI
business will somehow
go away.”

tion. The information he relayed to the group con-
cerned the litigation factor that results from negli-
gence. Ifitcan be demonstratedthat a system’s
plant leakage is directly or indirectly responsi-
ble for the malfunction of navigational or voice
communications equipment, resulting in an acci-
dent of an aircraft, the legal implications will be
devastating. Hundreds of millions of dollars in
settlement costs can effectively dismantle even
the largest MSQOs. If anincident of this magnitude
should occur the FAA would demand that the
FCC force the CATV industry to cease operations
in all aeronautical frequency bands. As an in-
dustry, can we afford to take such a chance?
Inorder for us to continue using the frequency
spectrum to which we have been accustomed,
the CL! requirement has to be addressed by
each individual system. Technical requirements
are generally handled by engineering person-
nel but with the advent of CLI, management also
mustgetinvolved. ithasto take the initiative and
formulate pians along with the engineering staff

to provide equipment, personnel andtraining to
ensurethat the system meets or exceedsthe pre-
conditions set forth by the FCC. Management
can no longer sit back and feel that this CLI
business will somehow go away. The FCC has
stated that no extensions will be granted.

Several cable connector manufacturers as well
as various individual cable systems have re-
leased studies that confirm the relationship be-
tween signal leakage and service calls. From the
management standpoint, this correlation trans-
lates directly to maintenance revenues and cus-
tomer service. If leakage can be discovered and
corrected before a subscriber complaint is initi-
ated, the costs involved in a truck roll can be
saved.

Four years ago

The CLI program was inaugurated four years
ago withthe intention that the CATV industry be
given sufficient time to enact programs and
formulate courses of action to fulfill leakage re-
quirements. Time is quickly running out. Isthere
sufficienttime to act on a maintenance policy that
will enable a system to be in compliance? Yes,
time 1s still available but systems that hesitate any
longer may be lost. It seems likely that one or
more systems will be made examples of if they
failto submita passing CLI. Loss of channel allo-
cations along with monetary fines will generate
chaos in system revenues. Qur industry has to
be in compliance or ready to suffer the conse-
quences. Four years down and one to go; it's
certainly time to get ready.
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Equipment and procedures

for airborne leakage testing

By Chris Duros
General Manager. Cablelrac Inc

The cumulative leakage index (CLI) and flyover
tests described in Part 76.611 of the Federal Com-
munications Commission rules serve as both a
point-in-time check of the system’s cumulative
leakage levels and as a means of gauging the
effectiveness of its ongoing leakage control pro-
gram. The primary goal for the test is to deter-
mine whether or not an aircraft flying inthe overly-
ing airspace 1,500 feet above the cable system
would be subject to leakage field intensities in
excess of 10 uV/m. This has been shown to be
the threshold level above which there may exist
a potential for interference with airborne com-
munication or navigation systems. Also, 10 uV/m
is the level that the ground-based CLI calcula-
tions predict would exist at the limit values of 64
for the 10logl oo or —7 for 10logl3000

The minimum airborne test equipment
package breaks down into three parts: an air-
craft with a suitable antenna, a sensitive receiver/
detector and some form of storage for logging
the collected data. In exploring these items we
find the FCC rules leave many of the parameters
to the discretion of the engineer.

With regard tothe measurement antenna, one
important consideration is its gain pattern. The

mounting location on the craft should be such
that the antenna has an unobstructed view to
either side as well as directly beneath the aircraft.
The 3 dB points should be a minimum of +45°
left and right of a plumb line extending down
through the center of the aircraft. This configura-
tion assures the antenna will be capable of
measuring leakage coming from sources be-
tween flight tracks as well as those over which
the aircraft passes. A procedure is spelled out
inthe rulesthat servesthe purpose of “*washing
out” the gain uncertainties that may exist with
a particular antenna installation. In this pro-
cedure, in-flight calibration is performed for the
complete installation, which yields a benchmark
indication corresponding to a 10 uV/im field in-
tensity. Thus, it's not necessary that the exact gain
of the installed antenna be known, only that it
have adequate sensitivity in the directions of
interest.
Some important considerations for the re-
ceiver/detector are as follows
1) It must be capable of tuning a non-standard
air frequency sothetest carrier can meet the
12.5 or 25 kHz offset requirement
2) It must be capable of providing an output
relative to input power and do so with input
signals of less than 1 uV.

3) It must have selectivity characteristics ade-
quate to minimize the éffects of broadband
noise and allow the receiver to functioninthe
presence of strong adjacent signals.

Data logging and storage may be as simple
as a strip chart recorder ot as sophisticated as
storing digitized data in an onboard computer.
Although not a requirement, it is desirable to
generate and log progressively updated posi-
tion information throughout the flight. By storing
boththe signal leakage data{ and thecompanion
flighttrack data, the usefulness of the procedure
can be greatly enhanced, since now a record
has been preserved on the exact location of
observation over the cablg system.

Test procedures

After you have assembled the necessary
equipment package, it cag be installed in the
plane. Atest flight can calibate its performance
using the previously méntioned 10 pV/m
reference signal source.

Before a test of the actyal plant can com-
mence, there are afew mor¢ detailstotake care
of. First, it is desirable to pléce a separate car-
rier with unique modulatiori on the systems for
the period of the test rather than attempt to use
one of the existing carriers.| This is done to aid
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inidentification and ensure the leakage observ-

ed is radiating from the plant under test and not

from an adjacent cable system or some other
spurious source. It also saves having to correct
the readings for the effects of video modulation.

The carrier frequency selected should meet the

following criteria:

1) It must fallin the VHF aeronautical band be-
tween 108-137 MHz.

2) It must avoid "'in-use” Federal Aviation Ad-
ministration navigationaland communication
channels and harmonics of other high power
transmitters in the vicinity.

3) Itmust be available (or made available) on all
portions of the cable system to be tested.

Onceafrequencyis chosen, the next consid-
erationishow and wheretoinsert it into the cable
system. lts amplitude must be set at alevel equal
to the highest carrier level for aeronautical chan-
nels on the system. Injection is usually done at
asweep or other available input at the headend.

However, there will be instances where the test

carrier may have to be inserted elsewhere and

the plant tested in sections. Systems that utilize

AML microwave or FM supertrunk feeds to hub

locations or outlying communities will require

special consideration. Injection at an AML
transmit site may be feasible provided the link

Is capable of passing the additional carrier and

(of course) that itis licensed to do so. Where FM

transportation or another scheme that similarly

modifies the carriers is in use, it must be recog-
nized the FM portion of the plant is not going to
beincluded inthetest unless special accommo-

"The idea is to scan the
entire service area with
sufficiently fine
resolution to allow
determination of
leakage field intensities
over every portion

Of that system.”

dations are made.

After you have figured out how and where to
best getthetest signal onthe system, it's nearly
time to head for the airport. But before launch-
ing skyward, alittle preflight planning is in order.
First, a map must be prepared that details the
geographic area served by the cable system and
the topography involved. Attention should be
paid to airspace that may require coordination
or special procedures for its use. With regard to
airspace access, aletter or phone callin advance
of yourflightto the local FAA explaining what you
want to do and why is usually a good idea. For
the most part FAA controllers have been very
accommodating, provided that requests are rea-
sonable. With proper coordination, flights usually

can be conducted most anywhere, inciuding
overand around active airports. Controllers may
interrupt the testing momentarily, requesting you
exit the area and then allowing return and re-
sumption after a traffic conflict has been resolved.

When laying outthe coursesto be flown, keep
inmind the flyover test is a means of measuring
the cumulative effects; that is, the contribution
all leaks in the system make at all locations over
that system. There is no need to overfly individual
runs of coax in the plant (other than those isolated
runs extending outside the contiguous service
area). Rather, the idea isto scan the entire service
area with sufficiently fine resolution to allow deter-
mination of leakage field intensities over every
portion of that system. This can usually be best
accomplished by flying a series of parallel tracks
over the service area, uniformly offset from one
another and close enoughtogether so astomin-
imize any slant-range effect on the accuracy of
the measurement of leaks from sources located
in-between tracks.

The actual aerial testing usually begins with
arunthrough the calibration field to establish the
10 xV/im benchmark for the frequency in use. The
calibration array is then de-energized and the
same carrier placed on the cable system. The
measurement runs are commenced and flown
according to the planned route, which usually
starts on one edge of the service area. The
parallel course legs are followed, working across
tothe far boundary of the service area. They can
be navigated by ground reference, but electronic
guidance such as that provided by Loran is
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desirable. In practice, pilotage is often based on
input from a combination of sources. Unless
other factors dictate, the chosen directions for
these tracks should be such that their length is
maximized, thereby minimizing the number of
turnarounds required. This is important par-
ticularly when using higher speed aircraft, where
often as much time is spent on course reversals
and positioning for the next run as is spent on
the actual measurements. Throughout the flight
the pilot will have to remain cognizant of the
topography and closely monitor altitude so as
tomaintainthe required 1,500-foot height above
the average ground level for the immediate vicini-
ty while avoiding obstructions.

Flying the tracks requires a fair amount of pre-
cision, so it is important to keep pilot workload
and distractions to a minimum. Unless opera-
tion of the data gathering equipment is sub-
stantially automated, it may be wise to take an
observer or helper along on the flight. it is always
beneficial to have an extra pair of eyes in the
cockpit helping watch for traffic and so on. Some
means of two-way communication with the office
is in order especially for large plants requiring
a lengthy test flight. This is another area where
your observer can be of assistance. Itis very dis-
heartening to completetheflight, only tofind out
later that a system outage occurred halfway
through your test and invalidated the results.
Whether or not two-way radio contact was avail-
able during the flight it is important that upon
completion the system records be checked to
ensure the plant was up and running as
expected.

The optimum weather conditions are usually
found on a day with light winds, smooth air and,
of course, adequate cloud heightto allow for VFR
(visual flight rules) at 1,500 feet.

Data reduction and report formatting

After you complete the flight according to plan,
the first priority is to preserve the raw data by
making a backup/archival copy. The methods
employed for reducing and processing the data
will depend in part on the types of information
collected and what you're trying to accomplish
with the results. If the calibration curve for the
detector used in the aircraft is known, the raw
data can be converted to microvolt or decibel
values relative to the 10 uV/im benchmark. If
digitally recorded, the data can be sorted and
a statistical presentation of the results generated.

When a record of the flight path is available,
it can be merged with the field strength data,
making different formats possible and greatly in-
creasing the utility of the report. With accurate
progressive position information, individual field
strength measurements can be tied to specified
geographic locations. The tabular and plotted
presentations are examples of how this informa-
tion can be presented. Additionally, the plotted
results can be scaled to overlay a variety of base
maps such as U.S. Geological Survey topo-
graphic maps, city street maps or other maps
already in use at the system.

What can be gained from analysis of this
plotted information is significant. While the flyover
does not purporttolocate individual leaks down
to a specific pole in the plant, for systems in

reasonably good conditionit does do agood job
of depicting leakage '*hot spots.” The important
advantage to be gained is that based on this
information, repair crews can often be directed
to within a few blocks of the actual source loca-
tion(s). A large percentage of the service area
can be removed from immediate concern with
respect to potential aeronautical interference
and, more importantly, maintenance can be
immediately directed to an area that is of
concern.

Granted, this information about the location
and severity of leakage problem areas shouid
already be known to the operator as feedback
from a properly conducted quarterly monitoring
program. But to date, unfortunately, it is often
something hoped to be gained while conduct-
ing a CLI or flyover. Often thisignorance results
infailure of the annual test. Also, recognizing that
even in the best of systems new leaks do con-
tinue to occur, the information contained on
leakage plots can aid in their timely discovery.
Sothe flyover testis a source of similar secondary
information as that gained from a ground-based
CLI test.

Plotted flyover results are also useful to those
decision makers removed from the individual
systems as an aid in making objective compari-
sons of signal leakage problems from one system
to another. With CLI results, unless the under-
lying data is available for examination, there is
litle information available, for example, from one
system’s CLI of 68 vs. another of 66.

Yet another application for the flyover results
has to do with new system acquisition. The aerial
survey provides an efficient means of quickly
assessing the plant leakage integrity beforethe
sale. This is certainly something to be factored
inwhen negotiating a purchase price. The FCC
has been clear that the responsibility for leakage
goes with the system. Requests for a grace
period to allow time for rework of a newly pur-

chased system will have a hard time finding a
sympathetic ear.

Benefits of flyovers

When considering which type of proof to use
for annual certification, keep in mind the primary
goal for the test: to determine the interference
potential of the system’s leakage with operations
in the overlying airspace. To that end, airspace
measurement has the distinct advantage of pro-
viding a direct measure of the actual leakage.
The ground-based CLI test can only give a
prediction of the extent to which this condition
exists. In fact, of the two forms of CLI, the more
popular lg calculation (which ignores
geographic distribution of the leaks throughout
the service area) may have an undue prejudice
against the system passing. Also, inaccuracy of
individual field measurements also will adversely
impacta CLItest, asmay bethe case whenthese
measurements are attempted from curb side and
"‘corrected”’ for the non-standard separation
from the cable.

Additionally, the flyover test also has the ad-
vantage of speed. The ability totestin hours what
would take weeks or months from the ground
allows us totruly achieve our point-in-time check
of the leakage control program. This speed ad-
vantage directly translates into dollars saved for
the system. Trying to canvas systems with tech-
nicians carrying field strength meters and dipole
antennas can create a serious drain onthe com-
pany’s available manpower and equipment
resources. It often results in disruption of normal
service activities or overtime expenses for week-
end call-ins. Initially many people incorrectly
assumed flyover testing to be too expensive to
be practical; but now, in fact, for most systems
just the reverse is true.

This article was presented as a paper at the 1988
Western Show.
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Care of the design department

By Wiiliam P. Bragg
President, CATV Designs Alive

The first designers of the modern era of CATV
were talented draftspeople who could accurately
and efficiently produce system map prints reflect-
ing the current system that had been buift and
were able to add new plant to the prints as neces-
sary. As system requirements progressed past
12 channels these individuals were called upon
to consider factors such as attenuation, carrier-
to-noise, cross-modulation, tap “'windows’ and
return splits for data transmission.

With the increase in channel capacity it has
now progressed to the point where the designer

also must consider composite triple beat and
composite second order for the system exten-
sionsthat are occurring, anticipate where future
extensions will occur in order to eliminate costly
redesigns of existing plant and consider the use
of newtechnologies, such as feedforward, power
doubling, fiber-optic and pay-per-view require-
ments.

The art of designing has progressed to where
itis a separate discipline and a vital link between
the technical and construction personnel, ac-
counting and purchasing departments and the
ultimate user—the subscriber. An excellent
designer can affect a system’s bottom line in

Easy to use ® Menu driven for ease of operation
Wide selection of printed reports ® Inexpensive

CLIDE is a software program designed and developed by a cable
CATV technicians in controlling RF signal
leakage in their cable TV system.

TV engineer to ai

CLIDE

- Control Leakage Index
Data Easily

A powerful solution to your
system’s CLI Management problems.

Get the facts before you
buy. Remember, all software
is “not created equall”

Sold and supported by a company
known for their genuine customer support!

For details call
(717) 267-3939

%\.. % Telecommunication
“@fg Products Corporation
Chambersburg, PA 17201
Reader Service Number 39.
80 JULY 1989

more ways than ever befdre. Yet management
sometimes overlooks this ppsition and fails to fully
utilize the engineering avalable to improve the
system’s financial health.

Designers can know mére about the equip-
mentthan the technicians, usually because the
designer has access to themanufacturer’s tech-
nical information and thetirrie to thoroughly study
it. The designer is also in & position to see the
system as a whole instead|of as one location at
atime. This gives the designer a better sense of
what should and could be done at any oneioca-
tion to be cost-effective. Thg designer should be
able to effectively commuriicate with other de-
partments as a liaison and a§ a source of informa-
tion to purchasing, accourfting, management,
installation, technical and donstruction depart-
ments. A good designer can make things pro-
gress efficiently and effectblely.

)
Basic factors for good design

There are basic factors © all good designs.
The most basic is the efjuipment that the
designer will be able to usk to determine how
the plant will be built. This equipment is generally
considered to be cable and passive and active
devices.

Allcable reactsto CATV sipnals the same way.
The most important aspect for the designer to
consider isthefrequenciesthat areto be utilized.
This includesthe highest channel currently used
by the system, the lowest cHannel and whether
return signals are to be utilijed initially or in the
future because the return reduirements will affect
the forward design. The relationship between the
highest and lowest channelf will determine the
tap windows and the signal that will reach the
converter. Return signals usked for addressabil-
ity and other applications als¢ will demand acor-
rect balance between thesd two frequencies.

Passive devices such as thps and directional
couplers determine the signal that will be pro-
vided tothe subscriber. The [vay that they affect
the signalis a direct design dpnsideration. They
all diminish the signal somewhat differently at dif-
ferent frequencies and this must be considered
inthe design. All equipment nanufacturers can
provide the values and losse$ for t