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Trilogy Introduces

Drop Cable Created For The
Most Valuable Performance

(\;,,-// It takes special teamwork and consistent excellence to
create superior cable worthy of the name MVP! Trilogy delivers
just that to provide you with drop cable of the highest quality.

Drop cable that performs outstandingly, time after time, year
after year, no matter what the job. MYP Drop Cable sets new
standards that challenge all other drop cable manufacturers.

Trilogy technology brings you another star to meet your
communications needs.

No imperfection escapes Trilogy quality-assured technology
. from careful selection of raw materials to delivery of the
) finished product.

For the Most Valuable Performance, it's Trilogy.
Or, it’s nothing at all!
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800/874-5649 601/932-4461 Reader Service Number 3



Departments
Editor’s Letter 6
Letters to the Editor 10

News 12
SCTE News 16
Back to Basics 51

Preventive maintenance
focus. Drops are consid-
ered by Columbia Cable’s
Don Williams. Jud Williams
covers identifying un-
known hybrids in his
“Hands On* column.

Product News 56

CT's Lab Report 60
ComsSonics’ WindowLite
SLM is put through Senior
Technical Editor Ron
Hranac's paces.

Ad Index 73
Business/Classifieds 74
Keeping Track 82

Jones Intercable’s Pam
Nobles reports on Roy
Ehman’s retirement.

Caiendar 84
Booksheif 85
President’s Message 86

The female F interface
standard, CENELEC, the
Texas Show and more are
all reported on by SCTE
President Wendell Woody.

Cover
Lightning photo © Stock
Imagery.

Features

Bonding/grounding 18
By Lawrence White of
Anixter, Roger Montambo
of American Eilectric and
John Cain, formerly of
American Electric.

Reducing outages 20
Roy Ehman, formerly of
Jones Intercable, de-
scribes a crowbar device.

Lightning damage 22
Preventing it is considered
by Lightning Eliminators &
Consultants’ Jack Riehle.

Geri Saye

Back to Basics 51

Protection iocation 24
Placing equipment protec-
tion is very important, says
PolyPhaser’s Roger Black.

Recovéry ofoulpdl._. 2 =~

Satellites — What's up? 26
The next generation. By
HBO's Robert Zitter.

SMATV and DBS 28
What's DBS’s approach to
SMATV? By Robert Denni-
son of Teleste Cablevision.

Sub interface 30
Primestar’s David Beddow
explains the use of IRDS.

400 V transient
4

Reducing outages 20

Underground

construction — Part 2 32
NCTI continues this con-
struction lesson.

— 10" ———]
Starter trench Expo registration 64
D Register now for the SCTE

Cable-Tec EXpo '92.

Sateiiite chart

A pull-out wall chart with
5 Xt 0.0 the latest data on domestic
32 C-band satellites.

underground constructlon

1992 by Ci T gy Publicati

Corp. idiary of Ti

ia Partners I-L.P. All rights reserved. Communications Technology'™ (ISSN 0884-2272) is p

Technology Publications Corp., 50 S. Steele St., Sute 500 Danver Oolo 80209. (303) 355-2101. April 1992, Volume 9. Number 2. Office of pubhcation 1s 50 S. Steele St.. Suite 500. Denver Colo 80209 Second-

class postage pawd at Denver, Colo.. and additional maikng offices. POSTMASTER: Send

changes to C Te gy. 50 S.Steele St.. Suite 500. Denver. Colo. 80208

The Best, In 15 Varleties!

From identification at the head-end
to control at the drop, a marker for your
every need.

Easily applied today, greatly appreciated tomorrow.
For the right marker for the right job call 800-548-7243.

% ICIECiQiiEel riguiicis

Products creatively designed for the cable industry

4 APRIL 1992

Reader Service Number 4

COMMUNICATIONS TECHNOLOGY




"

ON'OPTICAL NETWORKS
INTERNATIONAL

The following highlights are from

[
f l l N f W r k Optical Networks International’s
quarterly newsletter.

l ONI begins work on Star-Star-Bus architecture

Using externally modulated lasers by Harmonic Lightwaves, Optical Networks International has begun working
on a “Star-Star-Bus™ architecture which enables operators to position cable systems for future services, such as
alternate access, PCN and video-on-demand. The 500 home per node architecture increases reliability, simplifies
powering, reduces micro-reflections, and allows for an easier upgrade to higher bandwidths.

(See related story in the April, 1992 issue of Communications Engineering & Design (CED).)

H Technical agenda set for NCTA
NCTA Technical session attendees can look forward to an unprecedented program this year.
Be sure not to miss these:

Technical Implications of Alternate Access and the Cable Operator Andy Paff, ONI
Digital Transmission Fundamentals for Cable Engineers Ed Callahan, ANTEC
Leading Edge Photonic Technologies T.E. Darcie, AT&T
The Evolution of CATV to Broadband Hybrid Networks Carl McGrath, AT&T
Planning PCN Networks for Cable TV Networks Lawrence Gitten, AT&T
A Comparison of Leading Edge Image Compression Technologies ~ Arun Netravali, AT&T
Passive Optical Network Architectures and Applications Clive Holborow, AT&T

l ONN readers rate Optical Tech Tips “must read”

In a recent survey, ONN readers repeatedly listed Optical Tech Tips as the section most often turned to when
receiving the newsletter. Optical Tech Tips deals with fundamentals of equipment use, such as the article on
OTDRs in the Winter 1991 issue. For the upcoming Spring issue, the column will discuss the correct way to
use a fusion splicer.

(Please mail or FAX your suggestions for future topics to ONL.)

H “FiberLoop” used to store fiber cable

In today’s aerial fiber optic installations, storage of an extra length of fiber cable for future use is not only
desirable, it is essential. ONI’s FiberLoop provides a means of storing an extra length of fiber cable along
the support strand for later use. The unit permits operators to establish installation practices for storage

of fiber and ensures installers do not violate the minimum bend radius of fiber cable.

(For more information call 1.800°FIBER*ME.)

te,
________________________________ — Q A ——— -
To receive your free subscription to Optical Network News please complete and mail this coupon to: T

ONI, 8101 East Prentice Avenue, Englewood, CO 80111, or FAX it to ONI at: 303-694-0127.

Name
Title
Company _ S
» Address R
Tﬂ City State Zip L@ ] V[ el 3iiaind
Phone () 1800°FIBER°*ME
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Stop The Thieves And You'll Stop
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of theft.
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EDITOR’S LETTER [T

A day in the classroom

've just finished speaking to two of

the most challenging groups I've ever
had the opportunity to stand in front of.
Both of them were a classroom of ele-
mentary school students!

My wife, Denise, a reading and writ-
ing specialist for a school in one of the
Denver area school districts, asked me
to participate as a speaker in a series
of writing workshops for the students. |
was one of several professionals who
had a chance to share writing experi-
ences, tips and encouragement with
the kids.

While this pair of presentations
wasn't specifically related to CATV en-
gineering, | did pass around copies of
Communications Technology to help
the students see the results of writing
and editing as a profession. | think that
provided a little hands-on credibility for
what | was talking about.

But just what was it that made these
kids challenging? Believe it or not, it
was the level of their participation and
questioning. These fourth graders knew
most of the basic steps of the writing
process, and had no difficulty listing
them for me: The idea stage, outlining
(they called it “story webbing"), the first
draft (one student called this step “slop-
py copy"), editing, additional or final
drafts, final editing, and publication. |
suggested that they also take advan-
tage of peer review and the old “set it
aside for a while before editing it" as a
couple of additional steps.

Their questions were every bit as
probing as those | get when | speak at
Society of Cable Television Engineers
seminars. | have to say that it was ex-
tremely encouraging to see the level of
interest and participation that | did.
They asked good questions about the
writing process itself, how a magazine
like CT is put together, and even ex-
pressed curiosity about cable and
some of the things they saw in the
magazine. This level of inquisitiveness
— and the student's highly encouraged
creativity — is something that is sorely
missing from a lot of schools. We've alll
read about the problems in education,
including the training problems that
exist in our own industry. But the kids
at Jefferson County’s Stein Elementary

COMMUNICATIONS TECHNOLOGY

have what amounts to a great head
start on many others their age: an un-
derstanding of the importance of written
communication.

Odds and ends department
Speaking of reading, | get a chuckle
out of the following warning in the air-
lines' safety information card: “If you
are sitting in an exit row and you can-
not understand this card or cannot see
well enough to follow these instruc-
tions, please tell a crew member.” |
think this one must have been written
by some government committee. If an
individual was unable to “understand
this card” or “see well enough to follow
these instructions,” do you suppose
that person would be reading the warn-
ing to begin with? Just wondering ...
This next one is for ham operators:
As you know, an unofficial CATV on-
the-air net has been held on 20 meters
the second and fourth Wednesday of
each month at 0200 UTC. With sum-
mer approaching, propagation condi-
tions are changing, and the net control,
ATC's Al Dawkins, would like your input
on the net's current time and frequen-
cy. If you have suggestions for other
times or another amateur band, please
let him know. You can reach Al at
ATC's National Training Center in Den-
ver. The telephone is (303) 753-9711.

Ronald J. Hranac
Senior Technical Editor
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of Headend and Line Equipment

PFM Electronics, Inc has established a reputation of high-quality repair capabilities
with an average turn-around time of five to ten working days.

*Sustaining Member of the SCTE*
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Channell's SPH Signature
Series are the best CATV enclo-
sures ever created. They feature
thirteen new benefits not found
on our CPH Series and a guar-
antee that will still make you look
good 10 years from now.

To find out more, call Channell
toll free.
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U.S. Sales:
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It's a tough market out there and
the smart money goes with a sure
thing whenever it's available. That's
why more top MSO's put their money
on Leaming audio equipment. It has
the proven assets to return a high
yield of performance and reliability.

It's clear why the industry is
bullish on Leaming equipment.
Products like the MTS-2B BTSC
Stereo Generator offer more standard
features than any comparable unit
and at a very comparable price.
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aGC PHASE LEVEL

Sharp, clean audio with a
frequency response flat out to 15
kHz, typical stereo separation >30
dB, true AGC, Bessel-null test-tone,
dbx" noise processing, and stereo
synthesis for ad insertion are basics
that Leaming buyers have come to
expect.

This is the kind of dependable
equipment that operators want to
have on-line for the not-so-far-away
day when every minute of broadcast
time will be in stereo.

UNLOCK

CARRIER

I LEAMING INDUSTRIES ’

MTS=-28B BTSC STEREO GENERATOR

So, if you're in the market for
success, take this insider tip and call
or write today for more information on
the full line of audio equipment. Make
Leaming your next sound investment.

LEAMING INDUSTRIES

16339 Barranca Parkway, Irvine, CA 92718
(714) 727-4144 « FAX (714) 727-3650
(800) 4-LEAMING

THE MTS-2B IS PREFERRED BY MORE TOP MSQ'S THAN ANY OTHER ENCODER
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SCTE seminar kudos

| spent three days attending the
“Technology for Technicians II" seminar
in Phoenix, Ariz. This training course is
sponsored by the Society Cable Televi-
sion Engineers and instructed by Ralph
Haimowitz.

Thirty-five engineers and technicians
from Florida, Colorado, Arizona, New
Mexico, Nevada and California were re-
introduced to basic math and led through
the steps upon which the formulas for
such items as signal-to-noise, carrier-to-
noise, hum, system powering, cable
loss, DC loop resistance, cumulative
leakage index (CLI) and most of the en-
gineering equations are based. These
are equations we use daily in system
maintenance and are fundamental in
preparation for the SCTE BCT/E exami-
nations. From basic algebra through log-
arithms, Haimowitz built an understand-
ing of simple and complex math, giving
each student the time and assistance to
assure they understood the problem, its
solution and the correct answer.

This is an outstanding course and |
cannot understand why MSOs don’t
have this session held at their national or
regional headquarters, requiring each of
their regional engineers to attend and
pass the course.

| am a promoter of training for CATV
technicians and engineers, having given
money, time and effort to ensure educa-
tion for the industry. The SCTE is to be
congratulated for having “Technology for
Technicians” as part of its program to
help train the CATV technical personnel.

As a final note, | was surprised to see
35 techs and engineers attend this
course but no attendance by the local
manufacturers or suppliers from Arizona
or the adjoining states. | heard plenty of
problems discussed during these three
days that could have been solved with
good products or good service. Where
are you vendors who claim to be so con-
cerned with the field problems? Many of
you could stand to “brush up” on math
and cable troubleshooting. | know — |
was one of you for many years.

Rex Porter

Misleading article?

In the October 1991 issue | would
draw your attention to the feature on
page 73, “Getting the most from your an-
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tenna system — Part 1.”

Figures 1 and 2 on page 73 are totally
wrong. | think that | know what they are
intended to portray, but there is no con-
sideration of their intention. Words like
“pattern and “efficiency” are used indis-
criminately without explanation.

A very serious incorrect statement is
made on page 73 and repeated subse-
quently. The statement reads that the
antenna is “of specific design that acts to
couple radio frequency energy from a
transmission line to the atmosphere, or
from the atmosphere to a transmission
line. The greater coupling an antenna
has, the greater is its efficiency in trans-
ferring energy.” Radiant energy is not
passed to the atmosphere or “from the
atmosphere to a transmission line.”

Much is made of adjacent channel in-
terference without reference to direction-
al discriminations and service planning.

R.S. Roberts
Consultant Electronic Engineer

Author’s response: R.S. Roberts is cor-
rect in noting that Figure 2 could have
been identified more fully. The figure
printed is an exaggerated illustration to
demonstrate the cancellation effect of
the reflector element and should have
been explained. In fact, the rear lobe
would be similar to the forward lobe, but
reduced in level. | regret any confusion
this illustration may have caused read-
ers.

Roberts also had a number of other
comments relating to the technical con-
tent of the article. | expect that his level
of understanding of the subject is greater
than the audience for which the article
was intended. The intention of the article
was to provide the CATV technician who
has had limited exposure to antenna the-
ory with a basic introduction to the types
of antenna that are used in the cable in-
dustry and how they work. In the course
of conducting seminars for CATV techni-
cians, | have found that this approach to
be the most successful. To the more in-
formed reader the level of technical de-
tail provided may appear insufficient or
too condensed. However, this article was
not intended to provide a comprehensive
test on antenna design and path analy-
sis.

J. Patric Murphy
Wade Antenna Ltd.
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Generically wrong

In the article “Pulling the plug on light-
ning strikes” (June 1991) you used the
term “dissipation array” twice as a gener-
ic term. “Dissipation Array” is a regis-
tered trademark of Lightning Eliminators
& Consultants and | am requesting that
in the future you not use this term generi-
cally.

Ralph L. Auer
Lightning Eliminators & Consuitants Inc.

Out of date

| read with interest and appreciated
the article in your February 1992 issue
regarding planning antenna sites and
tower heights (page 80). The information
regarding tower design and specifying is
often foreign to a cable operator and can
become confusing.

However, the information presented in
this article, while being beneficial, is out
of date. In 1987, the Electronic Industries
Association revised its standard RS-222-
C “Structural Standards for Steel Anten-
na Towers and Antenna Supporting
Structures” and was reissued under the
title “ANSI/EIA-222-D" as an approved
American National Standard. This stan-
dard currently appears as ANSI/EIA/TIA-
222-E, dated March 1991.

Significant changes were made in
methods and formulas used in tower de-
sign, one of the more obvious changes
being in the method of specifying wind
loading. The current wind loading map
for the continental U.S. indicates that this
important design parameter be specified
as a basic wind speed (taken as a
steady-state wind speed 10 meters
above grade). Tower shape factors, gust
response factors, exposure areas and
wind speed escalation due to tower
height are other important variables in-
cluded within the revised standard.

A copy of this standard is available
from the EIA Engineering Department,
2001 Pennsylvania Ave., N.W., Wash-
ington, D.C., 20006.

Allen Estes
UNR-Rohn

Editor's note: It's our fault. When the au-
thors submitted the article to us some
time back it was correct. Unfortunately,
by the time we put it in print the standard
was revised.
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Tech boom:
Texas Show sessions

SAN ANTONIO, Texas — CATV techni-
cal types at the 1992 Texas Show had
the opportunity to get the latest on
cable’s hot issues as the Society of
Cable Television Engineers packed its
technology wallop into the following
three neat packages:

* Technical issues update — Atten-
dees were offered a sneak preview at
the then-unpublished new technical
standards for CATV adopted by the
Federal Communications Commission
earlier in February. William Riker, SCTE
executive vice president, introduced the
speakers, starting with Wendell Bailey.
The National Cable Television Associa-
tion’s science and technology vice presi-
dent was part of the team that negotiat-
ed the specifics of the rule making with
the FCC. Bailey's overview of the stan-
dards to the session’s audience was
called “generally correct” by the FCC’s
Assistant Bureau Chief John Wong.
Wong was hamstrung on what exactly
he could reveal since the actual text of

the rule making was not officially re-
leased, but he was willing to respond di-
rectly to specific questions about the
standards. His presentation at the ses-
sion mainly focused on the FCC’s con-
cern with periscope antennas and cu-
mulative leakage index (CLI).

Jonathon Kramer of Communications
Support Corp. was the co-chair of the
task force for cable during the drafting of
the FCC standards. He emphasized that
the standard were very reachable and
“not for where engineering should be”
but rather what operators should pro-
vide to subscribers “at a minimum.”

Prime Cable’s Dan Pike pointed out
that since the standards were devel-
oped so operators could use their exist-
ing equipment, there was no need to
fear huge capital outlays for new test
equipment. Tom Elliot of Tele-Commu-
nications Inc. also took a positive stance
toward the rule making saying that most
operators already are meeting the stan-
dards that Bailey had overviewed and
with competition for CATV looming, the
standards were “healthy.”

* Technology explosion, session 1 —

SCTE President Wendell Woody mod-
erated this session that kicked off with
Jerrold's Geoff Roman detailing his
company's DigiCipher technology. He
said the first phase of digitally com-
pressed video is as close as this sum-
mer. Magnavox CATV’s Lou Corov
switched the focus to echo cancellation,
reporting on the history and the basics
of the technology and reminding the au-
dience that the United States is set to
adopt an echo cancellation standard
sometime this year. Shifting gears
again, Steve Necessary of Regal Tech-
nologies tackled the usual hemming and
hawing affiliated with 1 GHz: “It won't
work”; “OK, it'll work but | can't fill 1
GHz"; and “But I'll never sell it.” Neces-
sary said 1 GHz passives are “cheap in-
surance” for an impending future. Bal-
ancing out the technical smorgasbord,
US West Cable Communication Divi-
sion’s Earl Langenberg covered
switched video. He showed how an
overlay network design (such as is used
extensively in U.K. integrated CATV/tele-
phony) takes up a huge amount of cabi-
net space and explained the benefits of

Together we make
a strong connection

We are able to offer you a complete range of
connectors to compliment electronic apparatus
and cables of all sorts. If you need the smallest
crimp or largest trunk connector you only have

to phone or fax. We are also able to rush
important orders to you, ensuring quality and
competitive prices stay with you. Let the merger
of Pyramid/Cabelcon pass on this joint advantage
to you. Please call for further information.

Pyramid/Cabelcon @ |

C onnwecto

Pyramid Connectors INC

3700 N, 36th Avenue. P.O. Box 23169

Phoenix, Arizona 85063

r s

Tel. (602) 269-6431. Fax (602) 272-7372

Cabel-Con A/S

Industriparken 10, DK-4760 Vordingborg
Tel. +45 53 78 55 99. Fax +45 53 78 55 04
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Eclipses All Others.

look up to DX for the highest level of quality,
reliability and performance under the sun.

Now with VideoCipher* Il Plus, the new DIR-647
features advanced IRD technology delivering the
finest CATV broadcast quality pictures possible.

For a closer look contact your DX representative
today at DX Communications, Inc., 10 Skyline Drive,
Hawthorne, NY, 10532 or call (914) 347-4040.
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an integrated broadband network de-
sign.

* Technology explosion, session 2 —
This forum was not to be outdone by the
earlier session’s forward-thinking ap-
proach to the many cutting-edge CATV
technologies in the works.

Home Box Office's John Vartanian
spoke on the next generation of CATV
satellites, including Galaxy V. He
overviewed what programmers planned
to be on each satellite and covered de-
tails on 2° spacing. Richard Covell of
Texscan played fast and loose with the
“FTF" acronym and spoke on “fiber-to-

the-future.” It's hard to believe that the
Texas Show tech sessions just two
years ago had many attendees ponder-
ing the industry’s new favorite buzzword
“fiber optics” and wondering “how will it
work in my system?” With fiber thor-
oughly embedded into our CATV vocab-
ulary, Covell's talk reiterated fiber's rosy
future. C-COR'’s Colin Horton spoke
next and considered the question: Ex-
tended bandwidth and compression —
coexistence or competition?” His an-
swer: “The future requires both and its
very, very important to allow for both.”
Finally, Bob Luff of Scientific-Atianta re-

e

Applied Instruments multi-carrier signal generators give you frequency of
choice. Your choice of four individually or simultaneously activated RF

carrier frequencies can be factory installed into either of
wo models. The rack-mountable 1645 model is de- 3 1 7- 782-4 3 3 1
signed for forward alignment of broadband local area

networks. The fully portable 5112 model, designed for rern alignment,

feawres rechargeable NiCad batteries that provide up to 6 hours of

continuous field use and RS 232C circuitry for remote activation. Together,

they give you a complete multiple application RF test system for evaluation

and maintenance of broadband local area networks. Delivery of custom

built units takes as little as four weeks. Exercise your frequency of choice

today. Call Doyle Haywood, President, Applied Instruments, or write for

our full color borchure.

Applied Instruments, Inc. //f APPLIED INSTRUMENTS, INC.
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tackled a subject that had been covered
in the earlier session — digital compres-
sion. He agreed with Jerrold's Geoff
Roman that digital compression
shouldn't be considered a far-off tech-
nology and added “this is very much
right around the corner.”

Cox demos
first CATV PCS call

SAN DIEGO — Operating under an ex-
perimental PCS license granted by the
Federal Communications Commission,
Cox Enterprises demonstrated the na-
tion’s first personal communications ser-
vices phone call through a cable TV sys-
tem. From a residence here, the compa-
ny’s CEQ, James Kennedy, placed a call
to Alfred Sikes, chairman of the FCC in
Washington, D.C. The FCC is consider-
ing the establishment of the new service.

Previously, Cox and Scientific-Atlanta
announced an agreement to jointly de-
sign and test the device called the Cable
Microcell Integrator that allows microcells
in a personal communications network to
be connected on pre-existing cable TV
plant.

NCTA lines up

show tech sessions
DALLAS — The National Cable Televi-
sion Association’s National Show to be
held here will feature several technical
sessions/seminars May 4-6. Subjects in-
clude: high definition TV (HDTV), fiber, fu-
ture network options, digital TV, solutions
for outages, cable/consumer electronics
concerns and the Federal Communica-
tions Commission technical standards. A
full agenda will be published in next
month’s issue.

CableLabs contracts
interference study

BOULDER, Colo. — Cable Television
Laboratories has contracted Stern
Telecommunications Corp. to perform an-
alytic studies characterizing the RF inter-
ference environment experienced by TV
receivers and videocassette recorders in
typical U.S. and Canadian TV house-
holds. In other news, CableLabs recently
sponsored a seminar on digital technolo-
gy. Such seminars are held as part of the
Labs’ mission of serving as a technology
information exchange for CATV.

« Contec International completed ar-
rangements for increased financial com-
mitments from Westinghouse Credit
Corp. A dollar amount was not disclosed.



'

When you're lost,
not even this will get you
where you want fo go.

The fact is, you need a map. Without one,
you'll just be going in circles. At Jerrold, we
know that even the most exciting technology isn't
worth much if it leaves you feeling a little lost.
Thats why we created Starburst.

Starburst is cable TV architecture specifically
designed 1o meet the changing needs of our
industry. This flexible, fiber-coax hybrid system
looks like a star architecture, but has none of the
cost burdens. And offers construction economies
without the growth barriers. Starburst won'
become obsolete because expansion to DigiCable’,
CABLE PHONE'" and expanded bandwidth
services are inherent in the system’ design.

Making Starburst truly spectacular are its
supporting products—STARLINE® MINI-
BRIDGER"} STARPOWER™ Optical Amplifier,
and Cableoptics® AM Transmitter with the
STARFIRE™ Laser.

If you're looking for a road map to the future,
call Jerrold today. We'll not only point you in
the right direction, we'll join you on the
path to tomorrow.

Il
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For more information, call 1 800 523-6678 (U.S.) or (215) 674-4800 (outside U.S.) or fax (215) 956-6497
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Membership in
Society tops 9,500

EXTON, Pa. — The national member-
ship of the Society of Cable Television
Engineers has passed 9,500. This rep-
resents an increase from 1991's year-
end membership of 9,000, which repre-
sented an increase of 1,500 members
over the 1990 year-end figure of 7,500.

The figure of 9,500 takes into ac-
count the Society's 8,000 active mem-
bers, as well as the more than 1,500
members that have joined the Society at
the installer level since the introduction of
the Installer Certification Program in 1989.

This growth can be partially attribut-
ed to the popularity of the Society’s nu-
merous programs and services, includ-
ing the chapter development program,
Broadband Communications Techni-
cian/Engineer (BCT/E) and installer cer-
tification programs, annual Cable-Tec
Expo, annual fiber-optics conferences
and the “Technology for Technicians”
national training seminar program.

Since SCTE's formation in 1969, it
has established programs that have be-
come invaluable to the industry, such as

its chapter development program, which
promotes the establishment of regional
groups of technical personnel, providing
much-needed forums for technical in-
struction and discussion at the local level.

SCTE now has a total of 72 local
groups, with 58 chapters and 14 meet-
ing groups. These groups expand each
member’s knowledge of the industry as
well as aiding in individual professional
development.

LO returns to

Cable-Tec Expo

SAN ANTONIO, Texas — This year, for
the second time, the SCTE will sponsor
several workshops pertaining to local
origination equipment usage at its annu-
al Cable-Tec Expo. The workshops will
be held June 15-16 at the convention
center here.

They are designed for production
and maintenance personnel interested
in or currently operating local origination
facilities at cable TV systems. The
planned workshops include:

* Establishing quality control, pro-
duction and maintenance standards

* Local ad insertion in a tight bud-
get war

* Local implementation of network
technical updates

* Local origination production trends

* Pay-per-view technology from the
headend to subscriber

The workshops will be conducted
during the normal expo workshop
schedule. Also, a number of manufac-
turers and vendors of local origination
equipment have been invited to display
their products at the expo exhibit hall.
For more information, contact SCTE at
(215) 363-6888.

SCTE offers up
Texas-style Games

(Contributed by Laura Hamilton, “Com-
munications Technology”)

SAN ANTONIO, Texas — The shoot-
‘em-up at the Alamo almost 150 years
ago may have been (to say the least) a
one-sided blowout, but the shoot out at
the Society of Cable Television Engi-
neers Cable-Tec Games held here at
the Texas Show was about as close as
you could get without bloodshed. After

WHY ARE THESE Guys So
_Happy ABOUT FlBER OPTlcs?

P.O. Box 955, Elyria, Ohio 44035
Ollice & Plant (216) 3244941, Fax l;216; 324-4947
Tol Free Nationwide 1-800-678-4
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the competition, everyone involved got
to ride off into the sunset (or at least into
the cocktail party).

Three teams squared off at the
Games, which were sponsored by Anix-
ter Cable TV, Communications Technol-
ogy. and the Texas Cable Television As-
sociation. Teams were: the SCTE Ark-
La-Tex Chapter team, the SCTE South-
east Texas Chapter team, and a band of
CATV mercenaries with technical skills
who called themselves the Competitors.

Winners of the splicing event (hosted
by Gilbert Engineering and Comm/Scope)
went as follows: Bert Carbo (Ark-La-
Tex) — first; Hughston Anderson
(Southeast Texas) — second; and
Robert Hagan (Ark-La-Tex) — third.
Riser-Bond hosted the cable fault loca-
tion event and the results were: Bobby
Nichols (Competitors) — first; Hagan —
second; and Bill Warner (Competitors)
— third.

Nichols also won the terminology
event, sponsored by the National Cable
Television Institute. Second place went
to Southeast Texas’ Tom Rowan and
third went to the Competitors’ Rodney
Chappel. Ark-La-Tex bagged another
first place during the safety inspection
event (hosted by Sachs Communica-
tions and Sammons Cable) thanks to

Joe Masterson, but Southeast Texas
made up points with Harold Null taking
second and Rowan adding a third place
score.

Masters of ceremonies were: Ron
Wolfe of the ATC National Training Cen-
ter, Diana Riley of Jerry Conn Associ-
ates (and SCTE Region 11 director),
and SCTE President Wendell Woody of
Anixter Cable TV.

When the dust settled on the time do-
main reflectometers and everyone had
holstered their cable splicers, gold, silver
and bronze medals were handed out for
event and overall winners. Hagan of
Ark-La-Tex added another gold medal
as the overall winner of the Texas
Games to the impressive collection he's
acquired at other Cable-Tec Games.
Second and third went to Southeast
Texas' Null and Anderson, respectively.
As a team, Southeast Texas tallied up
the most points, but Ark-La-Tex finished
an excruciatingly close second (only 12
out of 1,600 points behind).

Subcomittees
round up in Texas

(Contributed by Laura Hamilton, “Com-
munications Technology”)

SAN ANTONIO, Texas — Three of the
SCTE engineering subcommittees met

in conjunction with the Texas Show in
late February. (For more information on
the next meetings at the Cable-Tec
Expo here in June, see “President’s
Message” on page 86.)

The Interface Practices Subcommit-
tee meeting was somewhat historic in
that after many months of deliberation, it
finally approved a standard for the fe-
male port of the F interface. it now con-
tinues work on the F interface male port.

President Bush may have been
headed to town for a drug summit, but
one of his stated concerns — EBS —
was also being considered in San Anto-
nio. The EBS Subcommittee was ad-
dressed by William Browning, chief of
the Federal Communications Commiss-
sion's EBS department, who empha-
sized that the president as well as
Congress and the FCC would support
the industry's EBS efforts. The subcom-
mittee decided to ask for an extension
for a response to the FCC's notice of in-
quiry about CATV EBS.

The In-Home Cabling Subcommittee
examined very preliminary possibilities
for a set of standards. It recognized that
it probably would have overlap with the
interface practices subcommittee and
thus should keep the lines of communi-
cation open.
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Reducing plant outages

In response to heightened awareness
of the need for better outage detection
and control, pressure from cities, and
guidelines established by the National
Cable Television Association, Cable
Television Laboratories established an
Outage Control Committee last year
under the chairmanship of Brad John-
ston, senior vice president of Warner
Cable. The committee has several
working groups, each charged with one
aspect of outage detection, quantifica-
tion and reduction.

The crowbar device was identified as
one of the most powerful and spectacu-
lar reducers of outside plant outages.
As part of the committee’s mandate,
CablelLabs funded the hiring of a third-
party laboratory with its personnel and
equipment to determine a suitable test
that could be applied to several of the
various types of devices ranging from
fuses through metal oxide varistors
(MOVs) to crowbars (which are, or have
been used in the cable industry to try to
control lightning-induced transients,
power company-generated sheath cur-
rents, and other switching transients).
CablelLabs personnel were also present
during the determination of the test.

As it turned out, the proposed test
(“ANSVIEEE C62.41-1980 Parts A and
B,” formerly designated as “IEEE Stan-
dard 587-1980") was adjudged to be
very suitable. Some devices failed and
others passed, thereby indicating which
had the necessary robustness to contin-
uously withstand repeated severe “hits”
and drain away the harmful amplifier-
killing transients without deterioration. A
full review by CableLabs and its full
Outage Committee is taking place with
a view to recommending the test as
being suitable for cable operators, man-
ufacturers and vendors alike, so that

they may use it to assure themselves
that any outside plant outage control
devices they may wish to purchase,
manufacture or sell will, in fact, meet
expectations.

I chaired two of the Outage Commit-
tee’s working groups and was asked to
relate how the crowbar device came
into such widespread use and some of
the success stories associated with it.
What follows are my comments on the
device.

By Roy Ehman

Former Director of Engineering, Jones Intercable

successive severe storms swept

through the 2,500-mile Chesterfield
County system in 1986, they left a trail
of burned and impaired amplifiers. The
chief engineer appealed to me for sug-
gestions and |, in turn, went to Alpha
Technologies of Bellingham, Wash.,
and asked if it could build us a very fast,
very robust switch that would short out
longitudinal sheath currents (LSC) and
other transients that were burning or im-
pairing the amplifiers. This is shown
conceptually in Figure 1.

Alpha came up with a design and
hand-made three units. We installed
one in aerial plant, another in a pedestal
and saved the third as a souvenir. The
results were spectacular, to say the
least. In the next three storms the pro-
tected plant went unscathed while ex-
tensive damage occurred in adjacent
sections. This success led to repeat re-
quests and a highly

I t all began in Virginia. When several

Generically, this device is called a
silicon-controlled rectifier (SCR) crow-
bar. SCR is a generic semiconductor-
type designation. The SCR crowbar
acts in less than 1 microsecond to gob-
ble up almost all of the harmful energy,
whether it be from lightning or power
company fault currents or transients,
and restores itself and the plant to nor-
mal condition in 8 milliseconds or less,
after the crises has passed. Cable cus-
tomers don’t even see a flicker since
amplifiers stay operating for about 100
milliseconds on their own stored ener-
ay.
Figure 2 shows what started out as a
400 volt spike, sufficient to damage an
amplifier, caught by the crowbar at £104
volts and completely shorted to sheath
in about 1/2 microsecond. The 60 VAC
power continues at the next half cycle
when the polarity reverses. Because it
acts more like a switch than a resistor, it
has to dissipate very little power within
itself and can therefore handle enor-
mous surges of up to 500 amperes for
16 milliseconds or 35 amperes for an in-
definite period. For 1 microsecond it will
even shunt off 1,000 amperes!

In order to see how robust this crow-
bar was, we did some crude tests. First
we applied 115 VAC to it and then 240
VAC. All that happened was that there
was a loud bang, a flash and the circuit
breakers popped. Subsequently, Alpha
did the appropriate ANSI/IEEE test.
This test applies a unipolar pulse of

(Continued on page 39)

refined product,
which came into
universal use under
the name of the

Figure 2: 400 V spike caught at 104 V and
grounded out in 0.5 psec

Alpha AmpClamp.

Figure 1: silicon-controlled rectifier crowbar

CATV trunk AC/RF
Control
Detection voltage‘ SCR
circuit switch

!
—
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What if you couid
prevent lightning damage?

By Jack A. Riehle

Senior Consulting Engineer,

Lightning Eliminators & Consultants

ave you ever considered the ter-
H rible impact of lightning on a

modern technological society? If
not, it would be understandable. If you
have not been a personal or business
victim of lightning, you might not give it
much thought. Nevertheless, lightning
causes untold damage to human life
and property worldwide every year. The
financial and equipment losses mount
into the millions of dollars.

Scores of lives are lost every year to
lightning and its secondary effects. Still,
most people seem to take it in stride as
a normal course of events or an act of
God. It’s unpredictable and unavoid-
able. After all, anyone who has ever
seen or been close to a lightning strike
can attest to the terrible power and
wrath of Mother Nature demonstrating
her power in the form of blasts of heat,
light and the smell of ozone. But is it
unavoidable? Technology has been
used to tame much of our environment.
In this case, technology may have an

answer for businesses that are vulnera-
ble to lightning damage.

Substantial equipment losses and
hundreds of hours of down time are ex-
perienced every year by cable compa-
nies due to lightning and its related
problems. Nevertheless, lightning
somehow remains a mystery in the
minds of most people, especially engi-
neers.

Lightning is no mystery

Lightning, no matter how terrible a
visual and destructive display it pre-
sents is, after all, just electricity in mo-
tion. Spectacular yes — a mystery, cer-
tainly not. Lightning must obey all of the
laws of electricity, including Ohms law.
It follows orderly and well-understood
rules of physics, including conductivity,
impedance, capacitance and induc-
tance. Lightning is not particularly ran-
dom either. In fact, it is almost always
predictable. The parameters for light-
ning conditions as well as how and
where it will strike are well-known to
science.

Certain geographical areas tend to

Figure 1: 1sokeraunic

Bell Labs' calculation for discharges (in square miles) = 0.37 x isokeraunic number

ap (lightning days/year)
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Designed by Chris O'Neil of Jones Intercable

be far more susceptible to lightning
than others. The isokeraunic value (the
average number of lightning days per
year for an area) varies in the United
States from a low of five days in the
southwestern U.S., to a high of up to
100 days a year in Florida. Certain
equatorial parts of the world have even
higher isokeraunic values of more than
250 days. Figure 1 is an isokeraunic
map of the United States. The combi-
nation of the isokeraunic value and the
height of a structure can be used to
roughly predict the probability of a
strike.

The fallacy

Engineers and architects have been
lulled (and encouraged) into a safe and
secure design approach for lightning
protection systems based on a concept
using a 200-year-old technology to
“protect” modern structures. Ben
Franklin invented the lightning rod over
200 years ago. His design concept is
intended to attract and then safely ar-
rest lightning strokes without damage
to the protected structure. This is not a
bad system if you are protecting a barn.

Time and technology have moved
on. Modern structures are filled with
sensitive electronic equipment and in-
ternal conductive paths especially sus-
ceptible to the secondary effects of
lightning. A thoughtful engineer today
should seriously question the idea that
we should intentionally attract and
channel a multimillion volt lightning
stroke right into our building structure
and near the sensitive equipment we
are attempting to protect.

If you refer to a lightning rod hand-
book, it will tell you to install a series of
steel rods of some length on top of your
building, clamp a No. 6 wire to them
and fasten the other end to your water
pipes or building steel. You and all of
your equipment will be safe from light-
ning, right?

Whoops! What about Ohms law?
What about the secondary effects of a

(Continued on page 40)
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. THAT WORK.

! Since 1976, Alpha Technologies has led the
cable power industry with innovative engineering,
continually increasing the functionality of cable
standby power. Engineering that has pioneered de-
velopments such as 95% efficiency, the Amp Clamp

surge suppressor, software-driven status monitoring,
temperature compensated battery charging, full
modularity, and much more.

Alpha’s greatest technical
innovation, however, has been
and continues to be reliability.
Our view has always been if your
standby power needs back-up,
you’re not getting what you paid
for! Our reputation for reliability

is the number one reason why
Alpha is the world’s largest sup-
plier of power protection products
Jor cable television.
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Equipment protection:
Location is everything

By Roger Block
President and Chief Engineer, PolyPhaser Corp.

ne of the most basic precepts in
o developing a protection strategy

for your electronic equipment is
to keep stray energy from flowing
through the equipment. There are a
couple of ways to effectively accom-
plish this. One is to totally disconnect
the equipment. This is effective, but
not very practical, and it could lead to
other destructive problems. Another is
to provide some form of impulse pro-
tector for each of the equipment’s input
or output (I/O) ports. These generally
consist of the connection to the AC
power line, telephone or control line,
and antenna transmission line. A pro-
tector on each of the I/Os will protect
that path from damage. However, it
also is necessary to be careful of volt-
ages that may exist between the I/Os
at the instant of a strike event.

Potential for damage

For example, if each of the protect-
ed 1/Os for remote equipment are con-
nected to a different ground (which
could happen very easily in the best of
installations) the following situation will
exist during a strike event, possibly
damaging your equipment. The trans-
mission line is grounded at its protector
as the line enters the building. The
power line to the equipment is protect-
ed and grounded at the distribution
panel where the power line enters the
building. The telephone line is protect-
ed and grounded where it enters the
building. The protection on each of the
I/Os at the building entrance is good
and keeps the strike energy toward the
outside of the building and away from
the equipment.

However, since all the 1/Os are at-
tached to a separate ground, each of
the 1/Os are an equally likely entrance
point for strike event energy. Upon the
occurrence of a strike, the energy will
propagate along a conductive path
(power line, transmission line or tele-
phone line) until it meets the protector.
The protector will shunt the majority of
the strike energy to the earth ground.
The earth immediately surrounding the
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ground point will begin to take up the
energy charge and dissipate it by prop-
agation. This process will last a few mi-
croseconds.

Meanwhile, for a brief instant, one
side of the transmitter is elevated
above ground while the other sides are
at ground due to the other protector
connections. As the surge energy at-
tempts to go to ground using the trans-
mitter as a connecting path to the other
grounds, it is likely to also use some of
the internal circuitry as a conductor
and thus cause equipment damage. A
complication factor is that the other I/O
protectors are at a distance with re-
spect to the equipment. The greater
the distance between the protectors,
the worse the problem.

Another complication in this sce-
nario is the inductance existing in the
connection between the I/O protector
and the ground system. The induc-
tance will determine just how much of
the strike energy is conducted into the
ground system and how much is left to
elevate the equipment chassis. Since
strike energy is a high frequency
pulse, a low inductance path to ground
becomes a critical factor. It is for this
reason that copper strapping is pre-
ferred over large diameter wire as an
interconnecting media. The strike en-
ergy, like water, will follow the easiest
(least inductive and resistive) path to
ground. The quality of the ground sys-
tem will determine the speed at which
we can disperse the harmful energy

COMMUNICATIONS TECHNOLOGY

away from the equipment.

Making rearrangements

The solution is easy to talk about but
a little more difficult to implement. From
the previous scenario it should be clear
that one of the problems with the instal-
lation is that each of the I/O protectors
is connected via its own path to ground.
This can be rectified, but will require
some physical rearrangement of the
equipment installation.

First and foremost, there needs to
be but one ground system. Second,
the individual /O protectors need to
be located on the same electrical
ground plane. This will necessitate es-
tablishing a single point ground sys-
tem within the equipment building. The
primary advantage of the single point
ground reference is that all of the
equipment /O protectors are at the
same level with respect to the ground
system. Any impulse energy present
from a lightning strike raises the panel
and each of the I/O protectors to the
same level. Since the levels are the
same, no destructive energy will flow
between the 1/0s or through your
equipment. Third, the transmitter
equipment chassis also must be con-
nected to the ground plane using a
low inductive connector.

Single point grounding and proper
location of your lightning protection
products for all I/Os is important. It can
be the difference between surviving or
not surviving a direct strike. CT
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Cable satellites:

The next-generation

The following is reprinted with the Na-
tional Cable Television Association’s
permission from the “1991 NCTA Tech-
nical Papers.”

This article discusses the satellite
and orbital changes that are expected
to occur in the near future, and pre-
sents some critical issues and chal-
lenges facing satellite programmers
and cable operators.

By Robert Zitter
Senior Vice President of Technology Operations
Home Box Office Inc.

he deployment of next-genera-
I tion satellites in compliance with
the Federal Communications
Commission’s uniform 2° spacing plan,
together with the movement of cable
programming occurring over the next
couple years, compel the cable indus-
try to examine the future performance
of existing facilities. A discussion of the
transition scenario, the technical differ-
ences in the new satellites, and ground
station requirements reveals that cable
TV and SMATV facilities will require re-
configuration and in some cases re-
placement may be necessary.

C-band satellites have become a re-
liable means of delivery for cable TV
programs and have played an impor-
tant role in the phenomenal growth of
the industry. We have seen numerous
operational, technical and regulatory
changes together with technological
advances in satellite and ground sta-
tion equipment that led to significant re-
duction in overall costs. The cable in-
dustry has demonstrated its ability to
successfully deal with such changes
over the years.

A development that will impact the
cable industry is the FCC mandate to
phase in a uniform 2° spacing between
U.S. domestic satellites. The intent of
the plan is to alleviate overcrowding in
the U.S. orbital arc. It times the deploy-
ment of next-generation satellites with
improvements in ground station receiv-
ing characteristics in order to control
the ensuing increase in adjacent satel-
lite interference.

Time of replacements
In the early days, 4° of separation
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spacing would be a In-orbit backup for cable satellites

achieved. This evolu-

tionary approach was chosen because:
It prevented early obsolescence of exist-
ing satellites; it granted manufacturers
sufficient time to design and construct
antennas that can better discriminate
between adjacent satellites; and, it per-
mitted cable operators to amortize their
existing facilities. The FCC's 2° spacing
plan guided most of the technical, regu-
latory and economic developments that
we experienced during the past decade.

Table 1 shows the launch dates for
the next-generation satellites from Alas-
com, AT&T, GE Americom, GTE
Spacenet and Hughes Communica-
tions. The cable industry has committed
to basically two satellite vendors —
Hughes and GE Americom — involving
four satellites.

Transition
The preparations for launching the

COMMUNICATIONS TECHNOLOGY

next-generation cable satellites and the
accompanying movement of program-
ming actually began in 1988, as Galaxy
| and Satcom F3R approached their de-
signed end-of-life terms. Recognizing
that approximately three years of lead
time is required to design, construct and
launch a satellite, the FCC and satellite
vendors developed a transition strategy
with the goals of ensuring uninterrupted
service and minimize inconvenience to
users.

The transition timetable for the de-
ployment of satellites is illustrated in
Table 2 (page 44). Note that Satcom
F3R (131°WL) was temporarily replaced
by Satcom F1R in 1991 and will remain
there until Satcom C-3 (131°WL) be-
comes operational in 1993. Satcom F1R
(originally at 139°) moved its traffic to

(Continued on page 44)
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Figure 1: U.S. direct broadcast satellite frequency plan

Downlink frequencies (in MHz2)

12700

Channel 1 3 5 7 9 1" 13 15 17 19 21 23 25 27 2 31
1222400 1225316 1228232 1201148 1234064 1236080 1230896 1242812 1245728 124B64s 1251560 1254476 1257392 1260308 1263224 1266140
RHCP
12200
LHCP
1223858 1226774 1229690 1232606 1235522 1238438 1241354 1244270 1247186 1250102 1253018 1255934 1258850 1261766 1264682 1267598
Channel 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

DBS: A new approach

for SMATV systems

By Robert Dennison
Group Leader, CATV Systems
Teleste Cablevision Ltd.

his article is written on the as-
l sumption that true DBS (direct
broadcast satellite) in the United
States becomes a reality; that is, 100
or more channels using digital video
compression and digital modulation
from one or more co-located high-
power satellites. Refer to the many ar-
ticles written recently extolling the
bandwidth compression virtues of vari-
ous digital modulation formats for
satellite transmission along with digital
compression of the video signal.

Figure 1 shows the 32-transponder
FCC frequency plan for DBS. Now that
four video channels per transponder
has been successfully demonstrated,
128 TV channels are possible. This is
certainly sufficient for most SMATV
systems.

Consider the proposed headend
shown in Figure 2. The satellite anten-

na at the headend receives the DBS
satellite signals. A dual polarized LNB
{or OMT with 2 LNBs) outputs each po-
larization at 950-1,450 MHz. The out-
puts from the two LNBs are then simply
block converted from 950-1,450 MHz
down to 50-550 MHz using a 1,500
MHz local oscillator. (A 1,500 MHz LO
is preferable to 900 MHz for image con-
siderations.)

Dual-cable distribution (one for each
polarization) is then employed in the
normal manner throughout the SMATV
system. Bandwidth distribution at 550
MHz is now commonplace with trunk
amps, bridgers and line extenders
readily available.

At the subscriber end, shown in Fig-
ure 3, the subscriber receives a dual-
cable drop. The output from one of the
cables is selected in a standard H/V
switch (I guess for DBS it should be
called an LHCP/RHCP switch) con-
trolled by the satellite receiver. The
switch output feeds a simple block up-
converter converting 50-550 MHz sig-

nals to 950-1,450 MHz. These signals
are then fed to a satellite integrated re-
ceiver/descrambler (in this application
the IRD becomes the set-top box) just
as if the customer were a DBS sub-
scriber. The SMATV subscriber can
now receive 128 satellite channels.

Pros and cons

The advantages of such a system
may be summarized as follows:

1) Customers have the capability to
receive 128 satellite channels — proba-
bly many more than currently available.

2) The SMATV operator merely
charges $20 or so per month for provid-
ing signal with no scrambling or signal
processing to worry about.

3) Subscribers buy premium chan-
nels directly through the DBS control
center. The system operator cannot lie
about the number of premium channel
subscribers he has. (You wouldn't do
that, would you?) This feature alone
should encourage the popular pro-
grammers to participate in the DBS
system. The medium-

Figure 2: Basic headend

DBS
satellite

50-550 MHz LHCP

power pseudo-DBS ser-
vices tried so far have
suffered from lack of
popular name-brand
programming.

50-550 MHz RHCP

- 4) Subscribers buy
their own satellite re-
ceivers instead of the
operator being bur-
dened by the cost of

To distribution
network

D®
DR

Y

set-top boxes.

5) The headend cost
is extremely low (mere-
ly a satellite antenna,

LHCP and
FaGh Livge Dual headend block converter
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Ordering Information

RNB Series Knockout Sizes »
Model Exterior Lid 2-3/8& 1-3/4°,1-3/8"
Number Width  Height Depth  Width Height Depth Knockouts 1.5/16  1-1/8",7/8 .
RNB-B126 8-1/8" P4 6-1/8" 8 12 19/32° 2 Bottom 0 2
RNB-12126  12-1/88 12 6-1/8 12 1 19/37° 3Bottom 1 1
RNB-12188 1218 18 6-1/8 12 1 19/32° 3 Bottom 2 1 D
1 Each Side
RNB-24188 % I3 8-1/8 8 % 19/32° 3 Bottom 2 2
2 Each Side
RNH-Hinged Series Knockout Sizes
Made! Exterior 23/8&  1-3/47,1-3/8, , o Ve /| e a
Number Width Height Oepth Knockouts 1-5/16 1-1/8°,7/8 . (i '
RNH-10126 0 7 6 2 Bottom 1 1
RNH-12186 V3 8 3 3 Bottom 2 1
RNH-20246 20" w0 6 3 Bottom 2 1
RNH-20248 20 w g 3 Bottom 2 1
RNBB-Box-In-Box High Security Series
Model Exterior Knockout Sizes 1-3/47,1-3/8°
Number Width Height Oepth Knockouts 2-3/8" &1-5/16 1-1/87,7/8°0
RNBB-12128 12 17 8 2 Bottom/Back 1 1
RNBB-12188 12 18 8 2 Bottom/Back 1 1
RNBB-18248 18 24 g8 3 Bottom/Back 2 1 -
.. . | am
LS LU LD Multigle Knock Duts Multiple Knock Duts : T = =7
Size On Bottom On Side . e e { g 3
Part No. WxHxD 2-3/8 & 1516 1-3/481-3/8&1-1/8 & 7/8° .}“ ———
ANHL-12128 17 X127 8 1 1 1 e
RANHL-12188 X8 X8 1 1 1 Dy —
RNHL-18248 18 x 24 x8 1 2 1 al ———
“: '} '." »
RNT-Overhead-Entry Door Series b : e
Model Exterior Knockout Sizes ol > |
Number Width Height Depth Knockouts & 2 &1-516 116" 18 - i ®
ANT-12188 12 18 8 4 Bottom 1 1 1 1 = 1
ANT-18248 18 % g 5 Bottom 1 2 1o : , »4E E
Customizing Available on Minimum Quantities ‘ vy E
: » -
™
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We Can Supply You With The Key
Way Lock You Are Presently Using

RNB Series

Warehoused For Immediate Delivery

RNH-Hinged Series

Warehoused For Impmediate Delivery

Ty
(1

\

“'® & o

Benefits Safety Cover ™

* 16 gauge galvanealed steel

* Gray baked on polyester powder coating, UL
50 standards outdoor box rating, High
corrosion resistance

* Knockout for optional cam lock

* Dxboard interior backing standards
detachable 1/2°

¢ Multiple entry knockouts

* Mounting holes 5/16" indented

e Orain Holes

* 3/4" D Knockout

-

RNHL Hanging Lid
Series

Warehoused For Immediate Delivery

Benefits Safety Cover ™

e Hinged Cover

* 16 gauge galvanealed steel

* Gray baked on polyester powder coating, UL
50 standards outdoor box rating, High
corrosion resistance

* Knockout for optional cam lock

e Dxboard interior backing standards
detachable 1/2°

* Multiple entry knockouts

* Mounting holes 5/16" indented

* Drain Holes

* 3/4" D Knockout

RNBB-Box-In-Box High Security Series

Warehoused For Inmediate Delivery

Benefits Safety Cover ™

¢ High security bearing sleeve at locking point

* 16 gauge galvanealed steel

 Gray baked on polyester powder coating, UL
50 standards outdoor box rating, High
corrosion resistance

® Full back with multiple entry knockout

* Key style holes to mount box to wall

¢ Drain Holes

Benefits Safety Cover ™

Safety Cover stays attached and hangs at the

bottom of the enclosure.

* Can lock with an Automatic Lock Part #423KAR

e Can lock with a Cylinder Lock, add C to end
of part number

e Can lock with an Intertite Lock, add 1to the
end of part number - Special Order

e Can lock with a Tamper Proof Screw, add T
to the end of part number — Special Order

* Drain Holes

We're not just enclosers!

Call or write for our free catalog
on our full line of products for
the cable TV industry.

RNT-0Overhead-Entry
Door Series

Interdiction Enclosures

Benefits Safety Cover ™

* 16 gauge galvanealed steel

* Gray baked on polyester powder coating, UL
50 standards outdoor box rating, High
corrosion resistance

¢ Full back with multiple entry knockout

* Key style holes to mount box to wall

4 multiple entry knockouts on bottom of box

% Mutiinic I

Engineered to Make the Difference

Multilink Inc.
Communication Division
P.0. Box 955

Elyria, Ohio 44035

Office & Plant (216) 324-4941
Fax # (216) 324-4947



two LNBs and two block converters).

The distribution network is extremely
rugged since the customer only re-
quires a C/N comparable to that re-
ceived from satellite, say 15 dB. Com-
pare that with the C/N required for con-
ventional AM VSB NTSC of approxi-
mately 43 dB or more. As a further con-
sequence, cascades could be much
longer, extending the reach of the sys-
tem. Alternatively, it would be very eco-
nomical to arrange the system with nu-
merous headends and SMATV islands.

The disadvantages of such a system
are:

1} Itis a dual-cable system.

2) The VCR or additional outlets
also would require an IRD (as a set-top
box).

3) Provision must be made for the
addition of local off-air channels. This
could be handled in a number of ways:

* Customers could provide their own
local off-air channels.

* Distribution at 750 MHz could be
used. In this case it would be better to
have local off-air signals in NTSC for-
mat at 54-216 MHz and satellite signals
with their greater ruggedness at 250-
750 MHz.

* Less desirable transponders (such
as wrong time zone feeds) could be
notched out and local channels added in

~_ 50-550 MHz LHCP

Figure 3: Basic subscriber connection

850-1,450 i
Customer drop O\’G > > ﬁ:?[t)elhte > v
: -0 MHz set
50-550 MHz RHCP 1,500
<*—TMHz
HV
switch LO

Customer block upconverter

local programming in NTSC format
could be either diplexed off the cable
and fed directly to the TV set, or (more
desirably) it could be transcoded into the
digital satellite format at the headend
and also be received through the IRD.

* An additional third cable could be
used for.the NTSC off-air signals.

Many variations on this approach
are possible. One that appears particu-
larly attractive and uses only a single-
cable 550 MHz distribution system is:
54-216 MHz (up to 23 NTSC off-air and
locally generated channels, plus FM
radio), 250-550 MHz (40 satellite mod-
ulation format channels, including pre-
mium channels for reasons of billing as
previously described, using either cher-
ry-picked transponders with simple fre-
quency conversion or recoding at the
headend).

250-750 MHz could carry a complete
500 MHz wide block of 64 channels
from one polarization. At the headend,
this would require only a simple block
converter from 950-1,450 MHz to 250-
750 MHz. If all East Coast program-
ming was transmitted on one polariza-
tion and West Coast programming on
the other, this would represent a near
ideal solution.

The customer connection is shown
in Figure 4. Note that the use of Euro-
pean-type remodulators in the satellite
receiver and VCR gives greater flexibili-
ty. These pass all the antenna input
channels to the output and add in the
one modulator output channel at UHF.
If the signal from the VCR's output is
split and distributed to additional out-
lets, it includes all NTSC channels, plus

their place. At the subscriber end, the If 750 MHz distribution was used, (Continued on page 48)
Figure 4: subscriber connection (NTSC 54-216 MHz, satellite 250-750 MHz)
Diplexer
el 54-216 MHz « | Ant
pass in .
. Satell
- 54-750 MHz I F?[t)e ite = VCR = Tvt
Customer High 250-750 = 950-1,450 Sat. s¢
drop pass MHz o MHz L
1,700
MHz
LO
Customer block upconverter
Figure 5: subscriber connection (NTSC 54-800 MHz, satellite 950-2,000 MHz)
Diplexer
B 54-800 MHz AR
54-2,000 MHz pass F L Satellite | o TV
o IRD i NEH o set
Customer High Sat
drop > R
pass 950-2,000 MHz in
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The virtual channels

subscriber interface

By David P. Beddow
Executive Vice President and COO
Primestar Partners L.P.

he melding of video, audio, tele-
I text and data services into a fully
featured direct broadcast (DBS) or
cable TV consumer package may well
prove to be the most challenging video
game of the '90s. With the maturing of
digital video compression technology
that expands channel capacity by four or
five to one, (and perhaps eight or 12 to
one for services requiring lesser picture
quality), we can soar to new creative
horizons. The system operator’'s radar
indicates unlimited visibility bound only
by the programmer and marketer's
imaginative deployment of incremental
revenue producing channels, including
pay-per-view, and alternate uses for
bandwidth fed by compression.
However, the viewing subscriber flies
in a less forgiving environment. Con-
sumer perception of the benefits of this
explosion in available services is often
clouded by confusing computer menus,
impossible-to-read guides and intimidat-
ing hardware. As Primestar approaches
the procurement of its second-generation
of home equipment, we find ourselves
cautioning many potential suppliers that
we are installing a receiver/decoder in
homes, not cockpits of an F-111.

A new concept

Primestar began addressing this
challenge more than two years ago
with the specification of our first-gener-
ation integrated receiver/decoders
(IRDs). We say “began” because we
believe no one has demonstrated the
ultimate solution. With the creation of a
new concept in subscriber interface
techniques, called “virtual channel
mapping,” we took the all-important first
step. Virtual channels for the subscriber
is a simple and transparent method of
relating a viewer's entertainment and
information choices to channel num-
bers rather than complicated multilay-
ered menu options. Subscribers for
years have remembered their favorite
stations (television and radio) by num-
bers. Under the virtual channels con-
cept, all choices are assigned a num-
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ber. This numbering includes not only
video services but audio, text and data
services as well.

At first blush, the change seems
simple. For most systems, you could
expand the range of available channel
assignment numbers and change a few
software commands such that pressing
in a channel number on your remote
control would emulate the same in-
structions issued when stepping
through a table of computer-like
menus. Indeed, this is only the first in a
series of changes that ripple through
the entire control system.

Nevertheless any static channel
numbering system rapidly becomes ob-
solete. In the best case, even the most
exhaustive effort at carving up seg-
ments of transponder or cable band-
width and assigning channel numbers
will result in the right solution for the ini-
tial program offering. When lineup
changes and additions are made, the
numbering convention is likely to no
longer fit without a massive restructur-
ing of the assignment of input signals to
the group of transponders or cable
channels involved. In any large system
(and particularly a DBS service with
multisite uplinks}, this could prove to be
a costly and disruptive task.

Now, we certainly do not advocate
frequent or unwarranted changes in

COMMUNICATIONS TECHNOLOGY

Figure 1: static channel map for up to five compressed
video channels/transponder
IRD
Video tuner
input control Channel # Video
A . 1=A
& Uplink Transponder #1 2=E
? compressor >
G > #1 3=G
D 4=D
B » 11=8
¢ Pa Uplink Transponder #3 12=F
| compressor — —_—

C —P #2 3
H 14=H

channel lineup. However, we do recog-
nize that a system that is destined to
grow is eventually going to reach the
point of no return and be forced to
overhaul its lineup to provide a logical
package. Compression only com-
pounds this problem since the efficient
grouping of signals for transmission will
probably never match the logical group-
ing of channels for home viewing.

The solution

Our solution is to insert an uplink/head-
end programmable, dynamic channel
map between the IRD’s broadband input
tuner and the subscriber interface elec-
tronics. This is best illustrated by a case
using only video channels. For exam-
ple, marketing decides that program-
ming Chs. A through H should appear
as Chs. 1 through 8 on the subscriber’s
terminal. Engineering needs to uplink
these signals using 4:1 compression to
two transponders. For logistical rea-
sons, the most efficient way to package
these signals for transmission is shown
in Figure 1. A simple receiver with a
static channel map designed to work
with up to five compressed channels
per transponder would likely output to
the subscriber an illogical package of
channel numbers.

(Continued on page 49)




Before The Next Generation of Satellites Arrive...

CullmTo Upgrade

] Your Satellite
| Receive System.
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:

Comtech Satellite Antennas

Standard Communications
Satellite Receivers

California Amplifier
LNA's and LNB's

Now is the time to upgrade your receive site with the
latest state of the art equipment from Toner.

Toner professionals can evaluate your system and explain what you'll need
to keep looking good during the new satellite scramble.

Choose from manufacturers like Comtech 3.8 meter and 5.0 meter satellite
antennas and multi-satellite feed systems, California Amplifier LNA’s and LNB’s
(as low as 25° noise temperature), Standard Communications IRD-II-M satellite
receiver with video cipher Il plus, Toner 2, 4, and 8 way power dividers, satellite
cable, and more accessories in stock for immediate delivery.

Call before the next generation arrives!

cable equipment, inc.

969 Horsham Rd. « Horsham, PA 19044
Call toll-free 800-523-5947 « FAX: 216-675-7543
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Underground coaxial
construction — Part 2

The following is adapted from the Nation-
al Cable Television Institute’s lesson,
“Underground Construction, II,” which is
part of the NCTI Service Technician
Course. The first part of the lesson,
which ran last month, covered chain
trenchers, burying cable and conduit in
trenches, and backfilling the trenches.
This installment will cover vibratory
plows, plowing coaxial cable and con-
duit, and backfilling starter/ending trench-
es.

The material presented here is copy-
right © 1991 by National Cable Televi-
sion Institute Inc., P.O. Box 27277, Den-
ver, Colo. 80227. No part of this article
may be reproduced in any form without
permission in writing from the NCTI.

By the National Cable
Television Institute

oaxial cable or conduit can be
c plowed underground with a vibra-
tory or pull plow. Since cable or
conduit burial and backfiling both occur

as the plow cuts through the ground,
cable plowing is not as time-consuming
as trenching in open terrain. However,
there are limitations to plowing and safe-
ty precautions to observe during the
plowing operation. Only those CATV per-
sonnel trained in machine operation
safety procedures and guidelines should
operate a vibratory plow. All safety
equipment — hard hats, work boots,
safety vest (if required), cones, etc. —
should be used by the plow operators
and their assistants.

Vibratory plows

The vibratory plow is used to directly
bury the coaxial cable or conduit under-
ground. The basic cable plow is either a
self-contained unit or a modular unit that
can be connected to several different
sizes of tractors.

The self-contained plow in most
cases is a non-riding unit. This means
the operator either walks behind or
alongside the plow while steering it (Fig-

ure 1). These units are narrow enough in
width to fit through a standard 36-inch
yard gate. These cable plows typically
bury the coaxial feeder cable or conduit
18 inches below ground and travel on
small tractor-style tires to reduce dam-
age to lawns. The cable or conduit can
be fed into the ground through a chute
connected to the plow blade or pulled
into the ground by using a plow blade
with a pulling hook instead of a chute.
The modular plow units normally are
used with medium- and large-sized rid-
ing tractors. Some large plows are at-
tached to “caterpillar-style” tracked vehi-

NOTE:

All construction activities in your
system may be governed by OSHA

standards set forth in Title 29 Code of
Federal Regulations 1926, Always
follow your state and local regulations
governing all construction activities.

Flgure 1: Self-contained vibratory plow

Figure 2: plowing in conduit with a modular
vibratory pull plow

Courtesy of Vermeer Manufacturing Co.

feed (chute) plow

1E

FeeJer cable

Figure 3: plowing in cable with a vibratory

Courtesy of The Charles Machine Works Inc.
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Courtesy of The Charles Machine Works Inc.

Courtesy of Burkeen Manufacturing Co.



cles. These modular units
permit using the tractor
body with trencher and
backhoe attachments, or
modules, as well as with
larger cable plow modules.
These modular plows typi-
cally bury the coaxial cable
or conduit at depths rang-
ing from 18 to 35 inches.
These units also will feed or
pull the conduit (Figure 2)
or feeder cable (Figure 3)
into the ground as the plow
blade cuts through the

Figure 5: Pulling cable in with plow

Starter trench

Modular plow unit

Cable grip
Chain

Vibratory plow

Plow blade
Floating linkage

ground.

Using the cable plow for coaxial cable
or conduit burial is much more economi-
cal than trenching. However, in devel-
oped areas its value is generally limited,
except for making runs across open
yards or vacant lots. The limited use of
the plow is due primarily to the existence
of surfaced streets, surfaced alleys,
curbs, gutters, etc. However, for long
trunk runs or for the burial of coaxial
cable in undeveloped areas, a large
cable plow pulled by a crawler can be
extremely economical. It also is very diffi-
cult to plow in hard, frozen and/or rocky
soil. Although it is very difficult to plow in
rocky, semi-frozen or hard ground, it is
sometimes possible to run the plow
along the cable route by itself to break
up the soil and then make a second run
to place the cable into the ground.

Plowing coaxial cable

Before plowing coaxial cable, locate
all underground utilities (electric, gas,
water and telephone) by contacting the
utility and telephone companies, or the
state's one-call system. This utility loca-
tion step is very important in the preven-
tion of electrocution, gas explosion, wa-
terline breakage or

tion of the under-
ground sprinkler sys-
tem water lines.

To begin plowing

Figure 6: Feeding cable from reel mounted
on plow

coaxial cable under-
ground, use a back-
hoe trencher or
shovel to dig a 3-
foot starter trench
18 to 36 inches
deep for trunk and
feeder cables. The
depth of the trench
depends upon the
specifications deter-

mined by the cable
system, city, county or state.

There are three methods to bury the
coaxial cable directly into the ground with
a vibratory plow. The first method lays
out the coaxial cable along the plow
route under all obstacles between the
pedestals and the cable feeds by hand
through the cable chute into the ground
as the plow cuts through the ground be-
tween the pedestals (Figure 4). The sec-
ond method hooks the coaxial cable to
the bottom of the plow blade and pulls
the cable into the ground from a cable

reel as the plow cuts through the ground
between the pedestal sites (Figure 5).
When encountering an obstacle, pull
enough cable off the reel to go from the
obstacle to the next pedestal site. Move
the cable plow to the starting trench on
the far side of the obstacle, reconnect
the plow blade, and begin plowing again
to pull the rest of the coaxial cable
through the ground to the next pedestal
location. The third method feeds the
coaxial cable from a cable reel carried on
the plow through the cable chute into the

loss of telephone/elec-
trical service, and will
help to ensure per-
sonal safety. Be
aware that the maps
of underground sprin-
kler systems may
not always be accu-
rate. Ask the home-
owner the location of
all underground water
sprinkler system
lines. If there is a
question of sprinkler
line location and di-
rection, dig down at
the sprinkier head to
determine the direc-

Conduit

Figure 7: conduit attached to plow blade

Conduit
capped off

Rotating
eye grip

Floating
linkage

Bullet
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ground (Figure 6 on page 33) as the
plow cuts through the ground be-
tween the pedestal sites. This last
method works best unless obstacles
are encountered that would require
following the first method from that
obstacle on to the next pedestal.

At a pedestal location, hand dig
or machine dig a 3-foot starter and
ending trench at the required depth
along the plow route. If you en-
counter a fence, sidewalk or other
obstacle along the route between
the pedestal sites, hand dig or ma-
chine dig an ending trench that is
three feet long plus the length of the
cable plow in front of the obstacle.
Also dig a 3-foot starting trench be-
hind the obstacle along the plow
route. To prevent cutting the tele-
phone drop with the plow when the
plowing path crosses over a buried resi-
dential telephone drop, hand dig a trench
around the indicated telephone location
until the buried telephone drop is uncov-
ered.

Plowing conduit

To bury conduit with a vibratory plow:
1) dig a 3- to 8-foot starter trench; 2) plug
or tape the end of the conduit; 3) attach
a long continuous length of polyethylene

Conduit

Starter trench

conduit to the plow blade with a pulling
grip (Figure 7 on page 33); and 4) pull
the conduit into the ground using the vi-
bratory plow (Figure 8). Be sure to pull
the coaxial cable into the conduit before
backfilling the starter trench.

Backfilling
starter/ending trenches

After plowing the coaxial cable or
conduit into the ground and pulling the

Conduit
grip

Our popular book
“The Grounds for Lightning & EMP

Protection” has now been made into a video.

This hour long overview of grounding covers types

of lightning, why the damage, grounding, materials,
measuring, protectors, types of grounding, placement

of protectors and tying it all together.

X One hour video with charts, graphs, pictures & drawings.
X An overview- with other more site specific videos to follow.

X Available in VHS: NTSC, PAL, N PAL, M PAL, SECAM, and
MESECAM, TV formats.
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Figure 8: Burying conduit with a vibratory plow

Moduiar plow

Chain

Courtesy of General Cable Co./CATV Division

|

coaxial cable into the conduit, carefully
feed the two ends of the coaxial cable
into their respective pedestal sites with-
out kinking or damaging the cables. Add
the conduit 90° elbows to the conduit
ends before backfilling. Backfill all the
ending and starter trenches with a shov-
el. Next, tamp and water the trenches
and plowed route. Continue this proce-
dure from pedestal to pedestal all along
the cable plow route. CT

Technical consultation provided by:
Lance K. Bolan, construction manager
for ATC in Colorado Springs, Colo.;
Paul Broeckert, construction manager
for United Artists Cable; Bill Collins,
plant manager for Tele-Communications
Inc.; Jeff Geer, product manager for
Alpha Technologies Inc.; Paul Kelly,
construction supervisor of multiple
dwelling units department for Continen-
tal Cablevision of St. Paul; K. Charles
Mogray, applications engineering man-
ager for Comm/Scope Inc.; Jim Neil,
plant manager for Multimedia Cablevi-
sion;, Tom Prichard, MSO sales repre-
sentative for Midwest CATV; Barry
Smith, connector specialist for Times
Fiber Communications Inc.; Joseph
Thill, construction supervisor for
Paragon Cable of Minnesota,; Jerry
Trautwein, president for Dynasty Com-
munications Inc.; Gary Wesa, chief en-
gineer for Green Bay Cablevision; Tom
Wimler, plant manager for Triax Mid-
west Associates; and Frank Wiseman,
technical communications coordinator,
David Bazzell, manager of technical
training, and Dr. Gerald Stengl, new
product research and development
manager for The Charles Machine
Works Inc.
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Meet new LINE SAM’
from Wavetek.

The first signal level meter
with “learn” and “repeat”
modes for fully automated
testing.

On cue, LINE SAM auto-
matically runs a programmed
sequence of tests —again and
again. Saving you time—and
money. You can even program
for unattended, time-delayed
testing.

Without missing a beat,
the LINE SAM stores up to
80 sets of test point data for
100 channels. And downloads
to a PC or printer for spectrum
or tabular printout. Comparing
amplifier specifications
couldn’t be easier or more
accurate!

LINE SAM. Easy. Accurate.
Cost-efficient. For field or
headend testing, we’re playing
your song.
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Bonding and grounding
(Continued from page 19)

resistivity with moisture content. When
thoroughly dried these two samples of
soil became very good insulators, hav-
ing a resistivity of more than 10° ohm-
centimeters.

The resistivity of the soil is influenced
by temperature. Table 3 on page 19
shows the variation of the resistivity of
sandy loam, containing 15.2 percent
moisture, with temperature changes from
20° C to -15° C. In this temperature
range, the resistivity is seen to vary from

7,200 to 330,000 ohm-centimeters.

In some locations, the resistivity of the
earth is so high that low resistance
grounding is attained only at consider-
able expense and with an elaborate
grounding system. In such situations, it
may be economical to use a ground rod
system of limited size to reduce the
ground resistivity by periodically increas-
ing the soluble chemical content of the
soil. Table 4 shows the notable reduction
in resistivity of sandy loam brought about
by an increase in chemical salt content.

The current-carrying capability of the
ground rods and grounding and bonding

s A

:Dovetail
Surveys

Inc. =

eNationwide Service
*Reports with Maps
ePackage Pricing
eNon-interferingSurveys
125 Goodman Drive

Bethlehem, PA 18015
(215) 691-0100
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il data gathering and analysis
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procedures and reports.
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—
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Table 4: Effect of salt con-
tent on resistivity of soil
(sandy loam, moisture con-
tent 15% by weight, 17°C)

Added salt

(% by weight Resistivity
of moisture) (ohm-cm)
0 10,700

0.1 1,800

1.0 460

5 190

10 130

20 100

Salt, in this case, refers not only to sodium
chloride, but copper sulfate, sodium car-
bonate and others.

connectors is verified by a surge current
test such as described in ANSI/UL467.
This test assures that the connectors will
conduct, without damage, a short dura-
tion current almost sufficient to fuse the
associated conductor.

Materials used to manufacture ground
rods and clamps will determine the in-
tegrity and life of the grounding system.
The U.S. National Bureau of Standards
tests show copper to be the most corro-
sion-resistant of all metals tested, in
most soils. Buried clamps and sectional
couplings must be manufactured of high
copper content alloy (minimum 80 per-
cent) per ANSI/UL467.

The most comprehensive specifica-
tion developed for copper jacketed rods
is the “standard for safety grounding and
bonding equipment,” published by UL as
ANSI/UL467. This specification requires
the following:

* A heavy, pure copper jackef having
0.010-inch minimum thickness

* A copper jacket adherence test

* A bending test with no cracking of the
copper jacket

The NBS determined the required
thickness of the industry standard copper
jacket and published it in NBS Circular
579. Table 48 in the circular contains a
compilation of weight loss per year of
copper specimens buried in 43 different
soils for periods of eight to 13 years. By
dividing these values by the density of
copper, an average penetration per year
was established. Extrapolating the aver-
age penetration figures to 30 years
showed that a 10-mil solid copper-plated
rod resists corrosion penetration in virtu-
ally any type of soil.

Therefore, ground rods with a copper
thickness of 0.010-inch or greater would
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guarantee a minimum 30-year installa-
tion service life. This is the basis of the
present requirement of UL.

It also is important that the copper be
metallurgically bonded to the steel core to
achieve the long service life required of a
ground rod. Without this integral bond,
any electrolyte that enters the copper/steel
interface could implement rapid corrosion.
This phenomenon exists with any un-
bonded, bimetallic ground rod.

The steel core of the ground rod has
sufficient strength such that the rod is in-
stalled with negligible bending of the end.
The diameter of the rod, and therefore

the strength, will depend upon the type of
soil into which it is to be driven.

As in any installation, the adherence
to nationally accepted codes is a must as
is the proper selection of the material and
equipment to achieve that same goal.
The objective of the power company is to
maintain a low level of resistance for per-
sonnel safety reasons, equipment safety
and reliability. These same reasons also
are very important for proper grounding
of cable TV installations.

Only when adherence to these codes
(and local, state, etc.) is achieved will the
credibility of grounding systems be a

WASHINGTON CABLE
SUPPLY, INC.

We now stock Regalill
Splitters and Taps

We also carry a full line of equipment and
accessories at competitive prices.
The products we stock include:

*Gilbert « Jerrold
Comm/Scope ¢ Belden
Tyton « Pico Macom « LRC
Klein « Bashlin « Aervoe

4600-D Boston Way
Lanham, MD 20706
FAX: (301) §77-55561

Call the company that makes a difference

1-800-888-0738
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lesser issue in the industry. This is not to
imply that the issue of bonding and
grounding is purposely overlooked. In-
stead the need to emphasize bonding
and grounding must be addressed with
the same amount of attention that other
important issues are dealt with when de-
signing installations and developing stan-
dards.

The design or specifications engineer
can establish a system using charts and
known criteria when soil conditions are
available for the use in the derivation of a
system. However, with the installation of
high-tech equipment in a cable TV distri-
bution system, the installation should be
verified to assure that it is in compliance
with the objective of the designer.

Meters are available that permit test-
ing of ground systems to verify that a low
resistance ground, according to the
needs of the particular installation, are
achieved. One only need review any of
the major trade journals and you will see
that the subject of grounding continues to
be a major issue.

In the overhead distribution system,
the supporting strand and equipment
should be bonded to the power utility
grounds if possible. A No. 6 solid copper
conductor may be connected between
the steel strand and the power pole
grounding conductors using UL-approved
parallel groove K-clamps or split bolts. Al-
ternatively, the No. 6 solid copper con-
ductor may be connected between the
strand and separately driven ground rods
with UL-approved ground rod clamps.
Suitable ground rods have been previ-
ously discussed. Also, be sure to check
your local and state codes. CT

References

1) National Electrical Code, NFPA 70,
1990.

2) National Electrical Safety Code, ANSI
C2, 1990.

3) “Standard for Grounding and Bonding
Equipment,” ANSI/UL467,

4) “Proper Grounding of Cable TV Sys-
tems,” T. Bernstein, Communications En-
gineering & Design, June 1982, pages
41-47.

5) Getting Down to Earth, James G. Bid-
dle Co., 1978.

6) Grounding and Bonding of Cable Tele-
vision Services — Comments, Questions
and Answers, New York State Commis-
sion on Cable Television, Fifth Edition,
June 1990.

This article is dedicated to the memory of
John (Jack) Cain who passed away on
Feb. 5, 1992.
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Outages before and
after SCR crowbar
deployment

Outage type 1988 1989 1990*

Blown fuses 29 37 3
Tripped breakers 5 11 0
Shorted gas diodes 8 5 0
Bad AC power supply 7 8 2
Bad DC power supply 20 16 1
Shorted passives 4 8 4
Shorted actives 7 13 4
Total outages 80 98 15

*Fully retrofit with SCR crowbars.

Reducing outages
(Continued from page 20)

6,000 volts at 3,000 amps. The Amp-
Clamp survived repeated “hits” without
deterioration. Jones Intercable and oth-
ers have since duplicated these results.

So where are we?

The Florida cities of Tampa/Sarasota,
Orlando and Melbourne are the lightning
capitals of the United States. These and
most of the rest of Florida statistically
have 80 to 100 lightning days a year. A
recent well-researched paper on light-
ning stated that lightning in this region
and the surrounding areas is more in-
tense, and typically contains far more
than the median lightning stroke current
of 20,000 amperes. But even where
there are much fewer lightning days
(such as in New York, Michigan, Wis-
consin and California) the protection
from LSC and transients from switching
and pumping centers and other causes
have been most pronounced.

A case in point is Cablevision Indus-
tries’ West Valley, Calif., system that
was being troubled not by lightning, but
by massive power company switching
operations. CVI has superb outage
records, and kindly provided “before and
after” hard copy shown in the accompa-
nying table above for two test bed hubs
in its West Valley system. Note that
1990 had the benefit of a full retrofit of
SCR crowbars.

CVI Senior Vice President of Engi-
neering Joe Van Loan, said “These re-
sults speak for themselves and it is now
our policy to have 100 percent crowbar
deployment throughout all our systems.”

Jones Intercable system engineering
managers at Tampa and Augusta, Ga.,
feel that lightning- and transient-related
outages have declined anywhere from
50 to 80 percent after retrofiting Amp-

troubleshooting.

CATV testing push-button easy.

HP lowers your CATV test
time at the push of a button.

HP's portable CATV analyzer speeds up

When there’s trouble in your CATV System, find it fast. The

HP 85711A portable CATV analyzer's labor-saving functions cut
test time. Its system sweep and troubleshooting capabilities
locate problems quickly. And intuitive, softkey operations make
it easy to use. Prices start at just $9,000% Add our system moni-
toring software for preventive maintenance and choose from a
wide variety of other options to meet your specific needs.

So start saving test time now. Call 1-800-452-4844,and ask

for Ext. 2991. We'll send you a video tape and data sheet that
explain how the HP 85711A portable analyzer makes faster

There is a better way.

O
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Clamps throughout their plants. At the
Jones system in Pima County, Ariz.,
System Engineering Manager Allen
Showalter contacted the local office of
the National Weather Service after a
particularly virulent storm and learned
that his franchise area had taken 800
lightning strikes. During this time his
1,100-mile system had zero outages
and he attributes this entirely to his 100
percent installation of AmpClamps.

Nick Worth, executive vice president
of engineering for TeleCable, has been
using AmpClamps for about two years
now. Worth said, “The AmpClamps have

COMMUNICATIONS TECHNOLOGY

been so rewarding that we are now rou-
tinely installing them in all new plant and
progressively retrofitting them in all of
our 21 existing systems.”

At least two major cable amplifier
manufacturers have made their own
tests in their own labs and have, or will
soon introduce, their amplifier lines with
optional SCR crowbars already built
right into them. CcT

Editor's note: Roy retired from Jones In-
tercable last month to pursue a new
course he's charted with his wife Betty.
See “Keeping Track” on page 82.
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Preventing
lightning damage

(Continued from page 22)

lightning stroke such as electromagnet-
ic and electrostatic pulse? What about
ground and atmospheric transients?
What about the bound charge hazard?
These are all unpleasant things that
happen to buildings, equipment and
even people, ostensibly protected by
conventional lightning rod systems.

In recent years, there has been an
attempt to design even better and more
efficient lightning collectors. These new
systems can be classified as “early
streamer generators.” That is, they are
intended to be even more efficient at
collecting a strike from an even larger
strike zone than a so-called Franklin
rod. There are even some that use a
radioactive element to increase the at-
traction zone.

The problem with all these systems
— even if they do what they say — is
that the basic approach takes the exact
opposite and inappropriate protective
approach; attracting a lightning strike
right into your facility is exactly the
wrong idea. Each year, hundreds of
lightning-related catastrophes occur to
protected facilities.

The thoughtful observer is then
forced to ask: If a Franklin rod system
won't protect our facility, what will? The
answer lies in understanding how and
why lightning is attracted to any particu-
lar structure. Scientifically, it follows
that, once having discovered the nec-
essary elements for lightning to occur,
we should be able to develop a
methodology to prevent it from happen-
ing, at least within a limited zone.

The lightning
stroke mechanism

When an electrically charged thun-
dercloud moves over the earth, it in-
duces a positive charge into an area on
the surface of the earth not unlike an
electrical shadow. The shadow area is
about the same size as the cloud. De-
pending upon the height of the cloud
above the surface of the earth, the in-
duced charge may develop a differen-
tial potential as great as 30,000 volts
per meter of separation between the
cloud and the earth. Charge potentials
as large as several million volts are not
uncommon.

The largest recorded stroke is on the
order of a quarter of a million amperes.
The average lightning stroke, however,



“A thoughtful engi-
neer today should se-
riously question the
idea that we should
intentionally attract
and channel a multi-
million volt lightning
stroke right into our
building structure.”

contains only about 20,000 amperes. A
typical stroke demonstrates an average
current rise time during the stroke of
about 40,000 amps per microsecond.
Moreover, lightning is fast, traveling at
about 107 meters per second in a sea
level atmosphere. Naturally, the nega-
tive charged cloud and the positively in-
duced earth will attempt to discharge
the ditferential charge through any con-
ductive path it can establish.

The dynamic process of developing
that conductive path is the key to un-
derstanding how and why lightning will
strike any particular point on or above
the surface of the earth. Through a nat-
ural process called single point ioniza-
tion, any sharp object protruding up
from the surface of the earth will act as
a partial conductive path and begin to
generate a microcurrent flow during
storm conditions. This flow begins to
dissipate or ionize the positive charge
into the surrounding atmosphere, there-
by reducing the overall charge potential
between the cloud and the surface of
the earth. The natural process of
charge dissipation or ionization can
occur from nearly any object protruding
up from the surface of the earth such
as building corners, trees, poles or
even a ship’s mast.

At moderate current flow rates, the
discharge process phenomena is
sometimes even visible in low-light con-
ditions. The visible plasma discharge
from the tip of a point ionizer is some-
times referred to as St. ElImo’s fire. This
natural point discharge is so effective at
dissipating the charge potential be-
tween clouds and earth that it accounts
for from five to 20 times the total
amount of charge neutralization that
occurs from lightning.?

As a thunderstorm matures, it reach-
es charge potentials approaching 108
volts, plus or minus an order of magni-
tude. At this point, the cloud begins to
develop and send out step leaders,
which are emitted from the cloud base
moving towards the earth. This is much
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like lowering a wire towards the earth.
These step leaders move in steps rang-
ing from 20 to 200 meters in length.
This accounts for the jagged edges of
lightning we all see.

As the step leaders approach the
surface of the earth, the electrostatic
potential on elevated structures like
buildings and trees increases dramati-
cally. The increased potential creates a
saturation effect in the point ionizer
causing an upward moving streamer.
The streamers emanate from single
point ionizers such as lightning rods or
building corners within the strike zone.

COMMUNICATIONS TECHNOLOGY

Figure 2 on page 42 illustrates this
dynamic phenomena geometry. As
these upward moving streamers ap-
proach a step leader, the natural ca-
pacitance of the atmosphere is over-
come, the step leader and the streamer
connect and a conductive path is es-
tablished. A single or multipulse stroke
will then occur along the conductive
path and partially discharge the cloud-
to-earth potential. The efficiency of the
streamer generator (how much current
is flowing from it) determines which
point ionizer will effectively compete for
and attract the step leader and the
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Figure 2: strike zone factor

Point of
discrimination

Step leader

Striking distance

stroke. This accounts for the strange
phenomena of a stroke hitting a small
building at the base of a tall tower
equipped with a lightning rod.

Corrective methodology

Now that we know how and why
lightning happens, we can concentrate
on how to prevent it from happening (at
least within a limited area). For the

Electrical shadow —/

\

Upward moving
streamer

Strike zone

sake of argument, assume for the mo-
ment that a mechanical zone can be
created within which at least one of the
necessary conditions for lightning can
be prevented, thus eliminating the pos-
sibility of a strike.

Fundamentally, there is no physical
limit to the size of a protective area that
can be created. There are, however,
some practical limitations, primarily as-

Dissipation
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sociated with hardware costs that tend
to limit the size of a preventive zone.

It is clear that meteorological sys-
tems containing multiple storm cells
can be very large, often covering whole
geographical areas. Even small thun-
der cells will cover many square miles.
It also is important to note that no indi-
vidual preventive system, no matter
how effective it is, could completely
neutralize the huge electrical potential
that builds up under even a small
storm. Preventive expectations must
therefore be adjusted to preventing
strikes to individual structures or limited
geographical areas.

In designing a preventive device for
lightning protection, one can look to
Mother Nature for her example for how
it can best be accomplished. Empirical-
ly, we see that any single point ionizer
can safely dissipate a specific amount
of charge current into the atmosphere
without attracting a strike. Also, the dis-
sipation process reduces the overall
charge potential in the immediate vicini-
ty of the ionizer, thus reducing (to some
incremental extent) the potential for a
strike. That is, unfortunately, only up to
a point.

Any single point ionizer may eventu-
ally reach a saturation point after which
the point begins to generate and emit
upward moving streamers. Saturation
varies somewhat, but it is most often
reached when the charge potential ex-
ceeds 50,000 volts. It is this precise
saturation phenomena that must be
avoided if we are to prevent a lightning
stroke directly to the point ionizer.

If one point can safely dissipate n
microamperes of current into the atmo-
sphere (thereby reducing the overall
potential), it follows then that with more
points carefully arrayed in a matrix, we
are able to dissipate enough current to
prevent the area surrounding the array
from going into saturation. Thus, this
prevents the emission of any upward
moving streamers. It can therefore
safely be concluded that if we can cre-
ate a zone within which we can prevent
upward moving streamers, we can also
prevent lightning within that zone.

That is exactly what has been ac-
complished with the Dissipation Array
system (DAS). A lightning strike is pre-
vented within the zone by keeping the
array and the surrounding area below
the saturation point, thus preventing the
generation of upward moving stream-
ers. No streamers, no lightning! Figure
3 depicts a typical hemisphere-type
DAS application for a tower.



DAS as an applied prevention con-
cept is neither new or original. As al-
luded to earlier, Mother Nature beat us
to the idea. She uses the concept very
effectively and as a matter of overall
effectiveness, still does it best. As a
functional concept, the Dissipation
Array finds its roots in NASA and
Rockwell International research as far
back as 1968. The concept was dis-
covered and refined more than 20
years ago to prevent lightning from
striking the Apollo moon rocket on the
pad at Cape Kennedy, Fla.

The number of individual points in
the array, the height of the array
above the earth surface and the physi-
cal configuration and shape of the
array are important parameters in
array design. Precise calculations for
how many dissipation points per cubic
volume of space that are required to
prevent that volume of space from
going into saturation are as yet only
approximate. In a practical sense,
however, we can assure a successful
application for nearly any structure by
applying the maximum number of dis-
sipation points possible, consistent
with the mechanical constraints of the
protected structure.

Dissipation Arrays can literally take
nearly any size and shape. To be spe-
cific, the array must be designed to
assume the general shape of the
structure or tower to be protected, in
order that the shape of the protective
zone include all of the structure. A
number of large installations (such as
the four-acre Federal Express facility
in Memphis, Tenn., and the Grand
Gulf nuclear electric generating plant)
have been successfully DAS-protect-
ed and lightning-free for several
years. To protect large facilities, sev-
eral different types of DAS are em-
ployed.

Dissipation Arrays have been in
continuous and successful use for
more than 20 years. With this history
and nearly 1,000 major sites protected,
the DAS has proven its effectiveness
in preventing lightning.>

The best argument of all

DAS technology certainly does not
represent the conventional wisdom in
lightning protection. It is, however,
based on a natural phenomenon that
has been optimized and effectively ap-
plied to modern technology situations.

There are many individuals who
would argue that if lightning rods were
good enough for Ben Franklin, it
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should be good enough for us now. |
would counter their argument with
facts.

The facts are that lightning rods
are not only based on an inappropri-
ate concept for today's protection
needs (i.e., attracting a lightning
stroke right into your facility), they
simply don't protect a modern facility
from lightning damage. The only test
for any technology is simply: Does it
work or not? Positive, successful re-
sults over a broad range of field ap-
plications are the only ones that
count. CT
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Next-generation

satellites
(Continued from page 26)

Satcom C-1 (139°WL) and then Sat-
com F1R was repositioned to 131° to
take over traffic from the retiring Sat-
com F3R (131°). Satcom C-3 will take
over when Satcom F1R retires. Al-
though the changeover and spacecraft
maneuvers between Satcom F3R, F1R
and C-3 are complicated, most transfer
activities will be transparent to cable
operators because antenna repointing
would not be required. Minor polariza-
tion skew adjustments needed to be
performed when Satcom F1R was relo-
cated due to the finalization of the or-
thogonal interleaving of adjacent satel-
lites, which was not supported by Sat-
com F3R.

Galaxy | was moved by 1° from
134°WL to 133°WL in 1991 in compli-
ance with the FCC uniform 2° spacing
plan. This movement required antenna
repointing. The schedule was an-
nounced to the industry ahead of time
so that multiple-beam antenna feeds
unable to be used in the 2° spacing
plan could be replaced or new anten-
nas with better specifications could be
installed.

To minimize service disruptions, the
bulk of the satellite movement was set
to occur on weekdays. Only one or two
repointing procedures would be nor-
mally required, depending on antenna
size, antenna directivity and system
noise margin.

Galaxy V (125°WL) launched in
March of this year and will become op-
erational later in 1992.

In the middle of 1993, Galaxy IR
(133°WL) will replace the retiring co-lo-
cated Galaxy | (133°WL) and remain
there until its end of life in 2005.

Another cable satellite, Galaxy Il
(93.5°WL), will remain in its current or-
bital location until its end of life in 1995.
The broken line in Table 2 depicts a
possible transition of programming
from Galaxy Il to other satellites as
transponder leases expire in 1993.

While these transfers are happen-
ing, both GE Americom and Hughes
will maintain two C-band fleet spare
satellites Satcom C-1 (137°WL) and
Galaxy VI (99°WL) respectively. These
in-orbit spare satellites were launched
in advance (1990) to provide restora-
tion in case of launch failures of the
four primary cable satellites. The spare
satellites will contain pre-emptible pro-
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1991 1992 1993

Satcom C-1
(139°)

(137°)

Satcom C-4
(135°)

Galaxy |
(134°-133°)

Satcom F3R
(131°)

Satcom F1R

Galaxy V
(125°)

Galaxy Vi
(99°)

(91°)

Galaxy il
(93.5°) | I I

1994

Table 2: Deployment of next-generation cable satellites

1995 2004

gramming to accommodate protected
cable services in the event of fleet
satellite failures.

Where will programming wind up?

As the new fleets of next-generation
satellites become fully operational, the
programming lineup will transition as
well. The transfer of programming will
take place over the next couple years.
HBO and Turner Broadcasting, joined
by USA, ESPN, Disney and others will
anchor Galaxy V and Galaxy IR. Via-
com Networks, joined by other pro-
grammers will anchor Satcom C-3 and
Satcom C-4. After the switchover to the
next-generation satellites, the cable
programming lineup will most likely ap-
pear as in Table 3.

To minimize service interruptions, the
programming networks will most likely
dual-feed each of their services for a
certain period. Cable operators are en-
couraged to stay in touch with program-
mers to keep abreast with develop-
ments and to determine the éxact timing
and location of simultaneous feeds. It is
imperative for cable operators to find out
where the programs currently carried
will wind up. In order to determine how
the transition will impact individual cable
system operations, you should become
familiar with the future satellite plans of
each programmer.

COMMUNICATIONS TECHNOLOGY

2° spacing — timing, implications

The process of retiring satellites and
launching new ones has been carefully
planned to ensure a smooth transition.
Actually, the space segment proce-
dures have already started. For exam-
ple, the two spare in-orbit satellites
have already been launched and are
now operational. Next-generation satel-
lites are now either approaching final
design stages or under construction
and some spacecraft maneuvers have
been accomplished. There are more
activities that are planned to take place
soon, and more ground segment activi-
ties can be expected.

The eventual reduction of satellite
spacing to 2° will require careful exami-
nation of several ground segment tech-
nical issues. Of utmost importance is
the earth station’s ability to avoid inter-
ference from signals coming from un-
desired adjacent satellites. The param-
eters that affect interference are: Satel-
lite transmit power (the effective
isotropic radiated power or EIRP), an-
tenna directivity, receiver sensitivities,
signal formats, type of modulation, fre-
quency offset, IF bandwidth and filter-
ing techniques. Of these, satellite EIRP
and antenna directivity are major fac-
tors that determine acceptable or ob-
jectionable levels of interference.

The majority of C-band satellite re-




Galaxy 1 (133)
A&E

CMTV

CNN

Cinemax E
Comedy Central
Discovery

Disney E

Disney W

ESPN (2)

Family Channel E
Galavision

HBO E

Headline News
Movie Channel E
Movie Channel W
Nashville Network
Showtime E
Showtime W

TBS

TNT

USAE

WGN

WWOR

Galaxy V (125°)
A&EE

BET

CNBC

CNN

Cinemax W
Disney E

ESPN (2)
Family Channel E
Headline News
HBO E

Current satellites

Primary next-generation satellites

‘Satcom F1R (1317)

Table 3: programming on current and next-generation satellites

Galaxy Il (93.5°)

AMC ACTS

BET C-SPAN 1

Bravo C-SPAN 2

CNBC Comedy Central
Cinemax W EWTN

E! Home Shopping
Encore Lifetime E

HBO W MEU

Home Shopping MTV E
Inspirational Network MTVW

Learning Channel Nickelodeon E
Lifetime W Nickelodeon W
Request Nustar

STN Qve

TBN VH-1

Travel Channel Viewer's Choice 1
Univision Viewer's Choice 2
USA W Weather Chan
VISN )

Galaxy IR (133°)

/

atcom C-3 (1317)
ASEW
Court TV

Cinemax E

Comedy Central

Disney W C-SPAN 1

ESPN Discovery
E!

EWTN
HBOE
Inspirational Netw:

Home Shopping 1
Learning Channel
Lifetime E

Movie Channel W
MTV W

Nostalgia
Univision /
USA W

HBO W Nickelodeon W
MEU Qve

Monitor TV Showtime W
Nashville Network Viewers Choice
Showtime E Weather Channel
TBS

TBN

TNTE

USAE

WGN

/

Satcom C-4 (135°)
AMC

Bravo

C-SPAN 2
Discovery

Family Channel W
Home Shopping 2
Lifetime W

MSG

Movie Channel E
MTVE
Nickelodeon E
Nustar

Prevue Guide
Qvec

Request 1
Request 2

Sci-Fi Channel
Travel Channel
Viewers Choice
WWOR

ceiving antennas serving the cable in-
dustry are of parabolic design and pick
up signals from a single satellite. Since
1983, antenna manufacturers have
been improving their designs in antici-
pation of the 2° spacing scenario.
Cable operators should find out from
antenna manufacturers which designs
need modification or replacement. In
addition, proof-of-performance tests
should be undertaken to ensure that
antennas currently meet design specifi-
cations after many years of use. Corro-
sion, warping and misalignment de-
grade antenna performance.

Smaller diameter antennas such as
those serving SMATV or smaller cable
systems are particularly susceptible to
increased interference from adjacent
satellites due to their wider beamwidths.

Other antenna configurations such
as those having multiple feed horns
could be seriously affected if individual
C-band feed horns can not be physical-
ly moved closer to one another. To cor-
rect this problem, some antenna manu-
facturers devised new assemblies
and/or feed horn designs that are
claimed to function under the 2° spac-
ing plan. In some cases, parabolic an-
tennas that were retrofitted with dual or
triple feeds might have to return to sin-
gle-feed configurations.

Technical differences

The technical parameters of next-
generation C-band satellites have im-
proved significantly. Traveling wave
tube amplifiers (TWTAs) have pro-
gressed from 5 to 8 watts, and now to

COMMUNICATIONS TECHNOLOGY

16 watts. The latest in antenna beam-
shaping technigues also allow a more
uniform concentration of power to de-
sired coverage areas. Furthermore,
other spacecraft improvements such as
better power subsystem design, better
heat management, decreased inter-
modulation distortion (IMD), and im-
proved transponder protection schemes
ultimately yield a significantly improved
next-generation C-band satellite sys-
tem.

These improvements are all well
and good, but the forthcoming uniform
2° spacing environment will negate the
benefits if appropriate steps at the
ground segment were not taken. Table
4 on page 47 shows how the signal
quality would change if satellite spac-
ing is reduced to 2° using the next-gen-
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{ Table 4: comparison of

signal quality
| Antenna Retiring Next-generation
| size satellites satellites
[ 30m CIN=11.4 CIN=144
[ C/l =231 C/l=19.7
CN+I=111 C/IN+I1=124
VSN =48.3 VSN = 49.6
3.7m C/N =13.2 C/N=16.2
CNn=24.9 Cn=215
CN+1=129 C/N+1=142
VSN=502 VSN=51.4
4.5m C/N=149 C/IN=179
C/l =26.6 C/l =23.2
[ CN+1=146 CIN+I=159
| VSN =518 VSN = 53.1 [
7.0m C/N=18.8 C/N=21.8 I
C/ =305 CNn=271
CN+1=185 C/N+1=198
VSN = 55.7 VSN = 57.0
[ Where:

. C/N = Carrier-to-noise ratio
C/l = Carrier-to-interference ratio .
C/N + | = Total carrier-to-noise plus interfer-
ence calculated as power summations and
taking into account slight EIRP differences
among adjacent satellites. The separation of
3° was used for retiring satellites and 2° for
next-generation satellites. i
VSN = Weighted video signal-to-noise ratio |

Given: (
Antenna efficiency = 65%

Antenna temperature = 25° K

LNA temperature = 70° K

IF bandwidth = 28 MHz

EIRP (retiring) = 34 dBW

EIRP (next-generation) = 37 dBW

d

eration satellites. It can be seen that
larger antennas (4.5 m or larger) would
be less affected by adjacent satellite in-
terference and therefore would yield
signal-to-noise ratios (S/N) in the mid
to upper 50s (dB) of video S/N. These
high values are desirable when feeding
TV signals to cable distribution sys-
tems, even more so as fiber reduces its
distribution plant degradation and im-
proves video S/N in subscriber deliv-
ery.

What's the impact on operators?

Satellite and cable operators are now
faced with the inevitable challenges that
next-generation C-band cable satellites,
2° spacing mandate and the accompa-
nying movement of cable programming
present. Cable operators using antennas
smaller than 4.5 meters or those using
multiple-beam feeds could be affected.
Everyone will experience the inconve-
nience of antenna repointing, so break
out the Liquid Wrench! Some will face
equipment reconfiguration and perhaps
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in some cases, replacement. The transi-
tion plan is set, but there is ample time to
prepare.

Members of the industry need to work
closely with each other to raise aware-
ness of the need to ascertain the future
performance of existing facilities. Specifi-
cally, there is a need to:

1) Determine the migration plans of
programmers currently carried by the
system,

2) Determine the impact of 2° spacing
on existing facilities, and then

3) Come up with a system-specific
technical plan and transition timetable.

COMMUNICATIONS TECHNOLOGY

By doing so, we will ensure a suc-
cessful transfer of services to the next-
generation satellites and maintain the
excellent signal quality that we strive to
provide to all our subscribers. CcT
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SMATV and DBS

(Continued from page 29)

one satellite channel in NTSC format,
plus the VCR output. A basic tier of
NTSC channels could be offered by
placing a 216 MHz low-pass filter in the
customer’s drop.

Small SMATYV systems

In Europe, IF distribution of satellite
signals at 950-1,750 MHz is becoming
increasingly popular. The higher signal
losses and more critical distribution net-
work at IF means that it is only really
suitable for up to 100 outlets or so with-
in a single building.

In the United States, such SMATV
systems also would be possible with all
local off-air NTSC TV and FM radio
plus both satellite polarizations using
the following frequency plan and being
distributed on a single cable: 54-800
MHz (local off-air NTSC TV and FM
radio), 950-1,450 MHz (left-hand circu-
lar polarized satellite channels), 1,500-
2,000 MHz (right-hand circular polar-
ized satellite channels).

Satellite receiver front ends are
readily available from the popular
Japanese manufacturers with a 950-
2,000 MHz tuning range. Care needs to
be taken when combining the three fre-
quency blocks, particularly in regard to
bandpass filtering of the two satellite
frequency blocks to prevent LNB noise
degrading the C/N of UHF NTSC chan-
nels or the opposite polarization satel-
lite channels. The customer connection
could then conveniently take the form
shown in Figure 5 (on page 29).

From the CATV operator’s point of
view, the carriage of signals in the
same digital modulation format as on
the DBS satellite (most likely QPSK) is
not so desirable. CATV operators will
most likely use 16 QAM (as will terres-
trial HDTV broadcasters) since this is
more efficient in terms of digital bits
carried to bandwidth occupied (band-
width being the CATV operator's most
precious commodity).

To summarize the approach, the
carriage of satellite signals on a system
in unprocessed format and the use of a
DBS satellite IRD as the set-top box of-
fers huge possibilities for SMATV. The
$10,000 (make that $10 billion) ques-
tion is: “Will all the desirable name-
brand programming be available from
one DBS satellite?” If the answer is
yes, then both DBS and SMATV will
undoubtedly see an explosion! CT



Subscriber interface
(Continued from page 30)

Let's look at the situation when uplink
programmable, dynamic channel map-
ping is added to the IRD. As shown in
Figure 2, an uplink-generated command
is sent as part of the systems control
and addressing stream to reprogram the
cross-mapping of input channels to the
consumer interface. The result is the
channel lineup marketing desired with
the efficiency sought by engineering.

It is important to remember from our
example, that although we use only
video channels for simplicity, Signals A
and C could have been CNN and Head-
line News with Signal B being a news
videotex magazine positioned between
the two live channels. Every signal
source can be assigned a virtual chan-
nel number regardless of its content.
Obviously, the next trick is to drive the
commands for creating virtual channel
definitions from the same computer that
generates the program schedules for all
channels. Using the same relational
data base also allows for up-to-date
videotex program guides to be created.
The combination of an easily obtainable
solution to logical channel numbering in-
corporated with the heavy use of on-

Figure 2: bynamic channel map for up to five compressed
video channels/transponder
Video IRD
input tuner
control Channel # video
A . 1:1 1=A
» Uplink Transponder #1 2:5 2=B
= compressor »
G B #1 3:7 3=C
5 4:4 4=D
8 = 1:2 5=E
> Uplink Transponder #3 12:6 6=F
F compressor »
c —b #2 13:3 7=G
H || | 14:8 8=H

screen guides is a major step in turning
the confusing array of video, audio text
and data options into viewer satisfaction.

With the real time implementation of
virtual channels, a system operator has
the ability to “edit” channels on the fly
at an individual subscriber's IRD. Every
IRD, in effect, becomes a routing
switcher. Events and programs, regard-
less of the origination site or transpon-
der, can be made to appear on a single

designated channel without backhaul to
a central transmission facility. Con-
versely, video signals transmitted on
the same transponder can alternately
be caused to appear on different chan-
nels at the subscriber's set. Program-
mers, marketers and engineers can si-
multaneously optimize operations with
little or no compromise in efficiency or
on-air look. The application of virtual
channels is in itself a video game. €T
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Don't forget the drop!

By Don Williams
Technical Services Supervisor
Columbia Cable of Oregon

Our industry spends an immense
amount of manpower sweeping
trunk and balancing feeder for opti-
mum flatness, carrier-to-noise and dis-
tortion performance, and we should.
But as most of us will admit, there is lit-
tle or no preventive maintenance on
one of the key parts of the delivery
system — the drop. It directly provides
our customers with the service they
pay us for, yet it probably receives the
least amount of preventive mainte-
nance.

Many of us are guilty of conducting
our technical efforts as though the
headend and trunk system are the only
hardware that make the system work.
But when you stop and think about it,
these good efforts resulted in a very
narrow focus on the long-term reliabili-
ty to the customer. If any component in
the system fails, the end result is a
customer with a bad picture or no pic-
ture at all. We need to broaden our

focus and realize one component in a
cable system is no more prestigious
than another.

Check the F-connector

Our service call efforts will not be
effective if we fail to check the F-con-
nector(s) and end up leaving in place
one that is defective or improperly in-
stalled. This problem alone can cause
as much as 40 percent of the truck
rolls and 95 percent of the return ser-
vice calls we make in the very near fu-
ture. The most common and talked
about preventable cause of failure is
simply the loose F-connector.

Another area of concern is a drop
that has been spliced either under-
ground or overhead. The splice cre-
ates a classic time bomb waiting to
cause a call to our customer service
line.

Most of our systems have em-
ployed hundreds of in-house and con-
tractor field personnel over the years,
and this has often resulted in many
different installation procedures for F-
connectors, drop equipment and splic-

ing. This area needs continued focus,
support and education.

Much of the hardware designed
today for use in the drop system is of
high quality. Although many redesigns
on the F-connector have appeared over
the last two years, | think some of them
are more clever and costly than really
needed to ensure long-term reliability.

Our technical and installation staft
look for ill-fitted crimped connectors in
the customer’s home, and check the
ground block at every job to ensure
proper bonding, tightness, weather-
proofing and signal levels at the set-
top rather than just fix the problem at
hand. A visual check is made at the
tap and if proper weather protection is
missing they take the extra few min-
utes to prevent a future problem.

The bottom line is this: If the con-
nector, no matter what type, is installed
correctly the first time, tightened and
weatherproofed where appropriate, the
connector will last the life of the drop.

Doing it all
Approximately three years ago our

Cable Mapping
Made Easy

CABLE CONSTRUCTORS, INC.

9

Break this
step off for
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Aluminum Cable Fastener

wire clamp. S
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materials and much more...
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A New
Addition ToThe
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AGILE Family

IRD-2001
Rack Miser
Only 1.75"”

¢ Only 1.75" high to conserve rack space
¢ Rock solid 100 KHz PLL tuning accuracy
¢ Dual down-converter circuitry

¢ 70 MHz IF loop for insertion of Tl filters

e Textbook video quality

Commercial grade, frequency agile,
C/KU-Band satellite receiver and
Commercial Videocipher® Descrambler
now available from Blonder Tongue in
a low profile, 1.75"” high, rack mount
unit. PLL tuning gives easy access to
C/KU-Bands and all scrambled cable
programming. Optional IF bandwidth
and a second agile broadcast quality
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Available Now. Call 908-679-4000
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system implemented a program we call
“One Call Does It All." Our intent was
to establish with our technical person-
nel the need to correct any customer
problem on the first visit and ensure
the signal is free of ingress/egress. By
following this program, we hoped to
avoid service calls for drop-related fail-
ures for several years.

Our system replaces any cable that
has been damaged. We also upgrade
the drop with quality RG-6 and bury it
to the correct depth of 12 inches so fu-
ture yard work won't be cause for an
immediate trouble call and a customer

without service. While the cost initially
appears high, if you compare the cost
of a service call with a time bomb fix to
the cost of replacing and correctly bury-
ing the drop, the two costs are very
similar. A shallow drop that is cut once
will probably get cut twice! Chances
are you'll be running a truck again in
the near future for another cut drop or
corroded splice if you leave it shallow
and spliced. | personally removed un-
derground drops with as many as three
corroded splices before implementing
our replacement program.

Our goal is to look further ahead

6 REASONS
WHY CABLEMATIC
IS THE BEST CRIMP TOOL
FOR YOU.

2. High-strength steel frame

1. Clearly visible
hex sizes

5. Heat-treated
pins for max
strength

4. Precision
hex crimping

6. Quick, precise, easy
star wheel adjustment

Connect with the tool that
lasts. Cablematic quality
means a lifetime of service.

Division of Ripley Company, Inc., 46 Nooks Hill Road, Cromwell, CT 06416
(203) 635-2200

1-800-528-8665

Cablematic,

3. Dipped-on
full cushion
plastic handles

FAX (203) 635-3631
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than just fixing the original service
problem. Every call to a customer’s
home creates an opportunity for pre-
ventive maintenance and a quality as-
surance check.

To curb any fresh problems related
to new installs we now perform quality
control inspections on 10 percent of all
installs and also require our contract
install company to perform inspections
on 10 percent of its work. This helps us
identify any areas in need of additional
education in craftsmanship and proper
installation.

The success of our program is al-
ready noticeable. Our drop-related ser-
vice calls have decreased by 5.5 per-
cent in the last two years. Our service
call-to-subscriber ratio for the same
period has fallen 0.6 percent, even
after adding 9,542 customers! It takes
teamwork and dedication from all field
personnel to make a program like “One
Call Does It All" successful. | am con-
vinced that after two years it has made
a significant difference in the quality
and reliability of our service. The extra
few minutes at each call has proven to
be well worth the time spent.

A book to look at

The first ingredient to any effective
preventive maintenance program is a
foundation that reinforces correct pro-
cedures. Our company uses a corpo-
ratewide installation/technical manual.
Instead of being a book that is never
looked at, it is one that is often referred
to.

| will be the first to admit that
some areas covered in our company
manual had become fossilized and
needed a little refreshing. | feel this
is one of the main reasons proce-
dures become ignored and underuti-
lized. We admitted our failure and
made it one of our goals to submit
updated revisions wherever we felt
necessary. By providing our staff
with a complete and up-to-date pro-
cedural manual, we gave them a
clear target to focus on. Not only
does it reinforce the right way to do
each task, it also shows the expecta-
tions we have for craftsmanship.

Perhaps the worst sin of all is
keeping the manual hidden where no
one can access it. You need to get it
out where everyone can use it. En-
courage periodic reviews with your
staff to keep the correct procedures
and focus clear. Remind yourself
daily that the field staft will support
what they are made a part of. BTB
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Identifying

unknown hybrids

By Jud Williams
Owner, Performance Cable TV Products

he other day | came up

against the problem of hav-
ing to identify a faulty hybrid
whose part number | was unfa-
miliar with. The situation came
about when | received a number
of amplifiers for repair. Their
covers, containing information
as to the kind of hybrids used,
were either missing or switched
around to other amplifiers.
Some of the amplifiers were
using conventional hybrids while
others had power doublers, and
due to the cover situation | was
unable to determine which was
which. To top things off, the part
numbers did not correspond to
the manufacturers’ data.

It occurred to me that there
must be some visible differ-
ences in the internal construc-
tion of the hybrids, so | dug out

a bunch of defective units and
opened them up. They are con-
structed with a substrate bonded to a
header with a plastic cover glued onto
the header for protection. The cover
was removed by clamping the header
into a vise and using a pair of locking-
type pliers to twist it off.

After opening several modules |
began to see a pattern emerge and it
became evident that there were three
distinct configurations. The three differ-
ent types of amplifiers are shown in the
accompanying photograph.

* The amplifier hybrid at the top of
the photo is a 17 dB unit and may be
identified by noting that there is an
array of four transistor devices clus-
tered in the middle of the substrate.
There are two torroidal RF transform-
ers, one at the input and the other at
the output.

* The middle photo illustrates what
a 34 dB module typically looks like.
There are two clusters of four transis-
tors separated by a torroidal RF trans-

BACK TO BASICS/COMMUNICATIONS TECHNOLOGY APRIL 1892

Configurations for amplifier hybrids.

former, which is located in the middle.
This unit has two 17 dB stages in tan-
dem so it has twice the number of tran-
sistor devices as the 17 dB unit shown
above it.

* Finally, at the bottom of the photo-
graph is a power doubler (also know as
paraliel hybrid). This device is similar to
the 34 dB hybrid except the transistor
stages are parallel to each other rather
than being in tandem. The identifying
feature is a cluster of eight transistors,
all grouped together.

So, there you have it. The next
time you run across a defective hy-
brid and you are unsure what type to
replace it with, just pop the thing
open and the answer will be right be-
fore your eyes. BTB

Readers with questions or wishing to
discuss the content of this article may
contact the author at (404) 475-3192 or
P.O. Box 947, Roswell, Ga. 30077.
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Mini OTDR

ANDO Corp. announced its AQ-
715X series mini-optical time domain
reflectometers that is said to offer fiber-
optic cable installation and mainte-
nance personnel the power of a tradi-
tional OTDR without the associated

size, complexity and cost. It features a
dynamic range of up to 18 dB at 1,310
nm. Push-button operation provides
fiber fault location in less than 30 sec-
onds at the 10 km range. As well, the
unit provides reflective loss measure-
ments.

Two modes of operation allow either
the display of an OTDR cable trace or
the automatic listing of all splices and
return loss calculations. The results can
be displayed on an internal display,
sent to an external printer or stored in
an optional credit card-sized solid-state
memory card for future use. The unit is
said to be designed for harsh field use
and can operate continuously on a
rechargeable battery for up to eight
hours. It has a backlit display for use in
poorly lit conditions and is available in
1,310 nm single-mode and 1,310/1,550
nm switchable versions.

Reader service #204

Monitoring
enhancement

The Auto Star Level module, an en-
hancement for the recently introduced

OUR CRIMPERS ARE APPLAUDED . . .
BUT OUR STRIPPERS BRING THE HOUSE DOWN

HEX CRIMP TOOLS

® Wide range of tools with HEX
sizes as specified by connector
manufacturers.

e Built-in adjustment, extends tool life.

® MK1050 Field maintenance kit,
your performance backup for
worn parts replacement.

e A complete tool for every size.

e CATV, MATV & STV standard RF
Applications.

COAXIAL CABLE STRIPPER

e Safety yellow color, high visibility.

e Non-adjustable tool steel blades.

® Replaceable blade cartridges
snap right in.

e Clean out feature removes debris.

For more information on these and
other tools please contact:

=’cable prep

BEN HUGHES COMMUNICATION PRODUCTS CO

207 Middlesex Ave., Dept. DM
P.O. Box 373

Chester, CT 06412-0373

Tel: (203) 526-4337

FAX: (203) 526-2291

Comet remote monitoring system for
broadband networks, was introduced
by Calan. The ASL module has a mea-
surement bandwidth of 40-550 MHz
and acts as the heart of the Comet sys-
tem, monitoring the full-time carriers
and sending the field data gathered to
the computer for processing. It is com-
patible with all equipment used in the
broadband network regardless of the
manufacturer, according to the firm.
The ASL can be installed in any
one- or two-way broadband network
and can work alone or with other Auto
Star modules. Placed at any feeder
port or coupled into any location in the
trunk or feeder lines, it sweeps desig-
nated sections of the broadband net-
work by monitoring existing carriers.
The module is contained in a compact,
weatherproof housing that can be
mounted on the strand, pedestal, wall
or rack. The main circuit board accepts
two plug-in devices (a factory-installed
attenuator and a fuse). The chassis is
said to contain the latest advances in
SMD technology and its built-in micro-
computer controls a synthesized tuner
and calibrator reference circuits. A 16-
byte addressing scheme enables
65,000 different addresses over a sin-
gle data link.
Reader service #202
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Hand-held

power meter

Tektronix made available its TFC200
FiberChamp hand-held optical power
meter that provides +3 percent (0.1
dB) accuracy, which is said to be the
highest of any hand-held optical power
meter available. The unit weighs about
a pound and features an intuitive
human interface and a large backlit
LCD. It is calibrated to 780, 820, 850,
1,060, 1,300, 1,310 and 1,550 wave-



lengths and can make measurements
in either a logarithmic scale (dBm) or
linear scale (watts) on either single- or
multimode fiber. These measurements
are unaffected by ambient light.

The loss in a fiber link can be mea-
sured by comparing the power at the
transmitter/source against the power at
the receiver. The transmitter absolute
power measurement can be stored in
the product as the reference. Using the
selectable dB threshold setting, the unit
allows quick go/no go testing of multi-
ple links. The analog output provides a
linear signal for input to an external
recorder to record optical power levels
over time to determine stability and
drift.

Reader service #203

Disposable traps

Intercept Communication Products
announced that a time-limited signal
conduction system integrated into cir-
cuits of its positive trap (Model DF) en-
ables the company to introduce dispos-
able positive traps for pay-per-view
events. The DPTs provide trapping ac-
tion for only a predetermined length of
time, after which the transmission of
signal becomes increasingly degraded
requiring its removal. The period of
viewable transmission is factory set
and can be set to last from 5 hours to
weeks, depending on the length of the
PPV event.

The DPT has a set control that lets
the subscriber initiate view time and
once set, transmission cannot be
stopped until its designated view time is
exhausted. This provides sufficient as-
surance to the cable operators that
DPT cannot be used for another PPV
event.

Reader service #200

Satellite feed system

New from Antennas for Communica-
tions is the Multiple Satellite Feed sys-
tem for 2° satellite spacing, which is
said to provide an economical alterna-
tive to installing multiple antennas for
simultaneous reception of up to five ad-
jacent 2° satellites. The system is free
of any RF power suck-outs and high
losses over the complete satellite fre-
quency band.

The systems are designed specifi-
cally for the intended size antenna.
With the Multi-Sat feed extension, ex-
isting AFC or Microdyne MSF users
can upgrade their feed to receive sig-
nals from multiple 2° satellites. Installa-

tion requires replacement of spars and
brackets of the feed support hardware.
The feed extension upgrade comes
with all necessary gaskets and hard-
ware. The system provides isolation
between beams better than 20 dB with
a loss of 0.25 dB at 2° and 0.75 dB at
4°. Cross-polar discrimination is typical-
ly better than 30 dB.

Reader service #198

FO restoration kit

ACT Communications says its ACTi-
vator fiber-optic restoration kit is unlike
other restoration solutions because it is
offered with a variety of options for
cable configurations from 12-96 fibers.
The kit uses the company’s fiber splice
closures, splice trays and GTE Fas-
tomeric mechanical splices for either
aerial or buried applications.

No special tools are required to
complete the restoration, but there is
an optional tool kit available. All clo-
sures, trays, tools and cable are
packed into a locking, foam-filled carry-
ing case.

Reader service #197

Ground clamp

The meter box ground clamp from
Diamond Communication Products
functions as a ground for CATV system
drop wire and runs at a customer’s
meter box. It can mount vertically or
horizontally on any rectangular or
square meter box and will not restrict
cover operation. It comes in two ad-
justable sizes: 7 to 10.25 inches and
10.25 to 15.25 inches.

The product has a two-piece steel
construction, including dual steel points
on slotted bracket and a shallow, point-
ed bolt to ensure positive ground with
no damage to meter box connections. It
is galvanized to ASTM specifications A
153 and B 695. Installation is accom-
plished with a single 1/4-inch stainless
steel bolt. The ground screw (slotted
head) in a cup washer accommodates
#12 through #6 ground wires.

Reader service #194

Drop clamp

The universal messenger drop
clamp SC02MFA was improved, ac-
cording to Sachs Communications. The
design of the clamp preserves the
cable’s coaxial configuration and char-
acteristic impedance because the cable

On perspective...

" We started in this business in the
1950's, building and operating our
own cable systems. Over the years,
we've done just about everything
there is to do in the cable industry.
We've changed in size and technology,
but we're still committed to the same
principle we founded the company on
... quality service performed on a
timely basis."”

Jim Brandt, Executive Vice President

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION

1-800-338-9299
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is installed into the body of the clamp
and is protected in such a way that
problems of sheath damage, reflections
and signal leakage are eliminated.

The product is used for suspension
of integrated messenger drop cables
at the tap, at the house, at the ser-
vice pole and will fit all sizes of drop
from RG-59 to RG-11 (including
dual). The new slot design allows the
messenger cable to be installed into
the drop clamp from the side. At the
service pole application, only one
drop clamp needs to be installed.
Using the new L slots to attach the
messenger wire, the messenger wire
and cable jacket are not cut, increas-
ing the life of the drop. Broken mes-
senger wire due to corrosion, wire fa-
tigue or other causes is eliminated
because the bail of the clamp re-
places the messenger wire at com-
mon failure points. An optional stain-
less steel bail is available for marine
environments.

Reader service #196

Antenna controller

Research Concepts Inc. announced
its RC2000A dual axis antenna con-

circuits, dual speed capability, memory
capacity for up to 50 satellite and polar-
ization positions, built-in Polarotor con-
trol, and a fault monitoring system to
detect overload conditions.

As well, a serial port is included that
can be interfaced to a user’'s PC or
RCI's downlink control software, which
is called Autopilot. With this software, a
user can perform scheduled move-
ments of the unit plus control Standard
Communications’ MT810 and MT830
receivers.

Reader service #195

Fiber cleaver
The new FBC-006 precision fiber
cleaver was introduced by Siecor. The

smooth, flat, perpendicular fiber end
faces necessary for low-loss fiber
splicing. The unit with standard fiber
guides can cleave 250 micrometer and
900 micrometer coated fibers to
lengths required for fusion or mechani-
cal splicing.

No special training is required to
operate the cleaver, according to the
company. There are no complicated
series of flaps, levers or slides to
move sequentially and length scales
are included to permit accurate cutting
to any desired length between 5 and
15 mm. The unit is compact and in-
cludes a diamond cutting blade.
Cleave accuracy is reported to aver-
age less than 0.7° from perpendicular.
The cleaver can be used with the
company'’s fusion splicers as well as
the CamSplice mechanical splice.
Reader service #192

Vehicle track

The line of all-steel, self-cleaning
easy-on and easy-off Tire Crawler flota-
tion tracks for rubber tired equipment
from Loegering Manufacturing has a new
series of track: the J series. It features a
double pivot design, increased tire pro-
tection, and replaceable links and pins.

troller. It features total solid-state drive  product’s accuracy is said to ensure  Reader service #193
Frequency Agile . .. Processor 361HL
q yAg Processor 362HL
Modulator 360HL
Demodulator 370T

The Proven Generation

NTSC — PAL — SECAM

All feature user-friendly advanced microprocessor control, phase-locked synthesized
oscillators, automatic FCC Offsets (U.S. version), stereo, I-F loops, BAR graph and LED
readout — all in low-profile, low-heat, high-performance 60 dBmV output design, RS-232
option. Simply “STATE OF THE ART” and manufactured by CADCO in the U.S.A. We also
manufacture fixed channel NTSC, PAL and SECAM equipment.

A
.n |. Made In The U.S.A.
aa Two-Year Warranty Please request your free CADCO catalog
‘ A :(‘ 2405 S. Shiloh Rd. Garland, Texas 75041
Toll Free (800) 877-2288  (214) 271-3651  FAX (214) 271-3654
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NEED UL LISTED
STANDBY
POWER?

Lectro’s Sentry 11
E)ower supplies are
he answer.

More and more local authorities are
demanding that power supplies are UL
Listed. Why take chances? Lectro can
deliver UL Listed Sentry Il products at
no extra charge.

modular, with faceplates that are color
coded by amperage, so it’s fast and
easy to unplug one power level and
plug in another as your capacity
changes.

The Sentry Il standby line is totally i;;
%

Lectro’s complete line is compatible
with both conventional powering and
fiber optics.
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Call 1-800-551-3790
Pdlectro

P.O. BOX 567, 420 ATHENA DRIVE, ATHENS, GA 3060
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ComSonics’ WindowlLite signal level meter

By Ron Hranac
Senior Technical Editor

ost hand-held signal level meters (SLMs) introduced to

the CATV industry over the years have been relatively
low-cost units designed primarily as installer meters. That is,
they have had limited functions and measurement capability.
Although convenient for checking the RF level of a few key
channels on the subscriber's drop, they haven't really been
suitable for much of anything else.

Surface-mount technology and the power of the micropro-
cessor have been changing this, however. It's now possible
to squeeze quite a large amount of sophisticated electronics
into a fairly small space, and provide microprocessor-con-
trolled features and capabilities usually left to larger devices.

ComSonics has taken advantage of this in its recently in-
troduced WindowLite SLM. This new product is indeed a
hand-held meter — albeit somewhat larger than most other
hand-helds — that puts a lot into a relatively compact pack-
age. Even though smaller than you may be used to, the Win-
dowlite is definitely not an installer meter. It's a full-fledged
test instrument that can be used for maintaining just about
every part of the RF plant in a CATV system.

We obtained a WindowLite for this month’s “Lab Report,”
and put it to the test on the bench and in the field.

The product

ComSonics has managed to take a field-grade SLM and
squeeze it down to 2.5 pounds, with an overall size of just
10.6 x 4 x 3.1 inches. The lower two-thirds of the meter (call-
ing an LCD-equipped instrument a “meter” seems a bit
strange these days, considering that the familiar meter
movement is gone) is just over 3 inches wide, and the upper
third that contains the display is 4 inches wide. The Win-
dowlite's thickness varies from 3.1 inches at the top, sloping
to about 1.75 inches at the bottom. Compare this packaging
to an old 727!

As with most of today’s SLMs, the F-connector on this unit
is a replaceable F-81 barrel. Operating power is provided by
a rechargeable NiCad battery pack that snaps out of the rear
of the case. The battery pack includes a receptacle for the
accompanying wall charger, and can be recharged in or out
of the meter.

The case itself is made from high-impact ABS plastic, pro-
viding pretty rugged construction (it survived our impact test
— more on this later). An adjustable strap on the back allows
the WindowLite to be hand-held comfortably, and there is
also a metal ring on top of the case for attaching a utility lan-
yard.

The accessories that accompanied our test unit included
a heavy-duty padded nylon carrying case with an integral D-
ring suitable for attaching a strand hook to. The carrying
case also has a loop on the back for belt mounting. The lan-
yard, wall charger and instruction manual rounded out the
other items.
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The meter's display is a 2.25- x 2.25-inch LCD, with
switchable backlighting for use when ambient lighting is in-
sufficient. The 2.75- x 4.75-inch keypad has six function but-
tons (softkeys), left/right arrow, on/off, light (for the LCD), exit
and enter buttons, plus a numeric key selection. Like so
many of today's microprocessor-controlled instruments, nu-
merous functions are embedded in the keypad. The moder-
ately few front panel buttons are deceiving: ComSonics in-
cludes a very helpful — and necessary — keyboard menu
map (the company calls it a menu navigator) in the instruc-
tion manual, and by the time you read this, there also should
be a laminated pocket version. You'll quite likely be referring
to the menu map the first few times you operate the Win-
dowlite, at least until you become familiar with the embed-
ded functions you use most often. Completing the front panel
is a small audio speaker below the keyboard.

As far as SLMs go, the Windowlite provides the usual
basic capabilities: measurement of RF signal level, carrier-
to-noise ratio (C/N) and hum modulation. Two versions are
available: Model 1 covers 50 to 860 MHz, and Model 2 from
5 to 860 MHz. We tested the 50 to 860 MHz model. Table 1
summarizes the manufacturer’s published specifications.
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Table 1: windowLite specifications

General
Frequency range: Model 1 — 50 to 860 MHz
Mode!l 2 — 5 to 860 MHz
Input level range: -45 to +60 dBmV
Maximum RF input power: 1 watt
Input impedance: 75 ochms nominal
Measurement passband: 280 kHz
Display dynamic range: 30 dB or 10 dB, user-selectable
Absolute display units: dBmV or dBuV, user-selectable
Relative display units: percent, dB
Display resolution: 0.1 dB, 0.1 percent
Operating temperature: 0 to 120° F (-18 to 49° C)
Storage temperature: -20 to 150° F (-29 to 66° C)
Power requirements: 6 watts maximum supplied from a
rechargeable 9.6 volt, 1.2 amp-hour NiCad battery pack
RF input 50/60 Hz isolation: 250 VAC

Signal level accuracy
At 68° F (20° C): +1 dB
Worst case over operating temperature: +2 dB

Carrier-to-noise accuracy
At 68° F (20° C): +2 dB
Worst case over operating temperature: +4 dB
Maximum dynamic range: 55 dB

Low frequency disturbance (hum):
At 68° F (20° C): £1.25 percent
Worst case over operating temperature: +2.75 percent
Measurement range: 0.5 to 10 percent
Measurement passband: 2 to 1,000 Hz

Mechanical
Weight: 2.5 pounds (1.1 kilograms)
Maximum dimensions: 10.6 x 4.0 x 3.1 inches (269.2 x
101.6 x 77.7 mm)

Table 2: windowlite frequency plans

Australia Netherlands (two versions)
Belgium Poland

China Sweden

Hong Kong Switzerland

Israel Taiwan

Japan United Kingdom (two versions)

U.S. Standard EIA, HRC EIA, IRC EIA, Standard Historical, HRC
Historical, IRC Historical, over-the-air VHF/UHF

Aside from the basic measurement capabilities, the Win-
dowlLite can be user-configured for different CATV system
operating characteristics, user function preferences, and the
start-up display and operating mode. The meter has four pri-
mary measurements modes: Video Sweep, Tags, Zoom and
Tune.

The default Video Sweep in our test unit was set to dis-
play the channels stored in memory Group 1, which had
been set by the factory as the entire range from 55.25 to
823.25 MHz. This particular setting is called “STD EIA” and
covers EIA cable Chs. 2 through 129. (All of them are dis-
played simultaneously while in Video Sweep.) Six different
groups can be stored in the WindowLite's non-volatile mem-
ory. You can define any of these groups with any of the
available frequency tables that are included in the Win-
dowlLite. Table 2 summarizes the frequency plans that were
available in our test unit.

Each of the six groups can hold up to 128 channels, in-
cluding video and audio frequencies as well as channel num-
bers. The Video Sweep mode will allow you to take a quick
look at your system's entire spectrum, and get an idea of the
approximate frequency response based on carrier ampli-
tudes. Vertical and horizontal cursors can be used to tune
through the channels or get an idea of peak-to-valley varia-
tions among the levels of the carriers. As you move the verti-
cal cursor across the LCD, it will go from channel to channel,
and the channel the cursor is positioned on is identified
along with its video carrier frequency (not the actual frequen-
cy, but rather the channel’s allocated frequency according to
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the frequency plan currently in use). You can move the cur-
sor either with the left/right arrow key, or by keying in the
channel number or frequency directly. The left/right arrow
key also is used to change the position of the horizontal cur-
sor.

The Tags mode will simultaneously display any five chan-
nels that have been previously programmed into the meter
by the user. This is handy if you want to regularly check the
same small number of channels that can be considered rep-
resentative of the spectrum, for example, your low and high
pilots, and two or three channels in between. ComSonics
has programmed default Tags channels into each of the fre-
quency plans, but you can easily change any of them to your
own choice.

In Zoom mode, the WindowLite will display a bar graph
representation of a single channel, showing both the video
and audio carriers, as well as the video carrier level and the
amplitude difference between the two carriers. The cursor
functions can be used while in Zoom mode. The left/right
arrow button will allow you to move the vertical cursor from
one carrier to the other, as well as tune up or down among
the channels on the system. You also can enter the frequen-
cy or channel number directly while in this mode.

The Tune mode displays a 7.875 MHz portion of the spec-
trum on the LCD, and allows you to move the cursor across
the screen in 125 kHz increments. As you tune up or down
beyond the edges of the currently displayed segment, the
meter will automatically reposition the overall display 1 MHz
higher or lower in frequency, depending on which way you
were tuning. .

When you do enter a frequency directly, the meter will
tune to the nearest video carrier frequency. For example, en-
tering 56 MHz will result in 55.25 MHz being placed 1 MHz
from the LCD's left edge, and the vertical cursor will be posi-
tioned at 55.25 MHz. To actually tune to 56 MHz requires
using the leftright arrow. The minimum tuning resolution of
125 kHz will limit the specific frequencies that can be tuned,
however. This is evident when tuning through the FM band:
You can tune directly to 91.5 MHz (a valid FM band alloca-
tion) with the left/right arrow, but the closest you can get to
the next adjacent FM frequency allocation is 91.75 MHz (two
increments of 125 kHz above 91.5 MHz) rather than the de-
sired 91.7 MHz.

When the WindowLite is operating under the HRC EIA
frequency plan, it will tune to the HRC offset frequencies of
54.0027 MHz (Ch. 2), 60.0030 MHz (Ch. 3), 66.0033 MHz
(Ch. 4), etc., but only while in Video Sweep mode. When you
change to Tune mode, you will be limited by the 125 kHz
minimum tuning steps. (For example, 54.0000 MHz, 54.1250
MHz, 54.2500 MHz, etc. will be displayed as you press the
right arrow to tune upward in frequency.)

The front panel speaker serves two purposes. It will beep
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each time a button is pressed, although this feature can be
disabled. The speaker also can be used to listen to the chan-
nel that the vertical cursor is positioned on in any of the
modes. In both Zoom and Sweep modes the WindowLite will
demodulate only the audio carrier of the selected channel. In
Tune mode, the meter will provide the audio of whatever sig-
nal the cursor is positioned over, including the video carrier.
(This is useful for identifying unknown carriers.)

The WindowlLite has a user-programmable amplifier test
point offset function. You can set this level offset to 0, 10, 20
or 30 dB. This is useful if the meter is being used for line
maintenance, since the meter has the capability to automati-
cally correct for the test point loss and display the amplifier's
output (actually the test point reading plus the amount of off-
set). If the offset function is being used, a technician would
not have to remember to add the test point loss to the meter
reading; the WindowLite will do it automatically.

There are two ways to use this feature. One is temporary,
and will result in the offset function going back to zero offset
when the meter's power is turned off. The second method in-
volves storing the offset in the start-up routine. In this case,
the stored offset will always be functional whenever the
meter is turned on. Of course, if you wanted to make direct
measurements after the offset had been stored in the start-
up, you wouid have to remember to subtract the offset from
the displayed reading.

Another interesting feature is the Balance function. This
allows you to adjust a WindowLite's readout in 0.1 dB incre-
ments so that you can eliminate amplitude differences be-
tween meters. This doesn't alter the meter's internal calibra-
tion, but instead adds or subtracts a small offset to change
the displayed amplitude reading on all channels. Thus, if you

had several WindowLite SLMs, you could use this function to
make them all read the same.

Other features include an automatic shutdown timer,
which can be varied from 0 to 10 minutes in one-minute in-
crements. The WindowLite will shut itself off after the prede-
termined time has passed and no keyboard activity has oc-
curred. LCD contrast, speaker volume and beep volume also
are user-adjustable. The on-screen dynamic range can be
set at either 30 dB or 10 dB. Hum and C/N measurements
can be made with the meter as well.

The WindowlLite has five non-volatile memories that can
store up to 128 channels each for later analysis. System
measurements at five locations could be taken and stored,
then the information evaluated after the measurements have
been made. Video Sweep, Tags and Zoom modes can be
used to review the stored data. There are no provisions for
connection to an external PC for downloading data. The cov-
ered data jack on the back of the meter’s case is used by the
factory for instrument calibration purposes.

At the time of the evaluation, the Model 1 (50 to 860 MHz)
list price was $1,595.

Lab test

The first thing we checked in the lab was RF carrier
measurement accuracy. We established a CW carrier ref-
erence level of 20 dBmV at several frequencies between
50 and 860 MHz, then made the initial set of measure-
ments at room temperature (68° F). After this set of mea-
surements, the WindowLite was placed in an Associated
Environmental Systems temperature chamber and cooled

(Continued on page 81)
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Trilithic manufactures a comprehensive line of RF
test equipment for the CATV industry. Our innova-
tive approach to product design and development
gives our instruments enhanced testing features that
are more than bells and whistles. Trilithic’s advanced
engineering and manufacturing capabilities ensure
high performance and accuracy at reasonable prices.
Plus, we back all of our products with service and
support that is second to none.

When you think of RF testing in the field, on the
bench, or in the headend, think Trilithic.

+ Signal Level Meters

+ Signal Leakage Instrumentation
Digital Leakage Calibrators

+ Tuned Frequency Counters

» Headend Switching Systems

« Digital 1 GHz Bench Sweep Systems
+ Spectrum Analyzers

+ Microwave Downconverters

« Tracking Generators

.

Tunable Bandpass Filters
+ Power Line Interference Locators
« Attenuators

+ Retun Alignment Systems

Call today for our latest catalog.

¥ TRILITHIC

9202 East 33rd Street Toll Free: (800) 344-2412
Indianapolis, IN 46236 USA  FAX: (317) 895-3613
Telephone: (317) 895-3600

Plans for purchase, rental and leasing available.
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RecisTRATION PACKAGEfor C A BLE-TE C

THE FACTS ABOUT CABLE-TEC EXPO ’92

dates Annual Engineering Conference, June 14, 1992
Workshops and Exhibits, June 15-16, 1992
Centification Testing, June 17, 1992

3 San Antonio Convention Center
locatlon San Antonio, Texas

ho t Cable-Tec Expo ’92 is the tenth annual convention/tradeshow sponsored by the

1Stor y Society of Cable Television Engineers, Inc., combining a wide variety of technical
programs, hands-on training and breakout technical workshops with instructional
hardware cxhibits. The Annual Engineering Conference will be SCTE's sixtcenth
yearly conference dedicated to current engineering issues, FCC compliance and
technical management. In addition, the Society has presented more than 75 national
technical programs in cities across the United States over the past twenty-two ycars,
attended by more than 18,000 engineering and technical personnel from the broad-
band communications industries.

Attendance is open to individuals within the CATV industry as well as anyone

attendance involved in broadband communications. Over 1,800 registercd attendees arc cx-
pected from all levels of the cable television and related businesses, including all
levels of non-technical personnel.

progr am The Annual Enginecring Conference will be packed with six hours of technical and
management papers presented by many of the industry’s enginecring leaders. The
annual membership meeting, held at the conclusion of the conference, will afford at-
tendces the opportunity to mect members of SCTE’s national Board of Dircctors.
The 2-1/2 day Cable-Tec Expo follows the Annual Engincering Conference
and combines practical workshops with “hands-on” technical training and hardware
displays. The program fcaturcs many schoolroom-style workshops to choosc from.
No other activitics are scheduled during workshop sessions in order (o guarantee
maximum attendance and participation.

;
x
|
*
§

64 APRIL 1992 COMMUNICATIONS TECHNOLOGY



Once again, this year's Expo will offer a separate series of workshops dealing with
topics of interest to local origination engineers and technicians.

As with all SCTE activities, the main purpose of Cable-Tec Expo '92 is to provide
the maximum amount of training opportunities for the lowest possible cost. The event has
been coordinated to fulfill this purpose, as it offers a wide variety of informative, up-to-
date technical training programs. Additionally, Expo '92 will give attendees the oppor-
tunity to prepare for and participate in the Society’s Broadband Communications
Technician/Engineer (BCT/E) and Installer Certification Programs, gaining valuable
knowledge and practical skills in the process.

i The exhibit floor has a focus on education, with many industry suppliers presenting live
eXh lb lts technical demonstrations of their products.

Over 150 hardware exhibitors are expected to reserve space on the Expo 92
Exhibit Floor. Exhibits will include all types of products, supplies, services and equip-
ment used in the design, construction, installation, repair, maintenance and operation of
cable television systems. The exhibit floor will also feature a Technical Training Center
for further equipment demonstrations.

SR A AR ACAACA A AR AR A A A AR A KA AASA K
CABLE-TEC EXPO ’92 REGISTRATION FEES

HOOOOHOE

(UNCHANGED SINCE 1986)
ntil May 15, 1992 n-Site**
Member n-Member Member Non-Member
Engineering Conference and Expo* $195.00 $350.00 $235.00 $390.00
EXPO only $145.00 $250.00 $185.00 $290.00
Engineering Conference only* $120.00 $200.00 $160.00 $240.00
Spouse Registration* $95.00 $95.00 $95.00 $95.00

* Includes ticket to the Awards Luncheon on June 14. Additional luncheon tickets are available for $20.00 each.
** Atendance at the Awards Luncheon is not guaranteed, but will be made available as scating permits.

o e Admission to all events will be through color coded badges to be picked up at the
admlssmn registration desk upon arrival.

| | B
. SCTE has designated American and Continental Airlines as the Expo’s official air travel
transportatlon carriers. Supersaver and discounted coach air fares have been arranged and Hertz Car
Rentals isoffering special rates to attendees (see information below). Transportation from
the San Antonio Airport to your hotel can be arranged through taxi service outside the
bagzage claim area.

American Airlines: 1-800-433-1790 (U.S. and Canada)—Refer to Star #5016277
Continental: (US and Canada) 1-800-468-7022—Refer to EZ#6P18
Hertz: 1 (800) 654-2240—Refer to Meeting #9348

entertainment Most I?xpo 92 potels f‘eature atour desk wu‘h brochures covering area attractions, dining,
nightlife and sightseeing activities. The discounted hotel rates are in effect for Expo
l@ attendees wishing to stay in San Antonio for three days before or after the conference.

event Sponsor Society of Cable Television Engineers Inc.
. 669 Exton Commons, Exton, PA 19341

STE—° (215) 363-6888; FAX: (215) 363-5898

(I
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PRELIMINARY PROGRAM

Engineering Conference
SESSION A: Digital Compression: Expanding Channel Capacity While Enhanc-
ing Video and Audio Quality with Tom Elliot, TCI (moderator); H. Allen Ecker Ph.D.,
Scientific-Atlanta; Richard Prodan Ph.D., CableLabs; and Geoff Roman, Jerrold
Communications.
SESSION B: Technical Compliance: How FCC Reregulation Will Impact Your
System Operations and Maintenance Practices with Steve Ross, SCTE Of Counsel
(moderator); Wendell Bailey, NCTA; Jonathan Kramer, NATOA; and John Wong,
FCC.
SESSION C: Cable System Technology Meeting Subscriber Expectations with Mar-
garet Combs (moderator); Jay Hamm, City of Dallas; Jonathan Kramer, Communica-
tions Support Corp.; and Tom Robinson, County of Fairfax.
SESSION D: Current Events in Cable TV Technology: Fiber Optics, HDTV, PCN
and Qutage Reduction with Tom Jokerst, CableLabs (moderator); Ed Callahan,
Antec; Jim Chiddix, ATC; and Tom Elliot, TCI.

Expo Workshops
5" Assessing Your System’s Picture Quality with Rich Annabaldi, Pioneer; and
Brian James, CableLabs.
IZ" BCT/E Certification: An Overview of Technical Certification and Related
Category Examinations with Marvin Nelson, SCTE; and Les Read, Sammons Com-
munications.
I5" The Best of “Fiber Optics Plus ’92"" with Dick Mueller, Cox Cable; and Joe Van
Loan, Cablevision Industries.
I5° Customer Service: Doing the Job Right the First Time with Connie Buffalo,
Jones Intercable; Ralph Haimowitz, SCTE; and Willis Smith, Metrovision.
I'5” EBS and the Cable Industry with Frank Lucia and Helena Mitchell, FCC; and
Ken Wright, Jones Intercable.
I'=" How Will the New NEC, NESC and OSHA Regulations Impact Y our System?
with James Kearney, Malarkey-Taylor; and Roger Keith, NCTI.
'~ One-on-One with the FCC with Mike Lance and John Wong, FCC.
I's” Qutage Reduction Techniques with Scott Bachman, CablecLabs; Mark Bowers,
Cablesoft Engineering; and Robert Moel, Paragon.
I'=" Primary Testing Under Technical Reregulation with Jim Farmer, Scientific-
Atlanta; and Jack Webb, Wavetek.

== Secondary Testing Under Technical Reregulation with Paul Beeman, TVN
Entertainment; Ron Hranac, Coaxial International; and John Vartanian, HBO.

o lafalalolelotalelaiaiaialalatalalal
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Registration Training Exhibits Testing

CABLE-TEC EXPO 92 SCHEDULE OF EVENTS

Special Events

Friday,
June 12

NCTA Engineering
Committee Meeting
9am.-6p.m.

Saturday, Attendee
June 13 Registration
4-8pm.

Reregulation of Technical
Standards Seminar
(sponsored by NCTA)
9am. -5pm.

Arrival Night Reception
6-8p.m.

Sunday, Attendee Engineering
June 14 Registration | Conference
7:30 a.m. - 8:30a.m. -

3 p.m. 4:30 p.m.

Awards Luncheon
12 noon - 1:45 p.m.

SCTE Annual
Membership Meeting
4:30 - 5:30 p.m.

Welcome Reception
6-8pm.

Monday, Attendee Expo Exhibit Hall BCT/E and
June 15 Registration Workshops Open Installer
7:30 a.m. - 8a.m. - 12 noon - Certification
3 p.m. 12:15p.m. 6:30 p.m. Testing
10am. -
2p.m.

Expo Evening
featuring the
Second National
Cable-Tec Games
7 -9:30 p.m.

Tuesday, Attendee Expo Exhibit Hall BCT/E and

June 16 Registration Workshops Open Installer
7:30 a.m. - 8am. - 12 noon - Certification
3 pm. 12:15 p.m. Sp.m. Testing
10am. -
2p.m.

Ham Radio Operators’
Reception 6 -8 p.m.

International Good
Neighbor Reception
7-9pm.

Wednesday, BCT/E and
June 17 Installer
Certification
Testing
8:30 a.m. -
12 noon

IDOOEOOOOOHOOHOOOOE

Golf Tournament
7:30a.m.-1p.m.

In-Home Cabling and EBS
Subcommittee Meetings
7:30-9:30 am.

Interface Practices and CLI

Subcommittee Meetings
9:30 - 11:30 a.m.

COMMUNICATIONS TECHNOLOGY
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CONVENTION l

CENTER

TOWER OF THE
AMERICAS

HEMISFAIR
PLAZA
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CABLE-TEC EXPO 92 HOUSING

MAP # HOTEL RATE # OF ROOMS

{51} Hilton (headquarters)  $108 (S), $112 (D) 400

k.

Hyatt $95 (S or D) 400

Marriot Riverwalk $99 (S), $112 (D) 300

Marriot Rivercenter $99 (S), $114 (D) 275

Menger $65/78 (S), $75/88 (D) 275

Plaza San Antonio $92 (S), $103 (D) 200

POOOOOE

La Quinta $68 (S), $78 (D) 100
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INSTRUCTIONS

1. Deadline: Cable-Tec Expo '92 Registration Forms must be received by SCTE National Headquarters on
or before May 135, 1992. Forms received after that date cannot be processed and will be returned to the sender.
If you do not preregister for the Cable-Tec Expo in advance, you must register on-site in San Antonio.

I3 Use a separate form for each individual (forms may be copied)
" Appropriate registration and activity fees must be enclosed for this form to be processed.

I>> Hotel reservations must be made using the enclosed Attendee Housing Form before May 7, 1992.
2. Registration Cancellations: All cancellations must be received in writing by SCTE National Headquar-

ters on or before May 29, 1992. A $50 cancellation charge is applicable to all registrations cancelled after
May 15, 1992. Substitutions will be accepted until June S, 1992. NO REFUNDS WILL BE GRANTED
AFTER MAY 29, 1992.
Telephone requests for cancellations and substitutions will not be accepted. All requests for cancellations
must be submitted in writing and be received before May 29, 1992 and all requests for substitutions must
be received before June S. 1992. (SCTE FAX #: 215-363-5898)
Return the Cable-Tec Expo 1992 Registration Form with the appropriate fees to:

SCTE

669 Exton Commons

Exton, PA 19341

Atention: Anna M. Riker
5. Please make flight reservations through American Airlines, Continental or your local travel agent using the
special discount numbers listed on the previous page. Rental car reservations may be made through Hertz.
6. Please use the enclosed Attendee Housing Form to make hotel reservations in San Antonio. Indicate your
first, second and third choices of hotel. Confirmation of your housing reservation will come dlrectly to you
from the appropriate hotel.
EXPO ’92 DRESS CODE: The Program Subcommittee has estab-
lished a dress code for this year's Expo. All attendees are encour-
aged to wear jeans, boots and Stetson hats (if you got ‘em).

~
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MEMBERSHIP APPLICATION
Make check payable to SCTE. APPLYING FOR: L] INDIVDUAL @ 40 [ SUSTAINING @ $250
Mail To: ® Please print or type information. Data will be used exactly as it is submitted here.

SCTE
SETE 669 Exton Commons DMR DMRS. DMS. TITLE:
Exton, PA 19341

NAME:_ TEL. #:
D I hereby apply for membership in the First Initial Last Area Code-Number
Society of Cable Television Engineers, Inc, EMPLOYER: FAX #:
and agree to abide by its bylaws. Additional Company Name Area Code-Number
member material will be mailed to me CO. ADDRESS: _
within 45 days. Payment in U.S. funds is StreeyPO City State Zip
enclosed. I understand dues are billed USE HOME ADDRESS? -
annually. Street/PO City State Zip
D YOUR SIGNATURE: DATE:
the STS::SI(;' S:P g ;fef.l;.gl;?i sim: :E;l::ze(:: Complete the information. Enclose full payment or charge to MasterCard/VISA shown below.
NAME ON CARD: EXP.:
SCTE is a 501 (c) (6) non-profit professional MASTERCARD NO.:

membership organization. Your dues may be
tax deductible. Consult your local IRS office VISA NO.:

LIRSS SIGNATURE FOR CHARGE AUTHORITY:

Applications without payment will be returned. Applications from outside U.S., enclose additional $20 (U.S.) to cover mailing expenses.
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SLTE™) CABLETEC EXPO REGISTRATION

Everyone must register. ID badges must be worn and visible at all times in workshops and on the EXPO floor. To
avoid delay, fill in all information requested. Full and complete payment must be sent with this registration form. Hotel
reservations must be made using the Attendee Housing Form on the reverse side.

Registration Fee includes technical workshops, exhibit hall and hospitality/entertainment events. SCTE Active,
Senior and Charter Members must provide Member ID Number. New Members applying at this time must include SCTE
Member Application and dues payment.

If you wish to register more than one person, please make copies of this form.

¥ PLEASE PRINT OR TYPE Q Mr. Q Mrs. Q Ms.
YOUR NAME:
First M.L Last
NICKNAME:
TITLE: COMPANY:
ADDRESS:
Street/P.O. Box
Cty State Zp
TH.EPHONE: ( ) SCTEMBVBER#,
FAX#.( ) AMATEUR RADIO CALL SIGN:;
% REGISTRATION FEES (until May 15, 1992) (Piease check the appropriate box)
Member Nor-Mermber
Engineering Conference and Expo Q $195.00 Q $350.00
Expo only Q $145.00 Q $250.00
Engineering Conference Q $120.00 Q $200.00
Spouse - First Name: Q $95.00 Q $9500 $

(Spouse registration includes: All Sessions, Exhibit Floor and Awards Luncheon)
Registration forms accompanied by a paid membership application may pay member rate.

# Additional Awards Luncheon tickets @ $20.00 $
TOTAL AMOUNT ENCLOSED: $

% PRE-REGISTRATION FORM - must be received BEFORE MAY 15, 1992,
% Cancellation Policy - A $50 cancellation charge is applicable to all registrations cancelled after May

15, 1992, NO refunds given after MAY 29, 1992,
¥ METHOD OF PAYMENT

QO Check (Checks to be made payable to SCTE) Q MasterCard Q visa
CHARGE CARD INFORMATION - Complete for MasterCard/Visa shown below:

NAME ON CARD: EXP. DATE:
MASTERCARD NO.: VISA NO.:

SIGNATURE FOR CHARGE AUTHORITY:

NOTE: There are no further discounts available. SCTE Sustaining Membership qualifies only ONE (1) person to
register at SCTE Member rate. Additional personnel must be registered at Non-Member fee or submit individual
application for membership with full payment.

HOUSING RESERVATIONS ON REVERSE SIDE

MAIL THIS FORMTO: SCTE
669 EXTON COMMONS
EXTON, PA 19341
ATTENTION: ANNA M. RIKER

APRIL 1992 COMMUNICATIONS TECHNOLOGY



o SOCIETY OF CABLE TELEVISION ENGINEERS

CABLE-TEGEKPO92
ATTENDEE HOUSING RESERVATION FORM

INDICATE FIRST, SECOND AND THIRD CHOICES

HOTEL BATE # OF ROOMS

Hilton (headquarters) $108 (S), $112 (D) 400
Hyatt $95 (S or D) 400
Marriot Riverwalk $99 (S), $112 (D) 300
Marriot Rivercenter $99 (S), $114 (D) 275
Menger $65/78 (S), $75/88 (D) 275
Plaza San Antonio $92 (S), $103 (D) 200
La Quinta $68 (S), $78 (D) 100

NAME: COMPANY:

ADDRESS:

CITY: STATE: ZIP:

SHARING ROOM WITH:

# OF PERSONS: PHONE #: ( ) FAX #: ( )

ARRIVAL DATE DEPARTURE DATE
month: date: year: month: date: year:
arrival time: departure time:

Reservations must be received by SCTE no later than May 7, 1992.
After this date, please contact SCTE for information on hotel availability,
RATES SUBJECT TO ALL APPLICABLE TAXES.

ALL RESERVATIONS MUST BE ACCOMPANIED BY A VALID CREDIT CARD NUMBER.
(Checks will not be accepted.) To qualify for available block space and rates, reservations must be
received by May 7, 1992. Reservations received after this date will be confirmed on a space-
available basis at the convention rate.

I will guarantee by: (J MasterCard Q Vvisa O American Express U Diner's Club
Please charge to my credit card #:
NAMEONCARD:_
SIGNATURE FOR CHARGE AUTHORITY:

EXP. DATE:

ADDITIONAL PERSONS ARE $10 TO $15 DEPENDING UPON HOTEL.
PLEASE CONTACT SCTE DIRECTLY CONCERNING SUITE RESERVATIONS.

MAIL THIS FORM TO: SCTE
669 EXTON COMMONS
EXTON, PA 19341
ATTENTION: ANNA M. RIKER

COMMUNICATIONS TECHNOLOGY APRIL 1992
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CABLE-TEC EXPO °92 EXHIBITORS

ACP International

ACT Communications inc.

AM Communications

Adrian Steel Co.

Aeroquip Corp.

Alpha Technologies

American Lightwave Systems

Anixter Cable TV

Antenna Technology Corp.

Applied Instruments Inc.

Arcom/Northern CATV

Arena Services

Augat Communications Group

Authorized Parts Co.

Avantron Communications Inc.

Belden Wire & Cable

Ben Hughes/Cable Prep

BUDCO

CATV Services Inc.

C-COR Electronics Inc.

CED Magazine

CT Publications

Cable Converter Service Corp.

Cable Constructions

Cable Innovations Inc.

Cable Man/Cable Marketing

Cable Security/Power Guard

Cable Services Co. Inc.

Cable Spinning Equipment Co.

Cable Technologies International

Cableready

CABLETEK Center Products Inc.

CADCO Inc.

CALAN Inc.

Canusa

Carlon, A Lamson & Sessions Co.

Channell Commercial Corp.

CHANNELMATIC Inc.

Coast CATV Supply

Com-Tek

Comm/Scope

Commercial Electronics

ComNet Co.

ComSonics Inc.

ConTec International

Cooper Industries/Belden Division

Corning Inc.

DX Communications Inc.

Diversified Fastening Systems

Dynatech Cable Products Group

Eagle Comtronics Inc.

Electroline

Excalibur Cable
Communications Ltd.

(as of February 1, 1992)

FM Systems Inc.

Fitel General Inc.

Foresight Products Inc.

Fotec

Friction Design

General Cable Co.

Gilbert Engineering

Halls Safety Equipment Corp.

Hennessy Products inc.

Hewlett-Packard Co.

Hughes Aircraft Co.

IPITEK

Jerrold Communications

Jerry Conn Associates Inc.

John Weeks Enterprises Inc.

Kennedy Cable

Knaack Manufacturing Co.

Laser Precision Corp.

Leaming Industries

Lectro Products Inc.

Lemco Tool Corp.

Lindsay Speciality Products

Lode Data Corp.

Long Systems

Magnavox CATV

Main Line Equipment Inc.

Mega Hertz

Microwave Radio Corp.

Midwest Cable Services

Midwest CATV

Mind Extension Institute Inc.

Monroe Electronics

Moore Diversified

Multitink

NCTI

NaCom

National Cable Television Center
and Museum

Newhall Pacific

Nexus Engineering Corp.

Optical Networks International

Orchard Communications

Panasonic Communications &
Systems

Pico Products Inc.

Pioneer Communications

Power & Telephone Supply Co.

Production Products Co.

Pyramid Connectors Inc.

Quality RF Services Inc.

R.L. Drake Co.

RMS Electronics Inc.

RMT Engineering

RTK Corp.

COMMUNICATIONS TECHNOLOGY

Regai Technoiogies

Reliance Comm/Tec

Ripley Co.

Riser-Bond

Rohde & Schwarz

Rohn

Sadelco Inc.

Scala Electronic Corp.
Scientific-Atlanta Inc.

Sencore Inc.

Siecor Corp.

Signal Communications
Standard Communications Corp.
Sumitomo Electric Fiber Optics
Superior Electronics Group Inc.
Synchronous Communications
Tailgater Inc.

Tamaqua Cable Products Corp.
Telecommunication Products Inc.
Telecommunications Techniques
Telecrafter Products

Texscan

Times Fiber Communications
Toner Cable Equipment

Trilithic Inc.

Trilogy Communications Inc.
Triple Crown Electronics

TVC Inc.

TW Communications

U.S. Cable Inc.

US Electronics

Viewsonics Inc.

Vikimatic Sales Inc.

Wavetek

Wegener Communications
Westec Communications
Western CATV Distributors
White Mountain Cable Construction
Zenith Electronics Corp.

CABLE-TEC
i EXPO '92
4{ EXHIBITORS
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AD INDEXI T

It's so simple! To obtain additional information from any of the display advertisers appearing in this issue
of Communications Technology, please use one of the Reader Service Cards
on the facing page (pass the others along). The ad index below has been expanded to include not only
the page number of each advertiser, but also each corresponding reader service number to be circled on
the Reader Service Card.

Reader Service # Page # Reader Service # Page #
AFC oo 55 i 17 MUltilink ..oeoeeeeeeiniieiiiinns 16 ....16, 28a
Alpha Technologies............... 10 ...... 21,283  ONl.iiiiciie S e 5
ANIXEET oo OB e e 88 NaCom.......ccooorriviiiiiiinnnnnnnn. 2 e 2
Antenna Technology............. 22 . B.....z 27 PFM Electronics .........cccoeueeees BT 8
Applied Instruments.............. 14 .. 14  Polyphaser Corporation........ 24 ............ 34
Aurora Instruments Inc......... 56 .cccennnee 62 PowerGuard........cccocuvunnnnnnnnn. U/ oo rerer 7
Avcom of Virginia ................. 18 oo 84  Prodelin Corporation ............ 30 e 40
Ben Hughes/Cable Prep....... 45 ............ 56 Pyramid/Cabelcon................ |2 12
BUdCO ...ovveeieeeeere e, Sl . 40 Quality RF Services.............. 27 e 37
Cable Constructors............... 46 ............ 57 Regal Technologies.............. 38} o 43
Cable Security .......ocoueviiiennnnn. (T 6 Riser-Bond Instruments........ 35 47
CadCo...ooeeeieeeeeeeeccis 28 .. 58 Sadelco ....ccccevvieriiiiiiiiinnnnn. 38 .o 49
Channel Commercial.............. S SRR 8  Superior Electronics Group ...51 ............ 87
ComSOoNICS ....ceeeeeeeceeinnnes 49 ...ooeeeee 83 Telecrafter Products ............... b oo 4
Contec International ............. 2 P2t T [ o] o =1 OO 28 Scommomans 31
Dovetail Surveys Inc............. 26 ............ 36  Trilithic.....ccovvemmiiiiiiiie, 48 ............ 63
DX Communications Inc....... o —— 13 Trilogy Communications......... K IR 3
Flight Trac .....cccceeeveinnnnnnenn. 20.. i 11 Tulsat....oooeeeiieeiiiiiieeins 34 ... 46
Hewlett-Packard............. 29,32 ...... 39,41 Washington Cable................ 54 ... 38
Jerrold Communications....... 15 s 15 WaveteK ... 25 oo g5
Jones Intercable.................... S8 . .m.m. 84 XonDigital.....ccccceervvinnnnnnnn. 18 oo 17
KES oo S0 85
Leaming Industries............... 19 i 9 Back to Basics
Lectro Products ...............ce.. 47 eeeen. 59 Ad Systems .........cooeiviinn. 44 ............ 55
Mega Hertz.......coovviiinnininiiiiin 16a Blonder-Tongue.................... 42 ............ 53
Metronet INC .......ccceeeeeennnnnn. SFL R . 48 Cable Constructors............... 40 ....oeenee 52
Microwave Filter ................... 39 ... 50 M&B Manufacturing.............. 41 e 52
Monroe Electronics............... 36 . 48 Ripley Company.......cccccceeee. 43 ............ 54
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CLASSIFIEDS /BUSINESS DIRECTORY/||II

Contact:
CAD Charles Wright
St i 206 E. Clokn Box 432
SERVICES, INC, Auhkum, &, 60911
* Base Mapping ¢ As-Built Mapping
 Strand Mapping * System Design

¢ Digitizing Services e AutoCad Drafting
and a full line of Drafting Services

‘‘Quality service for all your
cable drafting and design needs’’

AMS-1 CHARACTER GENERATOR

2

ATARI Computer and Software
only 3499.00!

OPTIONAL BATTERY BACKUP!

Dickel Communications Co.
517 14th Street / Des Moines, 1A 50309

* Character
Generators

* VCR Controllers

* Video Switches

* Custom Hardware
and Software

FAX 515-243-2563
Tel. 515-244-1526

compurer
UTILITICS OF THE OZARKS, INC

camen ANNOUNCES
CABLEWORKS

The only total open system available for in-house,
on-line billing. Call today for your demo.

Herb Lair, President
(800) 541-8825

P.O. Box 1062

Harrison, Arkansas 72601

ing Service
A“t::;dD(isignlMap Mal(;l(:::tamc tion
Syst 1& Undergro\md Call now for
Aexis, Activation more information

selee & VOGTMAN

ENGINEERING, INC.

Richard S. Vogtman

Chief Engineer

125 W. Center St.

Linwood, MI 48634

FAX: (517) 697-3081 Phone: (517) 697-3807

Professional Cincinnati, Ohio

Installation & Technical Service, Inc.
An Engineering Services Company dedicated to:

* Proof of Performance Tests

* Sweep and Balance - Splicing

* Electronic and Underground Upgrades

* Power Supply Upgrades/Maintenance

* System Maintenance and Repair

¢ Fiber Optics Testing and Activation

All of our employees are customer conscience, dedicated and experienced

in State-of-the-Art systems. 800-45 7-4569

(CALAN and WAVETECH equipped)

FCC PERFORMANCE TESTING

N\ FIBER OPTIC DESIGN &
ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
MAP DIGITIZATION & REVISIONS

FIELD OFFICE

800-292-0126 1708 5413993

3 T8/

CORPORATE OFFICE
(605) 665-1393
FAX (605) 665-1708

supplies
Taps, Splitters & Couplers

Call now for catalog

WATS: 800-223-8312
FAX: 201-601-0011

New Construction - Installs - Balancing - Splicing

Cable Construction, Inc.

Performance Built Our ompany
Specializing in Rebuilds and
Fiber Optic Installation

Harold Bigham
(904) 932-6869

P.O.Box 903
Gulf Breeze, FL 32562
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CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299

COAX & FIBER
MAPPING - DESIGN - CONSTRUCTION - ENGINEERING
COMPLETE PROJECT MANAGEMENT

quality service performed on a timely basis

m Klungness Electronic Supply

CATV SYSTEMS ANO SUPPLIES 1-800-338-9292

BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA

¢ Full Installation Services
« Converter Exchanges, Audits, Speci
* MDU, SMATYV, LXN Pre/Postwiring & DBS
e Aerial/Underground Construction (Including Fiber Optics)
* Strand Mapping (AutoCAD & LYNX)
* Field Engineering, Make-Ready, As-Builts
* RF, FTF, Interdiction Design ( ADSUM Il LYNX & LODE DATA)
» CLI Detection /Correction

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229

(614) 895-1313 » (800) 669-8765 » FAX (614) 895-8542

nOMM€RCIP«L ELECTRONICS, INC.
/ CATV ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS

Hybrid Sales Meter Calibrations
Equipment Upgrading Headend Alignment
Performance Measurements FCC Offsets

Free Pick-up Service in Certain Geographic Areas
800-247-5883 or in Virginia 800-345-6834
209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251

catifornia @& ampiitier

U.S. manufacturer of; C-Band and Ku-Band LNBs, Feedhorns
and accessories; Wireless Cable (MMDS) products including
LNAs, downconverters and the Beambender™, a low cost
microwave repeater; and special application products
Including ARABSAT LNBs and Commercial IF Amplifiers,

Contact: Dennis Schwab
California Amplifier, Inc.
460 Calle San Pablo, Camarillo, CA 93012 U.S.A,.
TEL: (805) 987-9000  FAX: (805) 987-8359

Quality Workmanship is NOT Hard to Find!
We Provide Value Engineering Services At Its Best
= System As Builts and Strand Mapping
+ FCC Testing, Certification, Sweeping and CLI

+ CAD Services, Fiber/Coax Design
+ On-Site Project and Engineering Management

Call us at 1-800-779-2074 with your needs.

Value Engineering (Formerly known as Comm-Net Communications, Inc.)

6280 Senior Circle, Douglasville, Georgia 30134

Rahmer Technical Services, inc.

Gr.Colls u

GOLD COMMUNICATIONS INC.
Gerald Goldman, C.0.0.

Products for:
CATV, Satellite, Fiber Optics, SMATV
Educational Systems, Broadband L.A.N. Systems

170 Kipp Avenue * Elmwood Park, NJ 07407
Tel./FAX: 1-201-797-0631

Equipment Repair

Consistent quality at a better price. Next
day emergency service at no extra charge.
Call for details.

TRONITEC

Derrick Hanson
800/962-2588

COMMUNICATIONS TECHNOLOGY

ANTENNA, TRANSMISSION LINE,
AND TOWER SERVICES

Microflect now offers the following additional services:

e Antenna and transmission line procurement

o Antenna and transmission line testing and troubleshooting

» Microwave path alignment

e Tower. antenna, and transmission line inspection

For more information. contact Microflect’s Marketing Department

. [AMICROFLECT

‘ 3575 25th Street SE » Salem, OR 97302 » P.O.Box 12985 ¢ Salem, OR 97309
(503) 363-9267 * TLX 510-599-0107 ¢ FAX (503) 363-4613
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Rocky Mountan
JUMPER CABLES

P.0.BOX 9707 « HELENA, MT 59604

CUSTOM MADE JUMPER ASSEMBLIES
ALL BRANDS FITTINGS ALL BRANDS CABLE
* F Male *RG - 59
*F Female *RG - 56
*BNC *RG - 11
We have the best price and best delivery. Any length, colors available.

CALL OR

i 406-458-6563

Industry

Serviced
Since
1966

Ask about next
day shipments

® Aerial & Underground
Construction

* Strand Mapping
* System Design

® Residential & MDU
Installations

® Subscriber Audits
¢ Proof of Performance
* Fiber Optics and L.A.N. Services

(514) 838-1466
PO. Box 219
Lake City, PA 16423

vyt g

CABLET™V | CONTRACT INSTALLERS, INC.

INSTALLERS/ UMHF Radio Equipped Trucks * Uniformed Installers

HOUSE INSTALLATIONS
Aerial — Unde nd — Pre-wire
APARTMENT INSTALLATIONS
Post wire — Pre-wire — Commercial Building
Tap Audits

Install or Remove Traps and/or Converters
Drop change over for System Rebuilds

LENNY FISCHER MONTIE FISCHER

PO. Box 1564 PO. Box 1058
Appleton, Wisconsin 54913-1564 Fort Walton Beach, Florida 32549-1058
(414) 582-7087 (904) 651-5154

CHARLES E. KIRTLEY DIRECTOR OF MARKETING

AND NEW DEVELOPMENT

EXCALIBUR CABLE

ALL INSTALLATION SERVICES - UNDERGROUND CONSTRUCTION
MDU PRE/POSTWIRES - REBUILDS - AUDITS - CONVERTER EXCHANGES
ENGINEERING AND DESIGN : LAN - FIBER - COAX - PHONE

37 SYCOLIN ROAD. S.E.
LEESBURG, VA 22075

TouLL FREE 1 (B800) 462:3811
FAX (703) 478-8818

R V,
R G Slons

“Communication You Can See”

® C.A.D. Drafting Service
B Project Cost Analysis

B Engineering
B Construction

519 E. Center
Sikeston, MO
63801

10102 Hwy. 105 W.
Montgomery, TX
77356

David Christy
409-588-2099

Contact: Don Sicard
CommSpec
P.0O. Box 968
Haverhill, MA 01831
TEL (508)373-0657

e Microwave radio repair, specializing in M/A-COM radios

® Field services such as maintenance, path alignment,
sweeping and tuning waveguide

e Complete AM, FM & satellite systems design and
installation

e Training services from instructors to course
development

E-CABLE, INC.

A Full Service Organization

*Aerial/Underground Construction
*Prewire/Postwire *Installations
*Drop/Converter Changeouts *LANS
*Audits "Rebuilds *SMATV
Quality Service to the Cable Industry
P.O. Box 533826 Orlando, Florida 32853
(407) 898-2387

—

We belicve we can do s fon Less Yar you!

CABLE TELEVISION
SYSTEM SERVICES

A SIGNAL LEAKAGE DETECTION SERVICE
CLI DRIVE-OUT e CLI REPORTS ¢ CLI SOFTWARE
OVER 500 CLI DRIVE-OUTS COMPLETED

Todd Borst
Gwen Valenzuela

P.O. Box 458/209 N. Grand
Schoolcraft, Michigan 49087
Phone: 616/679-4513
800/837-7611

76

APRIL 1992

COMMUNICATIONS TECHNOLOGY




SPTEWIL, | TCS CABLE, INC. |
- S.IN_QEM

Aerial and Underground CATV Construction | - PROJECT MANAGEMENT SOFTWARE

Michael Wallace, Vice President | CORPORATE OFFICE (813) 789-6826 ‘
2674 WEST LAKE ROAD (813) 787-5077 (FAX) |
PALM HARBOR, FL 34684  (800) 999-8270 1

- COAXIAL & FIBER CONSTRUCTION
- TECHNICAL SERVICES
State Wide C.A.T.V. Inc. _c-ATv ' O s
466 County Road 75 Mechnmmlle, NY 12118 - RESPLICE/UPGRADE
Telephone 518-664-5970 TCS CABLE, INC. ' - SWEEP/PROOF SERVICES
Fax 518-664-9723
Speczalzzmg in Fiber Optics I | - FIELD ENGINEERING SERVICES

MIDWEST CABLE SERVICES Uhite Sunds
- -~

Jumper Cables

CUSTOM MADE CABLE ASSEMBLIES INCLUDING

FtoF.NtoN.BNC, RCA, F-81

M C—f}?cgert AHS gggg Be;lden

N - imes

— NATIONWIDE BUYERS — Off Shore RG-11 Comm Scope

CATV SCRAP CABLE AND USED LINE GEAR Amphenol RG-213 Intercomp

P.O. Box 96 (219) 892-5537 We will make any cable assembly. Quick delivery on all colors and lengths
Argos, IN. 46501 FAX(219) 892-5624 Fax: (602) 562-2915. PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ 85027

DH Satellite Manufactures high efficient CABLE SYS'Im

T
spun aluminum antennas that range ==
- _aam
from 60CM(24") to 5M(16") with a large === SURVEYCO

selection of heavy duty mounts.

MAPPING = DESIGN s AS-BUILTS ® CAD &
Delivery & Installation Available DRAFTING SERVICES

PLEASE CALL OR WRITE FOR MORE INFORMATION nua"ty Construction Begins
DH Satellite with Quality Maps A

P.O. Box 239 126 W. Michigan Ave. » Marshall, MI 49008 s,
Prairie du Chien, Wisconsin 53821 (616) 781.3455 « (616) 781-5177 ———%
(800) 627-9443 - Phone (608) 326-8406
Fax (608) 326-4233

|

What is the quickest way to get from point A to point B?
COMMUNICATIONS

TECHNOLOGY

“The straightest line of communication
in the CATV industry”

To place a Business Card or Classified Ad call 1-800-325-0156.
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Help Wanted

Technical
Manager

Palmer Cablevision has a
challenging opportunity for a
Technical Manager in Palm
Desert, CA, a resort communi-
ty near Palm Springs. This
72,000 subscriber system is
currently rebuilding with an ex-
tensive application of fiber
optic technology.

The successful applicant will
supervise technical opera-
tions, including installation,
service, maintenance, and
headend as well as oversee
all engineering functions relat-
ed to rebuild, prepare capital
and operating budgets and as-
sist the Operations Manager
in project management.

Extensive and demonstrated
knowledge of headend and
distribution electronics, cable
design and a minimum of five
years in a technical manage-
ment role is a must. A BSEE
is preferred.

Qualified candidate should
send a cover letter and re-
sume, outlining experience
and salary history to:

Palmer Cablevision
Operations Manager
41725 Cook Street
Palm Desert, CA 92260

An Equal Opportunity Employer

When considering a job change,
you owe it to yourself to call us!

Call us now for more information. We're
the leader in the placement of Cable

Television Professionals.

Call Toll Free 800-433-2160:
In Texas call 817-599-7623: FAX: 817-599-4483

[/

JIM YVOUNG & ASSOCIATES

One Young Plaza 1235 Ranger Highway Weatherford, TX 76086

Call for information about many opportunities nationwide

Contractor Looking For:

+Line technician with sweep and Head-
end experience. Fiber optic splicing a
plus, however will train.

«Construction manager: minimum of 5
years experience and underground
background required. Computer liter-
ate a plus, or must be willing to learn.
Midwest area, some travel required.

Call or fax resume to (313) 729-8437

Equipment For Sale

Converter Repair
*» Specializing in Jerrold Addressable-All models
* 10 years + experience servicing Jemold products
* Quality work-Reasonable-Friendly people

E)E\’Z@ 1600 S. Noland Rd. #110
(CEg

Position Wanted

Degreed (B.S. Management, MBA in
August ‘92) sales/marketing profes-
sional seeks marketing position with
established, growth oriented firm mar-
keting to CATV/LAN/telecommunica-
tions industry. Strong technical and fi-
nancial background in addition to do-
mestic and international sales man-
agement, marketing communications,
advertising, and service management
skills. Please respond to: Box #186,
CT Publications, 50 S. Steele St.,
Suite 500, Denver, CO. 80209.

Independence, MO 64055
1-800-466-2776
WHY PLOW?

Fax: 816-254-5782
*It's Fastor!

*Lower Machine Costs
*Less Down Time
*Nationwide Reliability
*Cuts Restoration

“Call Now For Free Brochure”

/¢M-|/ 1-800.383.7569
ANTHONY'S Manufacturing Service
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CATV'S BEST BUY IN CLASSIFIEDS
TO PLACE A CLASSIFIED OR BUSINESS CARD

CALL

1-800-325-0156
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Emergency Alert

Systems
BY

Idea/onics

69 Channels
14 day delivery
Compatible with all headends

Affordable
24 & 88 Channel units also available

(701) 786-3904
Fax: (701) 786-4294




YOUR PEOPLE ARE YOUR
BEST ADVERTISEMENT
Professionals look
professional.

—

Buy or Lease

MAGSON UNIFORM
L 279 New Britian Road
Kensington, CT 06037
1-800-877-4422

W A NTED
Dead or Alive!

USED LINE GEAR
taps - line extenders  trunk stations
splitters and set top converters
CONTACT GREG HANSMANN
Hero Communications
305-887-3203 - (fax) 305-885-8532

WE NEED SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS

Phone/FAX (208) 687-2289
Phone/FAX (208) 687-2872

© CATV DATA LINK ©
$$ Inventory Liquidators $$
w«1!! WANTS &
Your excess and obsolete equipment
Amplifiers, Converters, Passives or 77?7

SubTRACKER
CATV BILLING SYSTEM

L 1

@ Ideal for small to

Statements, Database,
Reports, IBM Compati-
ble, Low Cost, Fast.

/O AR\ medium systems.
LAN and Multi Town Capability.

Canergy Cable Software
403-354-2510 or Fax 403-354-8780

IN STOCK REFURBISHED GUARANTEED SPECIALS:
JERROLD JLE-300-2W WITH NEW HOUSINGS  $90.00
JERROLD JLE-400-2W WITH NEW HOUSINGS  $100.00
JERROLD JLE-450-2W WITH NEW HOUSINGS  $§120.00

MAGNAVOX TRUNK STATIONS ST300 $350.00
MAGNAVOX LINE EXTENDERS 300MHZ $100.00

S/A 400MHZ TRUNK STATION WITH BRIDGER $450.00
S/A 8556-005 ENCODERS Sm
S/A 8510 CONVERTER W/REMOTE

=(619)757-3008, FAX (619)757-4048

MAIN LINE EQUIPMENT; INC.

National Distributor for
PATHMAKER — TEXSCAN

WE BUY : used Converters

Used line gear
WE SELL: Refurbished Converters INSTOCK
Line Gear
) . SA, Jerrold, Magnavox, PathMaker
WE REPAIR. Converters & Line Gear 300,330,400 MHZ
Distributor of Eagle Traps Cali Nick Meko
1-800-444-2288

FAX:310-715-6695
Los Angeles - Atlanta - Spokane

COAST CATYV

WE BUY & SELL
WY NEW - USED - EXCESS

714-272-2360 Fax 714-272-3032

F R E E SHIPPING
S

PAID
We Neod: Magnovox, Jerrold, Scierific-Atlanta
, (X-Less, Used, In Field)
We Pay;Top Prices!! 5
We Give: 1 Year Warranty On Refurbished
/  Equipment
ACHIEVE PEAK PERFORMANCE

\ { \IN}

ENGINEERING, INC.
1-800-228-0633 FAX: (408) 773-0837

TRY THE
ALSO AVAILABLE
WITH ADJUSTABLE

LASER FOCUS FINDERS
STATE OF THE ART LASER

MANUAL FOCUS FINDER
60 INCH EXTENDED ROD

THIS PRODUCT WAS DESIGNED FOR BOTH

3 Piece Set
EYE OF ACCURACY!

-

COMMERCIAL and HOME OWNERS
USE OF SATELLITE INSTALLATIONS

: % Now Available for C & KU Band:
\ oChapperal *Fujitsu oChannel Master sAstro
.\S&\ > oCalAmp  MostOthers  *ADL «All duplicates
N e el prcecred by th it s clarly visible
e t project the unit is clearty visil D
\ N/ e in excess of fifty metres in daylight or f,::‘gg" ’;".:"'"mmmnm
AR Y darkness. Measuring {50mm in ig. 10mm in Feedll;usl BeuCen!emd v On
\ \ L diameter, weight 60 m Service Calls With The Focus Finder
AN 4 ikt SETS UP EVERY DISH RIGHT!
T, J\SJJ'.ZJ.BJ DR PRICE
\ PO. Box 14115 + St. Paul, MN 55114 LASER PEN ONLY
PHONE (612) 646-4700 * FAX (612) 641-1898 LASER PEN WITH CAPS
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REPRINTS

Communications
Visibility
Knowledge
Information

Reprints
work for you!

For more information
call Marla Sullivan at
Transmedia Partners
today!
(303) 355-2101
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LIQUIDATION SALE
Hamlin MCC 3000 as is 50¢ each
Reconditioned $10.00

WANTED

Jerrold DRX-3-DIC
SA 8550 & 8580

CABLE EQUIPMENT
BROKERAGE CO.
818-709-3724

CONSISTENT AUDIO LOUDNESS, LESS THAN $200 PER. CH.*
NEEDS NO NEW RACK SPACE, INSTALLS INSTANTLY!

XL90 AUDIO CONTROLLER SETS TRUE AUDIO LOUDNESS TO WITHIN 0.5 DB, CHANNEL TO CHANNEL, EVEN
WHEN THE INPUT VARIES 30 DB. THIS MODULAR PRODUCT MOUNTS IN SECONDS TO THE BACK OF ANY CHANNEL
MODULATOR - ELIMINATES HEAD END REWIRING AND NEW RACK SPACE. EACH XL90 15 SELF-CONTAINED. BUILT
IN CALIBRATOR LETS YOU SET UP IN LESS THAN A MINUTE/CHANNEL RMS BASED CONTROLLER ADJUSTS LOUDNESS
INAUDIBLY - WITHOUT ARTIFACTS SPECS INCLUDE 0.03% THD AND -85 DB S/N. WILL NOT DEGRADE DESIRABLE AUDIO
DYNAMICS. MEASURESS 77WX 1"HX 3 2°D. OPERATESFROM +/-18VDC ‘UNDER $200 IN SMALL QTYS. FOR MORE INFO
CALL MATREX INDUSTRIES, 702-737-5420 OR FAX TO 702-735-8092 3 YEAR WARRANTY. 30 DAY TRIAL

FAX 818-709-7565

Test Equipment
Wavetek, HP, Tektronix and more. Guaranteed to meet or
exceed manufacturing specs. 90 day warranty. Wavetek
SAM | $895.00, Comsonics Window $1995.00, Tektronix
7112 Spectrum Analyzer $5995.00, HP 435/8481a Power
Meter $1295.00. Wavetek 450Mhz bench sweep
$3495.00, Wavetek 1855/1865 sweep $4495.00 and
much more. Consignment sales available.
PTL Cable Service
1-407-747-3647
“WE BUY AND SELL"

Inventory Clearance Sale Pricing
on Feed-Forward Equipment

For Sale in Original Boxes ¢ Manufacture Warranty

Magnavox Model Nos.  S/A Model Nos. (450 MiHz)
8T450HA-High Gain Feed  280210-Bridger Amp Module
Forward Trunk Amp 372397-Trunk Amp Module

6T330-Power Doubling 372398-Trunk Amp Module
Trunk Amp

CALL 1-800-323-8166 ext. 2827
Ask for Chuck Chajet

ADDRESSABLE
CONVERTERS |
FROM |
$11.95
IN STOCK:
FULLY REMANUFACTURED -
90 DAY WARRANTY

List your equipment
for sale with us — computerized

Video Page Generator & Controlle
Low CostHi-Res  , ~=oor—=—oo=

"Video Poster"

[2-240 Char. crawis/ pg.
| Flash, 9 Letter Sizes

16 Colors,User friendly < e e
Auto-sequence pages ; odem Special Effects

Cut & Paste,"WYSIWG"|| " “§== fsmte] \Tomp+Humidity

viDG

Disk ey | "Soaes Uninterruptible PS
*Hi Res state of the art Video Page Generator
| *Sequence more than 1000 pages (with disk drive)
*16 colors, 9 sizes, Crawl, Flash, Special effects
*Two (240 letter) variable size crawls per page
*Accurate real time clock & date any location
*Autoboots your sequence if power fails
*Low cost easy to find C64 computer (NTSC out)
*50 Time and date "Macro” event control commands
*Automate commands & events by time and date
*Upload & Download pages+commands via modem
‘Controls model "RMAV" & external relays + VCR's
||, *User friendly, includes demo disk with help pages
e MWW WA WY *‘Generate NTSC color bars + message crawl lines
RLAF™ Relay control *Model "VIDG" EPROM program cargrldge
LU Model * Price * Description of "VIDG™ Video Poster Options:

) wir "RAMC"$289.95; "VIDG"” inc. Lithium Battery backed 52 page RAM-disk
g d “UPS1" $279.90; battery backed liminate br
s |

“WX1"  $189.95; Weather station (deg. C. & F.) + humidity
vipG |'PK8™ $159.95; controls 8 external relays + 2 "WX1" inputs
== RAMC ["1541" $189.95; disk drive stores 1000 or more pages
PK8 ‘gmu| "RLAF" $199.95; 4-75Q hi Isolation (DC to 600 Mhz) AXB switch
=T N “"RMAV"S CALL; 2to 8 75Q "F" stereo or mono + video AXB switches
- ';m css "C64" $159.95; Refurbished computer, with power supply
a "Modem"$ 89.95; 1200 baud Hayes compatible

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD

Equipment Repair

CONVERTER
PROBLEMS

SOLY/[=(D)

It your having problems with your
converters or problems with your

repair service, TRY US!

N:NORTHEAST CABLE
_aFELECTRONICS, INC.

dB-tronics*
For Your Equipment Needs

« AFFORDABLE, QUALITY REPAIRS:
We Are THE SA Addressable
Converter Repair Experts!

8500's, 8550°s, 8580°s

WE BUY & SELL EQUIPMENT:

SA PP 450MHz LE's ..............

SA FF 450MHz TA's ..... .
SA PP 400MHz B8RDGR ... $90.
8556-005 Scramblers ....................

Hurry, Limited Quantity Available

Inventory Locater system —

CONTEC

INTERNATIONAL

800-382-2723
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JERROLD QUALIFIED
FACTORY SERVICE CENTER

Guaranteed High Quality Service
For Fast Service or information, call

1-800-237-6069

In Connecticut call: 203-443-7675

Repair Credits Given For
__Your Excess Equipment!
FOR OTHER SPECIALS CALL:

SALES
404-992-6730 * 614-885-1520

CUSTOMER SERVICE
Phone: 1-800-356-2730 » FAX: 1-803-439-7518

get converted!

FREE REPAIRS? I
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Lab Report

(Continued from page 62)

off to a chilly 0° F. Following the cold measurements at the
same frequencies, the temperature chamber was turned
up to 120° F, and a third set of measurements was made.
Table 3 summarizes measurement accuracy over tempera-
ture; all were within ComSonics’ published specifications.

The next thing we checked was peak detector accuracy.
ComSonics does not have a specification in its manual for
this, but an indication of a good peak detector is when little
or no indicated level difference is noted between CW and
modulated carriers. A note of caution if you use this tech-
nique: Some modulators will change their output amplitude
when modulation is applied, depending on the type of
clamping used. We made this check with a modulator that
does not vary its output with video connected.

The modulator was set to 87.5 percent depth of modula-
tion with a full-field composite test signal applied to the
video input. When we connected the Windowlite to the
modulator after our setup, the carrier level was measured
with and without modulation. We repeated this test several
times, and observed measurement differences ranging
from 0.1 dB to 0.4 dB, indicating a good performing peak
detector circuit.

Following general carrier measurement accuracy tests,
we then checked the WindowlLite's internal attenuator track-
ing. For this test we connected an external lab grade 75 ohm
variable attenuator between a 60 dBmV signal source and
the SLM’s input. The input level was then varied in 1, 5 and
10 dB steps over an 80 dB range. The WindowlL.ite tracked
the level changes within 0.1 to 0.3 dB over that range.

Hum measurement accuracy was compared against a
reference measurement on a spectrum analyzer in accor-
dance with the National Cable Television Association rec-
ommended low frequency disturbance measurement pro-
cedure. Our *hum generator” was an external amplifier that
we were able to vary the input AC voltage to, causing its
power supply to go out of regulation and generate hum in
a CW carrier passing through the amplifier. The Win-
dowlLite easily met the manufacturer’s specifications.

The C/N measurement accuracy also was checked, and
compared against a known spectrum analyzer measure-
ment. The WindowLite indicated 0.7 dB lower than the an-
alyzer. (For the reference we performed the analyzer C/N
measurement manually in a 1 Hz noise bandwidth, then
corrected to 4 MHz.) One thing observed here is the range
of acceptable input signals. While a typical analyzer mea-
surement requires 25 to 35 dBmV on the carrier being
checked, the WindowLite gave us an on-screen warning
that the input level was too high. Reducing it to around 15
dBmV resulted in a good measurement. (A ComSonics en-
gineer indicated that the WindowLite C/N measurement is
best performed with signals below 16 dBmV).

The final and always last test with SLMs was an impact
test. Several years ago while still at Jones | decided to
simulate a meter being dropped off of a TV set or falling
out of the shelf in the back of a van during all evaluations.
My personal opinion is that any SLM should be able to sur-
vive a 36-inch drop onto a hard surface. In the case of the
WindowlLite, the drop was closer to six feet onto a carpet-
ed concrete floor. Even after this abuse, the WindowLite
still met spec and continued to operate flawlessly. (Manu-

COMMUNICATIONS TECHNOLOGY

Table 3: Carrier measurement accuracy (ref-
erence levels at 20 dBmV)

Carrier Indicated level at
frequency 68° F 0°F 120° F
55.25 19.1 18.8 19.3
151.25 19.5 19.6 19.9
229.25 18.2 194 194
343.25 19.8 19.5 20.3
409.25 19.7 19.6 19.8
481.25 19.6 201 20.2
547.25 20.6 20.7 20.9
595.25 20.0 20.1 21.0
685.25 20.8 20.6 211
745.25 20.6 20.1 19.6

facturers have never appreciated this particular test, espe-
cially if the SLM was damaged on impact. The easiest way
to do this is to slide the meter off the test bench onto a
concrete floor. I've found that most of today’s SLMs have
no problem passing this simple test.)

Comments

The WindowLite easily met its specifications, indicating
that ComSonics has done a good job of squeezing full-size
SLM performance into a hand-held package. The features
available with its microprocessor control are considerable,
and | found myself referring to to the manual's menu map
fairly regularly until | got the hang of the more commonly
used functions. The WindowLite's calibration routine takes
about four seconds from the time you push the “on” button,
which is quite a bit faster than its big brother, the Window.

One thing | noticed that might be a problem in some in-
stances is the meter's maximum measurement capability
of 60 dBmV. Unlike a conventional meter that also has this
upper level limit, the WindowlLite doesn’'t have a meter
movement that will peg once the level actually goes above
60 dBmV. The LCD reading stays at “+60,” and does not
provide any way for the user to know if 60 dBmV is the ac-
tual level, or if it's something greater. An easy, but incon-
venient fix to this is to use an external attenuator, but |
would like to see the “+60" flash or something else when
the level goes above that figure. My only other recommen-
dation is that ComSonics consider somehow providing a
small serial data port for connection to an external PC. It
would be great to be able to control the meter with a PC
(perhaps for some automated testing), or download field
data into the computer or external printer.

All in all, the WindowLite is a rugged and accurate test
instrument that has managed to stay below the $2,000
SLM “ceiling.” For some reason, that price level has been
a barrier of sorts to many operators when it comes to
SLMs, although it's certainly not an issue here. One other
appealing feature is the meter’s international flavor. The
fact that it is available with so many international frequen-
¢y plans already programmed into memory should make it
attractive to overseas.operators as well as domestic oper-
ators. ComSonics has AC chargers available for the export
market, to provide charging operation at voltages other
than 120 VAC. The user-selectable units (dBmV and
dBuV) also enhance its usefulness overseas.

For more information, contact ComSonics at 1350 Port
Republic Road, Harrisonburg, Va. 22801; telephone (800)
336-9681 or (703) 434-5965. CT
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Roy Ehman’s legacy prevails!

By Pam Nobles
Senior Staff Engineer/Technical Training
Jones Intercable

Roy Ehman has been a familiar sight
around Jones Intercable for the last
four years. That has changed because
Roy and his wife Betty are packing up
the necessities (including Roy’s 486
computer) and heading out in their new
luxurious motor home. Roy retired from
Jones and the cable industry on March
31, 1992.

Even if you haven't met Roy person-
ally, you might have hear him speak at
cable conventions or read one of his
many articles on cumulative leakage
index (CLI) or outage reduction. You'll
recall his British accent and his precise,
no-nonsense manner of speaking.

Toppling into CATV

Roy was born in Canada and
schooled in South Africa (thus, the ac-
cent). Although Roy received his B.S.
degree in physics and chemistry, he just
wasn't satisfied and returned to school
in his 30s to study electronics. After 11

years of working for the National Film
Board, Roy sold everything and, without
a job, moved to Calgary, Alberta, Cana-
da, to give his family a better quality of
life. As so many of us have done, Roy
“toppled” into CATV. There was a tech-
nical college in town that had a movie
department where Roy thought he might
work. When he went for his final inter-
view he discovered the person he was
to interview with was unavailable. While
on his way home he stopped at the
cable company, where he had previous-
ly left an application. The reaction he re-
ceived was: “| remember you! Can you
start tomorrow?” As the chief technician,
his first assignment was to build the
cable system. In 1973 Roy became the
operations manager of Community An-
tenna Television Ltd. in South Calgary.
Roy had always wanted to come to
America, but, being a Canadian citizen,
this just was not possible without first
securing a job. In 1978, he received his
opportunity when he was invited to build
the Syracuse, N.Y., system. He also re-
ceived the opportunity to grow in his

knowledge and experience, including
valuable lessons about leakage. After
the build was complete, he was ready to
move on, and looked for new challenges
in Atlanta.

After Atlanta, he tentatively accepted
a job to build the Anchorage, Alaska,
system but ended up going to North
Miami instead, and began his seven-
year stint as director of engineering and
subsequently vice president of engineer-
ing in Kentucky and Virginia with Storer.
Here, his knowledge of frequency off-
sets was refined.

At that time, offsets were based on

* AmpClamp — The crowbar has
been identified by the CableLabs
Outage Control Committee as “one
of the most powerful and spectacu-
lar reducers of outside plant out-
ages." The crowbar device was de-
veloped by Roy and Alpha Tech-
nologies of Bellingham, Wash., for a
system in Virginia that had been
deluged with severe storms in 1986.
(See related article on page 20.)
The results of a test run were spec-
tacular. AmpClamps are now used
nationwide, both in Florida (the
“lightning capital of the United
States”) and other areas where pro-
tection from longitudinal sheath cur-
rents is necessary.

» Leak Manager — The “Leak
Manager” is presently in use in well
over 100 systems and is working
flawlessly. Roy developed this so-
phisticated program in compiled
basic. Data can be input in any
units, making it very user-friendly.
Providing a real time on-screen CLI

Notable projects throughout Roy Ehman’s career

figure of merit and its ability to print
the entire Exhibit B are just a few of
its many attributes. Roy also mar-
kets this program to interested indi-
viduals.

A related program, "Quick
Check” provides just that: a quick
check for CLI. If the figure of merit
is greater than 64, leaks can be
subtracted until the figure of merit
falls within specifications. This way,
repairs can be identified and priori-
tized.

* Qutage reduction — Roy's early
perception and perseverance have
really made him a pioneer in regard
to work with outage reduction and
customer service. Articles written
over the last 17 years are still perti-
nent today. Roy also was a very ac-
tive group leader in the CableLabs
Outage Control Committee.

* Roy's career at Jones Interca-
ble — Probably one of the most
valuable contributions Roy has
made to Jones Intercable is his

“Cable Manager” program. This pro-
gram tracks CLI| dates and outputs
reports on demand indicated by an-
niversary dates within 45 days. It
monitors every aeronautical offset
frequency within Jones two times a
year as well as monitors every li-
cense we own and outputs re-
minders. It's also flexible enough to
store specific reports. Additional ele-
ments include “City Manager” (out-
puts coordinates of any populated
place in the United States) "Satellite
Manager” (outputs an entire arc of
satellites in one sweep) and “TV
Manager” (outputs TV stations and
all parameters including predicted
field strength within x miles). One
program that was especially helpful
within Jones — specifically, for Su-
peraudio — was “FM Manager.”
This program indicates the relative
field strength of the strongest FM
signal on each channel in the form
of a bar graph. This makes it very
simple to optimize the FM signals.
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whether the Federal Aviation Adminis-
tration was using certain frequencies
within a specified distance. At best,
knowing the proper frequency was a
stab in the dark. It was not unusual for
systems to have channels shut down.
Roy wrote the program to manage these
offsets, which not only found the correct
frequency but also wrote the necessary
application. Roy’s work with data bases
was launched. We at Jones Intercable
are very familiar with Roy’s data bases
and appreciate the way he is able to
keep us “in line.”

Roy had acquired his interest in com-
puters many years previous while at-
tending a home show. Although he
didn't start using computers right away,
the bug bit him and never let go.

During his 21-year cable career, Roy
also became known as an accomplished
writer. It began with an article on
grounding and bonding for TVC. This re-
search propelled him into the exploration
of “AmpClamps.” He also is recognized
for his work with outage reduction, cus-
tomer service and CLI. He advocates
“The Roy Ehman 'FF’ program of leak-
age control™: Find 'em and Fix 'em. He
also supports making friends with the
ham radio operators and TV trades.
He's an avid ham himself, as his vehi-
cle’s licence plate will attest to.

Roy has worn the customer’s hat for
a long time. Back in 1980 Roy was quot-
ed as saying, “Anyone can deliver pic-
tures — when are we going to provide
good customer service?” Recent studies
have verified that the quality of cable
pictures, although very, very important
to us techy-types, is number two in the
customer’s eyes. The number one com-
plaint is outages. Roy’s work in this area
has been outstanding.

Roy’s future

Roy and Betty are looking forward to
getting a close-up look at the United
States and Canada. After that, he's
planning on taking the time to tackle
software programs he hasn’t yet had
the opportunity to poke about with. He’s
been letting the hams know of his plans
so he can stay connected. Of course,
there are miles of lakes that might con-
tain a few good fish just waiting to be
caught.

In addition, Roy will be leaving his
name on the Society of Cable Television
Engineers speaker’s list for leakage,
lightning and outage control consulta-
tion. Although Roy will remain closely
linked with Jones Intercable, his pres-
ence will truly be missed by many. CT

“Window" is a registered trademark and
“WindowLite" is a trademark of ComSonics, Inc

At last
a full-function

hand-held
signal level meter.

This is the one you've been waiting
for. Only new WindowLite™ gives
you full spectrum awareness,
advanced technology, ease of use
and reliability... in an affordable
hand-held field diagnostic device.

Lite in weight. Heavy on
performance.

WindowLite lets you examine your
system at any level of detail. Its high-
resolution LCD shows bar graphs of
amplitude and digital display of hum
and carrier-to-noise.

A whole new Lite.

Because it's a full spectrum display, Call, write or fax us today for more

you can see all channels in the range  information. It's time to see your
of 5 to 860 MHz at once without the  system in a whole new light.

need for band selectors. Or use the WindowLite.

numeric keypad to directly access a

single channel. You can even preset

WindowLite to go right to favorite OOMSONIOS; INC.

channels upon power-up.
WindowLite is auto-scaling and
auto-ranging, eliminating the need
for user-selected attenuator pads.
And it includes an internal noise
source for precise calibration.
Another WindowlLite exclusive.

An Employee Owned Corporation

1350 Port Republic Road
Harrisonburg, Virginia 22801
Telephone 800-336-9681
or 703-434-5905
Telefax 703-434-9847
In Canada contact
Incospec Inc.
3150, Delaunay
Laval, Quebec H7L 927
Telephone 514-686-0033
Telefax 514-688-7709

Contact ComSonics for information on
European and Middle Eastern distributors.

Lite on your budget.

Best of all, WindowLite costs less
than larger, bulkier units that don't
offer nearly as much. It's ruggedly
constructed for use in the field. And
we back it with our two-year parts
and labor warranty.

Reader Service Number 49
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CALENDAR [T TR e T

April

16: SCTE Satellite Tele-
Seminar Program, EBS and
the Cable Industry produced
by the FCC. To air from 2-3
p.m. ET on Transponder 6 of
Galaxy 1.

17: SCTE Mid-South Chap-
ter, installer exams to be ad-
ministered, Wilson Inn, Mem-
phis, Tenn. Contact Mark
Gardner, (601) 393-3366.

17: SCTE San Diego Chap-
ter, installer exams to be ad-
ministered, Daniels Cablevi-
sion, Carlsbad, Calif. Contact
Kathleen Horst, (714) 643-
9370.

17: SCTE Wheat State
Chapter, BCT/E exams to be
administered in all cate-
gories, Multimedia Cablevi-
sion offices, Wichita, Kan.
Contact Mark Wilson, (316)
262-4270.

17: NCTI seminar, highway
safety, Columbus, Ohio. Con-
tact (303) 761-8554.

20-24: ONI Fiberworks '92

seminar, ONI Training and
Product Deveiopment Cen-
ter, Englewood, Colo. Con-
tact Rand Reynard, (800)
FIBER ME.

21: SCTE Badger State
Chapter seminar, fiber op-
tics, Hoiiday Inn, Stevens
Point, Wisc. Contact Gary
Wesa, (414) 496-2040.

21: SCTE Southeast Texas
Chapter, BCT/E exams to be
administered in Categories |
and lll at the technician level.
Contact Rosa Rosas, (409)
646-5227.

22: SCTE Big Country
Chapter, installer exams to
be administered, San Angelo,
Texas. Contact Mark Gard-
ner, (601) 393-3366.

22: SCTE Greater Chicago
Chapter, BCT/E exams to be
administered, Willowbrook,
lll. Contact Bill Whicher, (708)
362-6110.

22: SCTE North Country
Chapter, Sheraton Midway
Hotel, St. Paui, Minn. Contact

Planning ahead

{ May 3-6: NCTA National
| Show, Dallas. Contact
(202) 775-3550.

June 14-17: SCTE Cable-
Tec Expo, San Antonio,
Texas. Contact (215) 363-
6888.

Sept. 8-10: Eastern Cable
Show, Atlanta. Contact
(404) 252-2454,

Oct. 13-14: Atlantic Cable
Show, Atiantic City, N.J.
Contact (609) 848-1000.
Dec. 2-4: Western Cable
Show, Anaheim, Calif.

Contact (415) 428-2225.

Bill Davis, (612) 646-8755.
22: SCTE San Diego Chap-
ter seminar, digital compres-
sion and PCN technology.
Contact Kathleen Horst,
(213) 831-4157.

22-24: SCTE Technology for
Technicians Il seminar, inten-
sive three-day seminar de-
signed for maintenance

techs, chief techs and system
engineers, Hampton inn, Wil-
low Grove, Pa. Contact (215)
363-6888.

25: SCTE Cactus Chapter
seminar, headend and pay
TV concepts. Contact Harold
Mackey, (602) 358-5860, ext.
135 or Chris Radicke, (602)
948-4484.

28: SCTE Central Indiana
Chapter, BCT/E exams to be
administered in ali cate-
gories. Contact Joe Shanks,
(317) 646-9102.

28: SCTE Chattahoocheee
Chapter, BCT/E exams to be
administered in alil cate-
gories, GCTV offices, Clark-
ston, Ga. Contact Hugh Mc-
Carley, (404) 843-5517.

30: SCTE New Jersey
Chapter seminar, quality
control, plant grounding and
outage control and BCT/E
exams to be administered in
all categories, Holiday Inn,
Wayne, N.J. Contact Jim
Miller, (201) 446-3612.

INTRODUCING
THE MOST

BREAKTHROUGH
IN TECHNICAL
TRAINING.

REVOLUTIONARY

technica

injuries. And increased productivity.

Looking for an effective, cost-efficient way to get

and keep your staff up to speed? Interactive video
rtroining can help. It could mean fewer

truck rolls from installer error. Fewer job-related

e el
——
=

-
™

MiND EXTENSION
INSTITUTE™%

CALL 1-800-833-DISC
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use too.

The PSA-65A covers
frequencies thru 1000 |©
MHz in one sweep with |
asensitivity greaterthan |,
-95 dBm at narrow
spans. The PSA-65A is
ideally suited for 2-way
radio, cellular, cable,

.2-1000 MHz In One Sweep!

AVCOM's New PSA-65A
Portable Spectrum Analyzer

The newest in the line of rugged spectrum analyzers from
AVCOM offers amazing performance for only $2855.

AVCOM'S new PSA-65A is the first low cost general pur-
pose portable spectrum analyzer that's loaded with features.
It's small, accurate, battery operated, has a wide frequency
coverage - amust for every technician’s bench. Great for field

LAN, surveillance, educational, production and R&D work.
Options include frequency extenders to enable the PSA-65A
to be used at SATCOM and higher frequencies, audio demod
formonitoring, log periodic antennas, 10 KHz filter for .2 MHz/
DIV range, carrying case (AVSAC), and more.

For more information, write, FAX or phone.

BRINGING HIGH
A MTECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236; 804-794-2500
FAX: 804-794-8284, TLX: 701-545
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The following is a listing of videotapes
currently available by mail order
through the Society of Cable Television
Engineers. The prices listed are for
SCTE members only. Non-members
must add 20 percent when ordering.

& Basic Electronic Fundamentals in
the Analysis of Cable System Power-
ing — National Cable Television Insti-
tute’s Ray Rendoff discusses the fun-
damental characteristics of AC and DC
voltage, AC standby power supplies,
coaxial cable and various amplifier
configurations that establish overall
system powering requirements. Mathe-
matical calculations using Ohm’s law
are performed on a sample system
powering configuration. Typical power-
ing problems and corresponding trou-
bleshooting techniques conclude this
technician level program on system
powering analysis. (1 hr.) Order #T-
1030, $45.

& One-on-One with the FCC — For-
mer Federal Communications Com-
mission engineer Cliff Paul and the
FCC's Syd Bradfield discuss how to
deal with current regulatory changes
and answer questions from the audi-
ence concerning their own systems
compliance in this workshop from
Cable-Tec Expo '86. (1 hr.) Order #T-
1031, $45.

& Category IV Review Course: Distri-
bution Systems — Bill Grant, Category
IV curriculum committee member, pre-
sents a five-hour review course on the
basics of distribution systems in prepa-
ration for technician level certification
exams. (5 hrs.) Order #T-1033, $130.
B-IV

& Category Il Review Course: Video
and Audio Signals and Systems —
Category |l Curriculum Committee
Chairman Paul Beeman presents an
in-depth look into this BCT/E category.
Information concerning both technician
and engineering level certification
exams is presented in this tape. (4
hrs.) Order #T-1034, $95. B-I

& Engineering and Technical Manage-
ment Development Seminar — This
seminar, sponsored by national SCTE
and its Chattahoochee Chapter, fea-
tures a university professor and several
industry personnel and management
specialists in a series of discussions on
how to improve your effectiveness as a
manager. (5 hrs.) Order #T-1035, $145.

& Ku-Band Technology and TVRO
Calculations — Viacom International
Senior Vice President of Engineering
Paul Heimbach discusses the technical
characteristics of this new satellite
technology and the proper prepara-
tions for being able to receive Ku-band
transmissions in this workshop from
Cable-Tec Expo '87. (1 hr.) Order #T-
1036, $45.

& Interference Elimination with Anten-
nas and Antenna Arrays — Biro Engi-
neering’s Steven Biro conducts a work-
shop from Cable-Tec Expo '87 on an-
tenna array and phasing techniques for
use in interference elimination at head-
end sites. (1 hr.), Order #T-1037, $45.
& Performing Measurements on Basic
Test Equipment — Wavetek's Terry
Bush reviews operation of cable sys-
tem test equipment and proper mea-
surement techniques in this workshop
from Cable-Tec Expo '87. (1 hr.) Order
#T-1038, $45.

Note: The appearance of the symbol
B- indicates a videotape relating to a
certain category (noted by a Roman
numerals I-VIl) of the BCT/E Certifi-
cation Program. These tapes have
been discounted to aid candidates for
certification in their studies. All video-
tapes are in color and available in the
1/2-inch VHS format only. Videotapes
are available in stock and will be de-
livered approximately three weeks

after receipt of order with full pay-
ment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges within
the continental U.S. only. Orders to
Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to Eu-
rope, Africa, Asia or South America:
SCTE will invoice the recipient for addi-
tional air or surface shipping charges
(please specify). “Rush” orders: A $15
surcharge will be collected on all such
orders. The surcharge and air shipping
cost can be charged to a Visa or Mas-
terCard.

To order: All orders must be prepaid.
Shipping and handling costs are includ-
ed in the continental U.S. All prices are
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE
member prices, a valid SCTE identifica-
tion number is required, or a complete
membership application with dues pay-
ment must accompany your order. Or-
ders without full and proper payment
will be returned. Send orders to: SCTE,
669 Exton Commons, Exton, Pa.19341
or fax with credit card information to
(215) 363-5898.

A complete listing of SCTE publications
and videotapes is included in the March
issue of the Society newsletter “Interval.”
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SCTE

By Wendell Woody
President, Society of Cable Television Engineers

he Society of Cable Television Engi-

neers Engineering Subcommittee on
Interface Practices voted the final ap-
proval on all the revisions to establish the
specifications for an SCTE standard on
the female port of the F-connector inter-
face. This achievement was accom-
plished recently at the subcommittee’s
Texas Cable Show meeting in San Anto-
nio, Texas, on Feb. 25. The first meeting
of this subcommittee was on June 15,
1988, at the Cable-Tec Expo in San
Francisco.

Over a year ago, an F-connector
specification was released by this sub-
committee, but it was followed with new
revisions for consideration. Consequent-
ly this standard took 3-1/2 years to bring
to final fruition, which reflects many,
many hours of tedious work, discussion,
debates, research, compromises and re-
visions. Simultaneously, this subcommit-
tee also has been working on specifica-
tions for drop cables as well as alu-
minum-sheathed coaxial cables. The
work on the male port of the F interface
will now be initiated.

The Interface Practices Subcommit-
tee has more members than any other
subcommittee of the Society. A small
core of the charter pioneering members
of this subcommittee remains the most
active and dedicated yet today. It is
these individuals’ exemplary work and
devotion that has brought about this
SCTE history-making achievement. In
addition to Tom Elliot, they are: George
Bollinger, George Campbell, Bill Down,
David Franklin, Joe Lemaire, Jack
Radzik, Andy Szegda, Fred Wilkenloh,
Steve Willardson and Ken Williams.
They are to be commended! | regret that
everyone who has made a contribution
to the subcommittee’s work cannot also
be acknowledged in this column.

CENELEC

The F-connector specifications stan-
dard established by the U.S. SCTE Inter-
face Practices Subcommittee have been
accepted by CENELEC for consideration
of approval as an alternative connector
for the IEC-169-2 connector, which is
used by most European countries. (IEC
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' making history

is the abbreviation for International Elec-
trotechnical Commission.) This history-
making accomplishment is being
achieved through the SCTE International
Council, which is very fortunate to have
three of the U.K. SCTE National Execu-
tive Committee members also participat-
ing as voting members on the CENELEC
Technical Committee. This particular
CENELEC committee is CLC/TC-109,
“Cabled Distribution Systems for Televi-
sion and Sound Signals.”

CENELEC is the abbreviation for the
European Committee for Electrotechni-
cal Standardization. It is a non-profit
technical organization set up under Bel-
gian law and is composed of the Nation-
al Electrotechnicat Committees of 18
countries in Western Europe, which (ex-
cept for Iceland and Luxembourg) also
are members of the IEC. The American
Institute of Standards is only a non-vot-
ing monitoring participant in CENELEC.
Consequently, the U.S. SCTE and the
International SCTE Council best serve
the interest of U.S. cable operators and
cable equipment suppliers in the Euro-
pean market. This provides growth and
opportunities throughout our Society —
even for our grass roots membership!

Subcommitte meetings

There will be four of the engineering
subcommittee meetings held at the
Cable-Tec Expo in San Antonio: Inter-
face Practices, In-Home Cabling (wiring),
Emergency Broadcast System (EBS),
and Cumulative Leakage Index (CLI).
They are scheduled on Wednesday,
June 17, between 7:30 a.m. and noon.
You can attend portions of all four or two
of them in their entirety.

Election procedures

The ballots for the recent national
SCTE election have been received and
are being processed by the accounting
firm contracted to tally the results. Those
results will be communicated to the
membership no later than April 15. By
the way, word has it that member
“turnout” was very active. Thank you for
voting!

Newly elected directors will take office
at the board meeting immediately prior to
the annual general membership meeting.
This will be Saturday, June 13, at the
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Cable-Tec Expo in San Antonio. Election
of the 1992/93 national board officers
shall be the first order of business at that
board meeting. The new officers’ terms
shall commence immediately at the con-
clusion of that meeting.

Texas Cable-Tec Games

The SCTE Cable-Tec Games were
conducted again this year at the Texas
Cable Show. The teams were most tal-
ented and skillful and this generated very
enthusiastic competition for the gold, sil-
ver and bronze Olympic-style medals.

The best overall winning team was
from the Southeast Texas Chapter, which
edged out the Ark-La-Tex Chapter by 12
points out of 1,600. The winning team
members were: Hughston Anderson, Bill
Bartley, Harold Null and Tom Rowan.

Making SCTE history is Robert
Hagan of the Ark-La-Tex Chapter who
now holds the world record for earning
the most Cable-Tec Games medals with
a total of seven. He earned two medals
at the national games in Reno, Nev., and
two medals each at both this and last
year's Texas games. In addition, he took
the best individual record medal at this
Texas Show. He is rivaled only by Al
Wilke of the Heart-of-America Chapter
who earned five medals at the Cable-
Tec Games conducted last fall at the
Mid-America Cable Show in Kansas
City, Mo. Cowboy Hagan vs. Big Al
Wilke might be Don King's best pay-per-
view match this year when these two
square off at the Alamo Cable-Tec
Games at this year's expo.

Meeting the members

The Palmetto Chapter with Jim Dob-
bins as president organized the technical
sessions for the winter meeting of the
South Carolina Cable Television Associ-
ation in Columbia. At this chapter meet-
ing the Palmetto group also elected new
chapter officers. This meeting was pre-
ceded with a chapter board meeting with
the following in attendance: Jim Dobbins,
Harold Williams, Eddie Swing, Melanie
Burbank, Powell Bedgood, Ken
Creswell, Tommy Belk, Steve Kuk and
Butch Roberson. | also had an opportu-
nity to address the management session
and review the merits for all general
managers and operations managers to
authorize and encourage their technical
people to attend local Palmetto Chapter
meetings. CT
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