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SENCORE

Don't Start Making Your
FCC Video Tests, Yet!

) . on’t commit more of your
£ budget to FCC video tests
than you have to! Sencore is

bringing you new answers to your
video performance testing needs
that will save you money, save
your testing time, and improve the
performance of your system.
Coming soon, you’ll have the

versatility you need for complete
headend baseband video testing!

You’ll get:

*

One button automated measurements:
Differential Gain and Phase
Chroma to Luma Delay
On-channel Frequency Response
Percent Modulation
Direct digital readout of all measurements -
no calculations or interpretations — from the only
digitally automated full function Waveform
Monitor/Vectorscope.
VITS mode generator, allowing testing on active
channels without service interruption.
Exclusive simultaneous generation of two test
signals to allow complete testing with one setup
and test procedure.
Easy and accurate FCC required tests with

minimum training and capital expense.

CABLE

To learn more about this exciting
revolution in cable video signal

analyzing, call Jack at
1-800-SENCORE, ext 363.

Reader Service Number 2
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Signs of True Leadership

INNOVATION

True leaders of any high-tech industry
are those who dare to take new paths in
search of improved technologies. The
accepted ways may be adequate to the
job, acceptable in the marketplace.
Complacency rules the day. But a true
leader will take the risk of developing
maverick thinking into revolutionary
advances. And the conventional suddenly
gives way to a new tradition of innovative
progress. That's how the Trilogy tradition
began, and continues to this day in the
coaxial cable field.

Theorists had long recognized that
plain air would make the

Call or write for free samples and brochure: Trilogy Communications, Inc.,
2910 Highway 80 East, Pearl, Mississippi 39208. 800/874-5649 601/932-4461

perfect dielectric for coaxial cable. While
it seemed obvious enough, it was not
considered to be an easily achieved
objective. After extensive R&D by
Trilogy’s technical staff, however, the
vision of the dreamers became a
triumphant reality utilizing just the right
combination of materials and construction
to forge a unique MC? coaxial cable.

Trilogy Communications, Inc., was
founded on an unwavering belief in the
superiority of MC> Look to Trilogy for a
continuing tradition of innovative
excellence.

Trilogy 1y

COMMUNICATIONS INC.
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CONTENTS @ JULY 1994

Departments

Editor's Letter 6
Letters to the Editor 10

News 14
supercomm, National
Show, more.

SCTE News 24

CableLabs’ Report 74

Electronic data inter-
change is discussed by
Cablelabs’ Robert Wells.

Back to Basics 77
Fiber maintenance is con-
sidered by Siecor's
Michael Ott and Doug
Coleman and ANTEC's
Randy Reynard and
Frank Eichenlaub.

Ad Index 89
Business/Classifieds 90
Bookshelf 96
calendar 98
Ask a Fiber Expert 101

Corning’'s Doug Wolfe
tackles a guestion on
system reliability.

President’s Message 102
SCTE President Bill Riker
brings us up to date on
Society happenings.

Cover
Art by Brad Hamiiton.

Features

Analog/digital basics 26
James Farmer of ESP
supplies a primer.

Regional interconnects 32
Digital solutions for these
types of systems are pro-
vided by ANTEC's Kathryn
Lynch and Keith Kreager.

« Availability/reliability 42
: These factors become
more important as cable
Back to Basics 77 moves toward new ser-
vices says Rogers' Nick

Geri Saye

Hamilton-Piercy and

..................... Robb Balsdon.

System reliability 438
How to maintain system
reliability/integrity. By
C-COR's Colin Horton.

Ubiquinetwork, Part3 52
West Coast
Correspondent George
Lawton continues his
series on building the
information superhigh-

s way.
5 video testing, Part2 54
""""""""""" 3 Sencore’s Jack Webb adds
@ another installment in his
Analog/digital basics 26 Ubiquinetwork, Part3 52 FCC-required testing
series.
NCTA wrap-up 61

New products covered
in the "CT Daily" at this
2 year's National Show.

Regional interconnects 32

© 1994 by Phillips Business Information Inc., a subsidiary of Phillips Publishing International Inc. All rights reserved. Contents may not be reproduced without permission. Communications Technology™ (ISSN 0884-
2272) is published monthly by Phillips Business Information Inc., 1201 Seven Locks Road, Suite 300, Rockville, MD 20850. Editorial and sales offices jocated ut 1900 Grant St., Suite 720, Denver, CO 80203, (333)
839-1565. July 1994, Volume 11, Number 5. Second ciass postage paid at Rockville, MD, and additional mailing offices. POSTMASTER Send address changes to Communications Technology, Phillips Business
Information Inc., 1201 Seven Locks Road, Suite 300, Rackville, MD 20u5C. Printed in U.S.A.

It's unanimous!

Test after test confirms that no other method of attaching drop cable
comes close to the RB-2 Clip Gun System.

Operator error is eliminated (not most of the time — all of the time).
Clip induced return loss is insignificant. Signal quality is never compromised.

For installations that allow your drop cable to do what you expect it to do,
call 800-257-2448.

Products creatively designed for the cable industry
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They’re here! Regal wide body taps from ANTEC — developers of

the first 1 GHz tap and line passive products for the cable industry.

Regal 1 GHz two-way and four-way wide body taps meet the needs

of your growing network by affording you flexibility in system design

Our Cable Integrated Services Network (CISN)
and construction. These wide body taps allow you to upgrade any is @ "blueprint” for building a broadband network
that accommodates interactive services in @ 1 GHz
spectrum. The Regal family of products by ANTEC
supports this vision.

existing plant to 1GHz without extension connectors.

Regal wide body taps offer:

® 1GHz bandwidth to accommodate emerging technologies
such as Near Video On Demand, HDTV, and Digital Audio.

® Premium components for superior RF performance and »
dependability - the trademark of Regal products.

® Most extensive selection of main line distribution passives ‘____—:-‘-"‘""

in the cable industry — including narrow and wide body taps

as well as traditional and surge protected line passives.

Contact your local ANTEC representative and meet the new additions
to our Regal product family. REGA[ /I

Call 1-800 TO ANTEC. by ANTEC

Reader Service Number 5
© 1994 ANTEC
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THE FCC
IS NOT THE
ONLY GROUP
REDUCING YOUR
PROFITS...

1
THE BEAST STOPS
THIEVES -

YOUR MDU
"CUSTOMERS” ARE
STEALING MILLIONS
FROM YOU.
THIS 1S MONEY YOU
CAN NO LONGER
AFFORD TO LOSE.
CALL THE INDUSTRY
LEADER IN
HIGH SECURITY
ENCLOSURES
AND LET US SHOW
YOU HOW TO STOP
MDU THEFT
AND IMPROVE YOUR
BOTTOM LINE!
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Cable Security

6

801 FOX TRAIL
OPELIKA, ALABAMA 36803
1-800-205-288-1507
205-742-0055
FAX 205-742-0058
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EDITOR’S LETTER

More on wages

M y March editorial (“Editor's Let-
ter,” March 1994 Communica-
tions Technology) generated more re-
sponse and reaction than just about
anything that has ever been printed in
the pages of CT. The magazine re-
ceived letters, | received letters and
phone calls at my office at Coaxial in-
ternational, and comments were
passed along in person in some cases,
and via colleagues in other cases.
Check out page 10 for a sampling of
some of the written comments.

Opinions were split down the mid-
dle: those who have to defend cable’s
low wages generally thought | should
be tarred and feathered, and those
who receive the low wages think man-
agement should be tarred and feath-
ered.

| received a phone call from one
technical manager who stated that his
company had just spent a very large
sum of money to beat a union, and he
was concerned that my editorial would
stir up trouble again. | listened to his
comments, and politely thanked him
for sharing his opinion. | wondered
after the phone call ended why his and
other companies like his are willing to
spend big bucks to keep a union out,
yet they won’t spend that same money
on higher wages. (Don’t get me wrong.
I'm about as anti-union as they come.
I've yet to see a decent example in
ours and similar industries where
unions do much good.)

The most unusual reaction was from
a technical manager who is contem-
plating no longer allowing CT to be
available to his employees. | think he
forgot that CT can be delivered to read-
ers’ homes.

An ironic complaint that comes up
time and time again is that it's hard to
find qualified people to work in today’s
advanced cable systems. Uh, right.
What kind of talent can be attracted for
a S5 to S6 per hour starting wage? My
teenage kids make that kind of money

COMMUNICATIONS TECHNOLOGY

at Taco Bell. If cable did pay the entry
level wages | suggested, we would
have a much better chance of recruit-
ing the caliber of person that doesn’t
seem to exist.

| suspect we could raise our stan-
dards quite a bit, and find new hires
who have a good technical back-
ground, perhaps graduates from local
two-year electronics colleges. Getting
away from hiring just about anyone
who walks in off the street might actu-
ally help to reduce the total staffing re-
quirements in a typical system, not to
mention costly employee turnover.

After all, where do the biggest per-
centage of our service calls occur?
Right! The subscriber drop. And a big
chunk of those are craft problems.
What if we could eliminate most of
those craft-related service calls be-
cause of better paid, better qualified,
better trained installers? Is there a pos-
sibility that we might need a couple
less service techs who now spend their
days replacing F-connectors?

Ronald J. Hranac
Senior Technical Editor
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Information Superhighways
demand highly reliable powering networks.
Power Guard is a world leader in supplying
simple solutions to complex powering issues.

Call today to discuss your powering
requirements.
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LETTERS

Feedback on

installer wages

The following letters were written in re-
sponse to Senior Technical Editor Ron

Hranac'’s “Editor’s Letter” in the March 1994
issue of “Communications Technology.”

| want to let you know how much the tech-
nical information that you provide in Com-

munications Technology is appreciated. |
especially want to congratulate you on
your article “Decent installer wages.” Your
thoughts on the matter are well spoken!

| work for one of the top three MSOs
and when your article was received by my
co-workers and myself it just confirmed in
our minds what we all have known for
many years when it comes to low wages.

What really bothers me is the attitude

é%’i?ﬂ
PULLING FURTHER AHEAD OF THE COMPETITION!
2 MORE INNOVATIONS
TO OUR MULTI-DUCT
Introducing our SYSTEM!

1 __J
— m .

New innerduct*
with a burn
resistance 55
times greater
than the other
standard
polyethylene
products.

This kind of burn
resistance will allow
g 1) greater dlstonces
etween pull points
?eh‘lng your jobs on
ine easier, faster and
more economically
than conventional
inner duct installations.

Some of the other
innovations in our
system:

w Self Tllgnlng inner
coupling

I. Slip and stop couplings*

g™ Full line of termination kits

o BT bonds Y

I ® Field bendable flex
segments

g™ Mid run Lubrication fittings U

I® Occupied duct repair kit

Il Erldge crosdjrég conduit, =
angers and design
assistance

FREE Catalog
Please call 1-800-345-8774

for more information about our OPTI-COM™ and
OMNI™'s other outside plant construction products.

OMNI™ 259 Plauche Street
Hosr?bl':on, Lovisiana 70123-0802

New
RedlLock™
sealing and
lockmg
system*
holds up to
Pressures...

Exceeding
125psi!

RECIXeIa 4

Whether you are
using water or

air pressure in your
cable placement,
RedLock™ will

hold up to the
pressure.

* PATENTED AND/OR
PATENTS PENDING
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among top level management: “Take it or
leave it.” Either work for what we give you
or leave.

| speak for a large group of technicians
that say thanks for bringing up a subject
that is conveniently swept under the carpet
every year at raise time. Many of us take
pride in what we do, but it can’t continue as
itis. Something needs to be done.

Any further comments or articles on this
subject are certainly welcome. Keep up
the good work. — From Ohio

| am glad that someone other than myself
has the same concems about wages for
technicians in the cable TV industry. |
agree with you wholeheartedly. If we want
to keep good technicians in the cable in-
dustry, they have to be compensated ap-
propriately. The technicians should be
able to support a family with cable TV as
their career but many can't.

| teach at a technical college in Min-
nesota in the cable TV technology depart-
ment. For years we have seen our stu-
dents take jobs with wages in the $6-$7
per hour range. The students that gradu-
ate from our program have spent two
years leaming the ins and outs of the cable
industry. Many receive financial aid to go
to school or have to take out a loan. A job
that pays $6-$7 per hour is hard to live on,
even in rural Minnesota.

| graduated from the cable TV program
here 17 years ago and started at a wage of
$5 per hour. It's sad to see that the starting
wage has not increased much over 17
years.

With the information superhighway fast
approaching, the cable industry needs
skilled and trained technicians if we are to
survive. They must be and deserve to be
paid a good wage. — From Minnesota

Thank you for writing the “Editor’s Letter” in
the March edition of CT.

| work for a major MSO in the Midwest.
Our installers start in the $6-$7 per hour
range but have incentive pay for retrieving
converters and/or picking up payments
from nonpayment accounts. This incentive
bonus can add up to $200 or more a week,
which helps a lot. Our customer service
representatives also have a bonus for sell-
ing premium channels, which puts them in
the same pay scale as our installers.

Here's what's strange to me. All of our
guys in design are making less than $10
per hour. 'm making $10 an hour after
three years. | have four Society of Cable
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Multiple Strengths, Single System..._g'-"'*“'d

monitoring transponders, chances are
we can incorporate what you already
own into one effective, comprehensive
system.

The Payback...LANguard's ampli-
fier, power supply and special end-of-
line monitors take critical signal mea-
surements of every important param-
eter throughout your system. Our
powerful software interprets and
displays this information in a clear,
easy-to-use form... presenting either a
global view of your system, or just a
small portion of interest.

In doing so,LANguard can save you
money... with fewer outages, reduced
labor costs associated with service
calls, better subscriber retention,
lower maintenance costs, plus
the all-important improved
customer perception and satisfac-
tion from enhanced service and a
clear picture.

LANguard also makes compliance to
FCC regulations more manageable.

Expanding Horizons... AM's
strength is our proven ability to respond
to CATV market needs with dependable
status monitoring systems. We can
tailor an efficient monitoring solution
regardless of your system's amplifiers,
power supplies or even its architecture.

Status Monitoring That

Works!...We have perfected the art
of gathering vital data for CATV systems
using virtually any brand of active
equipment - even mixed systems...

running on COAX and FIBER. Plus, if
you have already invested in other

Reader Service Number 20

Invest In Status Monitoring
That Won't Ever Become
Obsolete...with hundreds of
LANguard status monitoring systems
installed throughout the world, we
encourage you to ask our customers how
completely dependable our monitoring
solutions are, regardless of the situation
or system design.

For today's CATV systems, and for the
systems of tomorrow...the watchword is
LANguard. Call 1 (800) 248-9004 for
ultimate, single-system status monitoring.

COMMUNICATIONS

We're Keeping Watch!

1900 AM Drive « P.O. Box 9004
Quakertown, PA 18951-9004

Tel: (215) 536-1354  Fax: (215) 536-1475
1 (800) 248-9004




Television Engineers Broadband Com-
munications Technician ribbons. | passed
chief tech/engineer training at a national
MSO training center and | have an asso-
ciate’s degree in electronics. Our service
techs start out in the range of $7.50 per
hour, which makes us lower paid than
the installers! Job postings go up in the
office for services tech spots and no in-
stallers go for it. We have hired the last
five service techs off the street, not from
inside the company.

| agree with you that in order for us to
attract quality people to cable, we need

to pay our employees enough to afford a
house and a car and clothes for our kids.
When we tell management that we think
we should be paid more ... well, you
know the response. We get something to
the effect of “Go find another job,” which
is what most guys do. This is my career
and I'm sticking with it. I'm not staying in
the field though. I'm going to school so |
can get inside where the money is.

| can’t tell you how nice it was to hear
someone that has some clout in the in-
dustry speak out on this subject. — From
Missouri

FILTERS

DELIVERED QUICK

filters.

® The most highly selective
bandpass filters.

® Notch filters which do not
interrupt adjacent channels.

® Pay-TV traps shipped
overnight.

® The broadest selection of
terrestrial interference
filters to improve C-band
reception.

® Custom filters designed to
your specifications.

ASK FOR OUR CATALOGS:

C/91 for CATV filters.

Fastrap/90 for pay-TV traps.
Supernotcher/90 for notch filters.
MTV/91 for terrestrial interference

M

MICROWAVE FILTER COMPANY

6743 KINNE STREET

EAST SYRACUSE, NY 13057
800-448-1666 » 315-437-3953
FAX: 315-463-1467
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You are to be commended for speaking
out about the deplorable wages paid for
entry level jobs in the CATV industry. Un-
fortunately, the perpetrators of those
“crimes,” have no thought or concern for
anyone or anything except two bottom
lines — their own and the fiscal. There-
fore, they will not recognize what is going
on by themselves. They wreak havoc
upon the “human resources,” whose wel-
fare should be their prime concern.
There are those in CATV management
who should return to the attitude that built
the industry. It recognized that the ac-
ceptance of our product is entwined with
the job satisfaction of the personnel who
deal with the public and produce and pro-
vide that product.

Strong and convincing arguments can
be made for keeping costs down. To re-
ally keep them down and at the same
time increase revenue requires concermn
for much more than the miserly wages
paid to customer service and technical
personnel. Success is bred from and
thrives on teamwork — not fear and co-
ercion.

Today, when greed and personal grat-
ification drive so many in authority, em-
ployees live in fear of losing what little in-
come they have. Therefore, by keeping
silent, they create the illusion of being
satisfied. Many have seen loyal hard-
working co-workers abruptly terminated
to reduce costs, only to be replaced by a
neophyte willing to work for lower wages.
Training, which would increase a work-
er's value — and earning power — is fre-
quently denied.

There is much that can be improved in
the technical and customer service fields.
Unfortunately, too many in power look
outward to find blame for the problems
they deal with, not inward where much of
the trouble began. For the sake of the in-
dustry that for the best part of 38 years
has been good to me, | hope that those
who can build as well as manage will be
granted the chance to encourage qualified
people. Doing so will solidify the industry
into a major telecommunications service
provider.

Meanwhile, please continue using the
forum of the printed page to speak out
as frequently as you can. When the right
people get the message, we shall be-
come serious players in the telecommu-
nications world of tomorrow. — From
Missouri
| wonder if Mr. Hranac would pay his in-
stallers $12 an hour if he knew he could
hire equivalent people for $7 an hour if

(Continued on page 100)



Intfroducing Homeworx Video™
A system so flexible that you can
actually increase network capacity
via plug-in modules, without
modifying your outside cable plant.
If Hybrid Fiber/Coax is your
future, add enhanced telephony
services to your network with ALS’
I1SX series apfical station - the
telecommunications industry’s first
integrated video/telephony
distribution node. The ISX, in
conjunction with ADC’s
Homeworx Access Platform

moduies, offers more than
simple telephony, it provides
“demandwidth,” a feature which
allows you to offer each customer
the amount of bandwidth they
desire.

What's more, our position as the
eighth largest telecommunications
manufacturer in the U.S. assures
that your network will conform to
all telephony network standards
and operations support interfaces
inctuding TCP/IP, TL1 and SNMP
And as added insurance, all

g o™
ﬁ L b AMERICAN LIGHTWAVE SYSTEMS, INC.

THE FUTURE IS REAL

v

The Homeworx family for linear
broadband AM fiber optic transport

Homeworx equipment is designed
fo accommodate future upgrade
to 1 GHz bandwidth.

L ] L] L]
Selecting the right network node
size is crifical in providing demand
based services economically
today. Whether your future
expansion is to smaller and more
numerous fiber serving areas, to
increased bandwidth or both,
Homeworx protects your network
design. With Homeworx, the future
i reql.
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999 Research Parkway, Meriden, CT 06450 (203) 630-5770; FAX (203) 630-5701

ADG
Damestic and Internationial Sales Offices also in California. Colorado, Connecticut, Georgia, lliinois, Massachusetts, Minnesota, Texas, Virginia, W.
Belgium, Canada, Japan, Korea, Sngapore: United Kingdom, Venezuela. =t
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Jones, Bell Canada
announce agreement

Jones Intercable signed a definitive
agreement with Bell Canada solidify-
ing the terms of the strategic alliance
contemplated by a letter of intent be-
tween the companies announced in
December 1993.

The agreement provides for BCI to
invest $206,250,000 in Jones Interca-
ble in return for 7.5 million shares of
Class A common stock of Jones Inter-
cable. This is in addition to the $55
million already invested in the compa-
ny by BCl in March 1994 at $22 per
share, which resulted in BCI acquiring
an approximate 13% interest in Jones
Intercable. In addition, BCI has
agreed to purchase for cash 30% of
any Class A common stock sold by
Jones Intercable to third parties in the
future at a price per share equal to the
price received by Jones Intercable
from such third parties until such time
as BCI has invested an aggregate of
$400 million.

BCI will have certain rights with re-
spect to the governance of Jones In-
tercable, including the right to nomi-
nate up to three directors to the Jones
Intercable board, and to jointly nomi-
nate with Jones International Ltd. up
to three independent directors to the
board. As well, BCI will obtain a future
option to acquire a controlling interest
in the MSO. Also, BCI will invest $18
million in Jones Education Networks
(a 15% interest), $5 million in Jones
Lightwave (a 50% interest) and $7 mil-
lion in Jones Entertainment Group (a
20% interest).

Digital mod tests:
CablelLabs, vendors

Several cable TV vendors have
agreed to work with Cable Television
Laboratories on digital modulation initia-
tives. The companies are General In-
strument, Scientific-Atlanta and
TV/COM International.

The initiatives include testing at Ca-
bleLabs’ facilities various implementa-
tions of digital technology and sharing
information about the attributes of cable
TV systems that would affect the trans-
mission of digital signals.

The early stages of the digital modu-
lation testing, which were set to start in

14 JULY 1994

mid-June, will focus on the quadrature
amplitude modulation (QAM) technology
that cable operators intend to deploy in
the United States beginning in mid-
1995. A total of 10 cable operating com-
panies have announced plans to deploy
some 3 million digital compression
boxes using the 64-QAM technology.

Also to be tested will be advanced
and more aggressive forms of modula-
tion that cable companies are evaluating
for potential deployment in the future.

General Instrument has committed
to provide CableLabs with a prototype
of the DigiCable 64-QAM system. S-A
will provide CableLabs with production
64/256-QAM modulators and demodu-
lator board using the company’s full
custom 64/256-QAM chip set. TV/COM
has been developing high performance,
programmable single chip, all-digital
quadrature phase shift key (QPSK) and
QAM chip architectures for second-
generation digital networks. It will in-
vestigate, in conjunction with Cable-
Labs, the merits of variable bandwidth,
variable order QAM capabilities in to-
day’s networks.

Supercomm
hails cable

Supercomm traditionally has been
a telephone industry trade show. Ven-
dors exhibit everything from pay
phones to telephone testing equip-
ment. But at the recent conference in
New Orleans, cable had a surprisingly
strong presence.

Cable vendors displaying their
wares included Scientific-Atlanta,
ANTEC, General Instrument and C-
COR, among others. But several tradi-
tional telco vendors are planning to
sell equipment for next-generation
broadband networks as well.

Most of the next-generation equip-
ment was in a prototype stage. Ven-
dors had an announcement with a
pretty picture of the proposed layout
in their booth, or a prototype that only
performed a fraction of what the fin-
ished product would do.

There were exceptions. First Pacif-
ic Networks (FPN) was showing its
fiber/coax network for voice, video
and power networks, which the com-
pany has been selling commercially
for some time in the United States and
the United Kingdom. Many of the elec-

COMMUNICATIONS TECHNOLOGY

tric companies are holding off on their
deployment until the next version ap-
pears some time next year. Entergy,
which had at one time intended to in-
stall a hybrid fiber/coax network to
400,000 homes by the middle of 1994
for power management, has taken a
10% investment in FPN and is work-
ing to enable all of the features it's in-
terested in before installing the net-
work.

Gl/Jerrold was demonstrating sev-
eral prototype components for its ver-
sion of the network of the future.
These included telephony over coax
equipment, and a H.320-compatible
video terminal that it is hoping to sell
for about $300 without the video cam-
era. Jerrold is working with the DSC
Communications’ Lightspan digital
cross-connect system and is develop-
ing a module that plugs into Lightspan,
as well as the coax amplifiers and set-
top boxes. Trials are planned for early
1995 and full deployment of the sys-
tem by the end of 1995.

Scientific-Atlanta announced its
Broadband Integrated Gateway at the
show, which will convert and deliver a
wide variety of MPEG packet-based
video, audio and data communica-
tions. It can support SONET at up to
155 Mb/s, ATM, MPEG packets,
FDDI, Ethernet and QAM 64/256. S-A
chose QAM over VSB because the sil-
icon is available today at reasonable
prices. The unit will eventually sell for
$10,000 to $20,000 depending on how
it is configured. The product is expect-
ed to be commercially available by
this fall.

ANTEC was busy showing off its
Cable Loop Carrier-500. It is architec-
turally similar to what AT&T is plan-
ning for California and Manassas, VA.
One of the interesting twists is a pro-
posed digital video server than can
store scrambled analog signals. In
theory this would enable a cable oper-
ator to deploy video-on-demand
(VOD) services on any network with
addressable set-top boxes, without
having to change out the boxes.

Raynet also was showcasing a hy-
brid fiber/coax architecture for the
local loop, which it is planning to have
available this fall. The architecture is
based on many of Raynet’s existing
products, including its LOC-2 hard-
ware and RIDES operations support
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THE NEW
LIGHTWEIGHT-HEAVYWEIGHT
STEALTH SAM

MORE PORTAB

STEALTH SAM

Stealth SAM... Put stealth technology right in your hand! The
new handheld Stealth SAM is our latest high-performance SAM.

Fast/Full-featured... Use your Stealth SAM to measure individ-
ual carrier levels, C/N and hum without deactivating channels,
even digital signal levels. Plus, it performs our unique
Sweepless Sweep?®, spectrum analyzer display, and automated
FCC 24-hour testing and logging.

Stealth SAM does all this with a 5 to 1,000 MHz frequency
range, standard.

Reader Service Number 63

Easy/precise viewing... View the comprehensive collection of
measurements on a convenient LCD display that’s easy to see
even in bright sun and under wide temperature extremes.

You’ll wonder how we squeezed so much capability into this
high-performance SAM. The Stealth SAM is just part of the com-
plete line of Stealth products and quality test equipment from

Wavetek.
Call 1-800-622-5515.

Wavetek... partners in productivity for over 25 years.

WAVETEK

©Wavetek Corp., 1994
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Dawn Satellite delivers only
quality products with unparalleled
service, in a very cost-effective
manner. We will prepare you to
meet the dawn of a new age in
satellite communications.

Call Toll Free

1-800-866-6969 D AWN

SATELLITE

The Satellite Communications
Equipment Specialists

; Reader Service Number 29

1190 South Lapeer Rd., P.O. Box 628, Oxford, Mi 48371 (810) 969-0010 Fax: (810) 969-0377



e Use Existing Equipment
Via 4575 Demod/Mod!
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e Removes Co-channel Noise!
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PHONE: 800 233- 7600 FAX (717) 263 1547
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Eliminate Cochanna)

INTELVIDEO

DIGITAL CO-CHANNEL FILFER
MODEL CF

Description: Specifications:
Intelvideo’s Digital Co-channel Filter Model CF is a state of the art signal pro- lnpty T e . oo PRl
cessing system that significantly reduces co-channel interference. random o, [reC aoer vides snal, v op o 75 &
noise and other video errors. It is particularly effective in reducing the 10 KHz Return Loss > 3508
and 20 KHz co-channel beats and restoring video synchronization even when
the co-channel level is so high as to cause loss of vertical and horizonta! sync s D L] S
in most television receivers. The Model CF reduces the 10 KHz and 20 KHz Non Limaarity: «2% 2 el ki
co-channel beats by up to 30 dB and co-channel video by up to 9 dB. Ditterential Phise <!1° phis quant ziny eftects
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<[the sync pulses with stable and Power Requirements 90-240 VAC, 50-60) Hz. 35 Watis
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Mechamcal: 1RU cabinet, 175" H, 18" W 34" L ©iibs
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[”aa Headend Standby

Generator Sysiem
* Package Includes 5 to 75 KW E

generator, LP or natural gas fuel.

* Transfer switch with auto exerciser,
and battery charger.

* Installation inside or outside
with protective housing.
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system software. Raynet plans to pro-
vide the components for both fiber-to-
the-curb and fiber/coax hybrid net-
works, enabling telcos to deploy either
architecture with the same building
blocks. Raynet also announced a col-
laboration with Zenith on the develop-
ment of ATM processing and digital
modulation equipment based on
Zenith's 16-VSB technology.

Tellabs, the largest supplier of digi-
tal cross-connects in the U.S., also
plans to begin selling hybrid fiber/coax
products.

What was surprisingly absent was
a fiber/coax network from AT&T, con-
sidering it is sitting on top of billions of
dollars in contracts to build them. Al-
though AT&T had a broadband switch,
which was being used to shunt ATM
cells around, it did not showcase any
of the coax local loop products. Some
industry insiders speculated that
AT&T will probably subcontract out
much of the coax portion of the net-
work equipment to other providers —
and the Supercomm show seemed to
illustrate that there was no lack of
them.

Video-on-demand issues

In a Supercomm conference ses-
sion, “Video-on-Demand Appears in
the Marketplace,” Dr. Lawrence Bur-
ton, director of strategic planning for
Reliance Comm/Tec, talked about
some of the issues involved in build-
ing next-generation networks. He
pointed out that MPEG makes sense
as a transport mechanism for near-
VOD, but it is poorly suited for interac-
tion. “But how many people want to in-
teract with blockbusters. They just
want to sit down and watch it,” Burton
said.

On the other hand, if you are going
to be transporting video over SONET
rings, there is no question that ATM
will be on the backbone. Furthermore,
ATM is ideal for interactive services.
But there is a problem with synchro-
nizing the audio and video. if there is
any timing or delay in the network, it
can throw synchronization off, creat-
ing a potential bottleneck in the ATM
buffer.

Burton said, “There is never
enough (buffer capacity) unless you
can set maximum bounds on the total
amount of jitter you can get between
ATM switching elements, set-top box
elements and video server elements.
All those elements need to be syn-
chronized.”

Reader Service Number 41

Angled Physical Contact

* Meets Bellcore TR-326 lll, Back Reflection < -70 dB.
* Compatible with all APC-type connector hardware.
*» Components and custom assemblies available.

* Precision APC geometry (patent pending).

Fiber Optic
Interconnect o
Technologies, Inc.

Molex Fiber Optics: 2111 Oxford Road, Des Plaines, IL 60018 U.S.A.
Tel: (800) A1-FIBER or (708) 803-3600 Fax: (708) 803-3608

Burton pointed out that the telephone
network of today uses closed network
management, which keeps individuals
from messing around with the network
to reroute their own signais. Further-
more, there is no content provision. The
network of the future will not be that.

We will see multivendor signaling.
Burton explained that service cannot be
deployed ubiquitously unless the ser-
vices can be developed independently
of whose equipment you have in the
network. — George Lawton, West
Coast Correspondent

COMMUNICATIONS TECHNOLOGY

The following news appeared in the
“CT Daily” at the National Show in
New Orleans. For a look at the new
products from the show, see the wrap-
up beginning on page 61.

NCTA exhibit:
“Cabletown, USA"

The National Show, with a record-
breaking 22,585 attendees (up 40%
over last year), featured a joint indus-
try exhibit, “Cabletown, USA,” show-
casing what the cable industry is today

JULY 1994 17



in communities across the country in
order to build the telecommunications
world of tomorrow. Building on the
show’s theme “Cable — Bringing The
Future Home,” the exhibit highlighted
a sampling of programs and technolo-
gies developed by the cabie industry
that aiready are in use today. This
special presentation, the first of its
kind at a cable show, included: Cable-
vision Systems’ offering ATM and
medical imaging in New York; Cox Ca-
ble’s interactive services in Omaha as
well as its debut of Prodigy in San
Diego; TCI's classroom of the future in
Carrollton, GA; Times Mirror’s cable
test of electronic commerce in
Phoenix; Time Warner Cable’s full ser-
vice network in Orlando; Viacom Ca-
ble’s new-build in Castro Valley; Jones
intercable’s contribution to education
via MEU and the Library of Congress
project; Cable in the Classroom’s
Media Literacy project; C-SPAN’s on-
location bus; and CableLabs demon-
strating telephony over cable, video
telephony and high-speed data trans-
mission. (Companies included ANTEC,
AT&T, Digital Equipment Corp., Gener-
al Instrument, Grass Valley, Intel, Mo-
torola and Tandem.)

Cable vets consider
FCC regs aftermath

At the National Show, several in-
dustry veterans gave their impres-
sions on the evolution of cable TV in
the aftermath of the Federal Commu-
nications Commission’s new regula-
tions.

Barry Elson, senior vice president
of operations at Cox Cable, said,
“With reregulation our operators are
going to have to drop some of those
balls they have been juggling.”

Elson believes it will take 18
months to two years before the indus-
try can figure out how to optimize ser-
vices and pricing for the new regulato-
ry framework.

John Hendricks, CEO of The Dis-
covery Channel, said that one of the
unintended side effects of the new
regulations, is that it limits cable com-
panies’ ability to make a profit by of-
fering low-cost programming. In the
past, cable operators could charge
50-60 cents for programming that only
cost them 20 cents. This was required
in order to recoup costs for the addi-
tional equipment required to provide
the service.

Under the new FCC regulations, a
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cable company can only charge 7.5%
more for the programming, or about
1.5 cents, which leaves no margin to
make a profit. Hendricks said, “The in-
centive for adding low-cost package
services has eroded.”

The tough regulatory climate in the
U.S. may be forcing some companies
to invest abroad where the returns on
investment are higher. Richard Green,
CEO of CableLabs suggested, “Many
of our companies are looking for regu-
latory asylum offshore.”

Set-top logjam
on info highway

Last month the FCC issued a de-
cree regarding the compatibility be-
tween set-top boxes and TV sets. The
FCC decided to adopt all of the rec-
ommendations made by the C3AG
working group composed of cable and
consumer electronics engineers.
However, the commission left itself 90
days to finalize its decree on the inter-
face between the set-top and TV set.

Wendell Bailey, vice president of
science and technology for the Na-
tional Cable Television Association,
said at the National Show there were
still two issues that needed to be re-
solved regarding this interface still
being negotiated by C3AG. First, the
cable industry would like to create a
standard that would enable the TV re-
mote control to activate features on
the decoder. That way consumers will
have access to electronic program
guides and barker channels via the TV
control system.

This requires a command set for -

communicating between the two de-
vices. Bailey said that the consumer
industry wants to make that command
set as narrow as possible, so that
cable decoder services will not be
able to compete with those offered
through their TV sets.

But since TV sets have a lifetime of
15 years today, this could make it diffi-
cult for consumers to have access to
all of the latest services in the future.
Bailey said, “There will be a time when
these services migrate into the TV set,
and that is fine with us, but we don’t
want to prevent consumers from tak-
ing advantage of these.”

The second issue is that the con-
sumer electronics faction has request-
ed that the group work on a standard
for a digital tuner, which Bailey said
the cable faction was reluctant to do.
Now the consumer faction has decid-
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ed that they really are not interested in
creating the digital standard.

Bailey said, “Now we are struggling
with whether we should hold their feet
to the fire, or get on with getting the
rest of the details handled.”

H-P, Gl pen
DigiCipher deal

Hewlett-Packard announced that it
obtained a license from General In-
strument Corp. to use Gi’s DigiCipher
Il access and control, compression
and transmission technology in H-P’s
set-top boxes. This will enable H-P’s
equipment to be compatible with Gl's
uplink encoding and headend equip-
ment. This development motivated
TCI to increase its order of H-P’s set-
tops to 500,000, and Comcast Corp.
to order 150,000 of the set-tops.

The set-tops are anticipated to be
available for installation in cable sys-
tems in 1995, and will include technol-
ogy from a variety of new partners.
ESP, owned by ANTEC, will design an
analog descrambling system for the
boxes. Broadcom will provide H-P
with 64-QAM receiver technology.
Dolby Labs will provide its Dolby AC3
multichannel digital sound technology
that will deliver high-quality, two-
channel Dolby Pro Surround-Sound
compatible digital audio.

Pioneer news:
New people, deals

Walt Ciciora, Ph.D., a leading con-
sultant to the cable TV, consumer
electronics and telecommunications
industries, signed an agreement with
the Cable and Broadcast Systems
Group of Pioneer New Media Tech-
nologies to avail his talents to the
company. Before starting his consul-
tancy, Ciciora was a vice president at
Time Warner Cable and a senior man-
ager at Zenith Electronics Corp. He
holds nine patents, has published nu-
merous papers, served on several in-
dustry standard-setting committees,
and has been a columnist with leading
trade journals.

The company also announced the
reorganization of its field service oper-
ations in Columbus, OH. Field ser-
vices has been divided into sales en-
gineering for regional and 24-hour
sales support, and technical support,
the in-house support group for prod-
uct and software engineering. The two
groups are headed respectively by
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newly appointed managers Glenn
Sigler and Joe Roaden. Additional pro-
motions include: Rich Annibaldi, direc-
tor of product engineering; John Un-
verzagt, director of quality assurance;
Jerry Neal, chief software engineer;
Wyatt South, senior software engi-
neer; Mark Spangler and Mike Ster-
ling, senior field service engineers;
and Dan Wiltshire, senior product en-
gineer.

In contract news, the company an-
nounced it is supplying 2,500 BA-9000
addressable terminals to Times Mirror
Cable TV for a test of Your Choice TV
scheduled for its Dimension Cable
system in San Diego. Your Choice TV
is a cable service that packages TV
programming and delivers it to cus-
tomers on demand. The BA-9000 was
selected for its near-VOD/ PPV fea-
tures, icon-driven customer menus
and signal security.

Also, Pioneer New Media Technolo-
gies and General Instrument have
begun discussions concerning the li-
censing of Gl's DigiCipher |l video
compression technology. Discussions
also will include DigiCipher Il format-
ting capability with Pioneer’s Digital
LaserDisc and Optical Disc products
being developed for digital playback.

Finally, Pioneer announced Cox
Cable Cleveland has begun upgrading
its customers’ cable boxes with new
BA-9000 addressable terminals. Cox,
which serves 60,000 customers in the
Cleveland area, is in the process of in-
creasing the number of channels it of-
fers from 38 to 72, including a propor-
tional increase in PPV offerings.

New team:
S-A, Apple, IBM

Apple Computer, IBM Corp. and
Scientific-Atlanta announced their in-
tention to form, subject to reaching a
definitive agreement, a combined
technical and business team in which
they will work together to create an
open architecture for the evolving in-
teractive TV marketplace. The goal is
to build scalable interoperable and
open interactive TV interfaces, based
on existing technologies from all three
companies. The scalable operating
environment would be designed for
use with digital home communications
terminals (HCTs). The intent is to de-
velop a systems architecture describ-
ing a total operating environment and
would include the ScriptX application
model from Kaleida — the joint ven-
ture between Apple and I1BM, the ob-
ject model interfaces known as SO-
Mobjects/DSOM and OpenDoc, and
the PowerPC family of microproces-
sors. ScriptX is an object-oriented
high level language and system soft-
ware technology designed for creating
multimedia titles on a wide range of
digital platforms, from HCTs to inter-
active game machines to high perfor-
mance workstations.

Scientific-Atlanta also announced a
strategic partnership with Broadcom
Corp. in the development of digital
video transmission technology. One of
the first results of this partnership is
the world's first very large scale inte-
gration (VLSI) implementation of a 64-
or 256-QAM chip set for digital TV set-

top terminal applications. This QAM-
Link system chip set, developed by
Broadcom with the assistance of Sci-
entific-Atlanta, is being used in S-A’s
digital HCTs. A 64/256-QAM system
consists of a modulator at the head-
end and a receiver in the digital set-
top terminal. The receiver utilizes the
QAMLink chip set. Broadcom intends
to sell the 64/256-QAM chip set to Sci-
entific-Atlanta and other leading termi-
nal manufacturers that support the
QAM open standard and interoperabil-
ity network.

Finally, S-A announced plans for
new initiatives that will double its
worldwide production capacity of ad-
vanced analog and digital home com-
munications terminals, 750 MHz cable
distribution equipment and fiber-optic
cable TV equipment. The two Atlanta-
area plants are now in startup and are
expected to be in full production by
fall.

NCTA kudos:
Vanguard Awards

The National Cable Television As-
sociation presented its 1994 Van-
guard Awards as well as its special
Board of Directors Award at the Na-
tional Show. Vito Brugliera, vice presi-
dent, technology market planning for
Zenith Electronics Corp., was this
year's Vanguard recipient for science
and technology.

Other winners included TeleCa-
ble's Richard Roberts and Tele-Com-
munications Inc.’s Sharan Wilson (dis-
tinguished leadership); Scott Sassa
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(young leadership); A&E’s Nickolas
Davatzes (programmers); C-COR’s
Dick Perry (associates); TC| Central's
Charles Hembree (state/regional as-
sociation leadership); Prime Cable’s
Mark Greenberg (marketing); and
Showtime’s McAdory Lipscomb Jr.
(public relations). The Board of Direc-
tors Award went to Showtime’s Win-
ston Cox.

Gl, Puma make
interactive pact

General Instrument and Puma
Technology announced an agreement
to supply wireless broadband access
software for GI's LinX multimedia plat-
form. Based on Intel’'s X86 micropro-
cessor architecture and a Microsoft
operating system, the LinX serves as
an interactive module for next-genera-
tion Gl addressable converters.

Puma will develop a wireless “data
transfer engine” to interface LinX to
mobile computing products, including
PDAs, subnotebooks and notebooks
and peripheral/input/output devices
such as remote controls and printers.
The software will support wireless net-
work access and navigation simulta-
neous with TV viewing; the ability to
download and upload files between
mobile computers and LinX networks;
and the use of mobile computers as
wireless |/O devices. Puma also is de-
veloping an intuitive user interface
that will launch cable-ready applica-
tions and facilitate access to the many
services available on the LinX net-
work.

Philips unveils
new deals at show

Philips Broadband Networks signed
an agreement with Zenith Electronics
Corp. and Compression Labs Inc. to
combine efforts in offering cable opera-
tors, telecommunications companies
and other network providers essential
signal delivery products for full-service
digital and analog networks. The prod-
ucts produced under this agreement
will offer network providers the ability to
operate in both digital and analog do-
mains through open architecture, con-
sumer-oriented decoders and, for the
first time, access a common integrated
network management and security sys-
tem. The alliance will design and manu-
facture digital VOD and hybrid digital/
analog set-top terminals. The first of the
products is their Media Access family of
set-top decoders, with which network
providers will be able to bring a wide
range of programming into the home
such as video-on-demand, video
games, home shopping and other video
services, with two-way interactive com-
munication available.

Philips also has been selected to
supply over 1,800 miles of 750 MHz RF
distribution equipment for Time Warn-
er's system upgrade in Charlotte, NC.
The $4.7 million contract calls for
Philips to outfit the two-way interactive
network with its Spectrum 2000 trunk
network amplifiers, global network am-
plifiers and line extenders. The system
upgrade begins this month and is ex-
pected to be completed no later than
December 1997.

= Electroline Equipment Inc. will move
to a new headquarters facility this sum-
mer that will triple its production capaci-
ty. The new 35,000 square foot facility
in Montreal is part of a modernization
program that will lead to installation of
automated surface-mount technology
in about a year. The firm also will in-
crease its customer service staff by
about 10%.

« Jerry Conn Associates announced
that it signed an agreement with Gener-
al Instrument that will make Jerry Conn
a stocking distributor. Currently, the
company stocks 600 MHz and 1 GHz
taps, line extenders, mini-bridgers, 750
MHz platform amplifiers and acces-
sories.

@ C-COR announced that Continental
Cablevision placed an order for its new
700 Series FlexNet amplifiers to be
used in a rebuild project that will offer
services passing 135,000 homes in
suburban Chicago. The company also
announced it will construct a new build-
ing adjacent to its present headquarters
in State College, PA, to meet demand
for new product sales.

< General Instrument announced that
Time Warner will use 750 MHz Gl Ca-
bleoptics technology for its full service
network (FSN) rebuild in Charlotte, NC.
< Power Guard announced that it re-
cently completed an 18,000 square-foot
expansion of its manufacturing facili-
ties. Additional manufacturing and de-
sign equipment also has been added.
The expansion will allow the company
to continue its rapid growth and better
serve and support its existing cus-
tomers in the worldwide broadband
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communications equipment market.
The expansion was funded principally
by a $3,350,000 industrial revenue
bond by the industrial development
board of the City of Opelika, AL.

< Contec has been selected by Gener-
al Instrument to have the primary in-
warranty repair responsibility for GlI's
set-top terminals. As Gl's designated
primary in-warranty repair operation,
Contec will be responsible to Gl and its
customers to provide converter repair
to OEM standards with rapid
turnaround. As a result of Contec’s suc-
cessful completion of a pilot program
for in-warranty repair launched in
September 1993, GI will now shift a
larger segment of its repair activity to
Contec from its Matamoros, Mexico, re-
pair facility. A sixth repair operation in
Phoenix is scheduled to open this year.

<« American Lightwave Systems’
DV6000 has been selected by Subur-
ban Cablevision for a regional
metropolitan area backbone network
linking its New Jersey systems. The
network will serve approximately
240,000 subscribers. ALS also an-
nounced a contract with Ameritech for
the supply of an estimated $25 million
in Homeworx equipment.

« Cadix announced that it opened its
new regional office in Southern Califor-
nia in April. As well, the company an-
nounced the first successful cable TV
installation of the CX-2001, AD-4001
and FX-7001 in Multimedia Cablevi-
sion, Wichita, KS, and Oklahoma City.
« Channelmatic announced its Ad-
cart/D digital beta test sites are sched-
uled for completion on June 3. Also, the
company announced Mike Neal has

joined its product management depart-
ment. He will focus on the CATV seg-
ment of the companies digital product
development.

@ |CTV named William Grubb CEO
with responsibility for managing the
company’s strategic direction and
shaping its role in the coming conver-
gence of communications companies.
ICTV, a supplier of advanced interac-
tive TV systems, has been selected by
Cox Cable as the system integrator for
Cox’s upcoming trial of full-service in-
teractive TV in Omaha, NE.

o ANTEC announced that Greater
Media has purchased the company’s
Gateway optical receiver, a bidirection-
al, fully redundant-capable receiver
platform that accommodates interactive
voice, video and data transmission ca-
pabilities.
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We're not just talking about tomonow. We're developing the platform, today.

There are those who believe “interactive technology”
is a fascinating concept that exists only in the
imagination. But at Jemold/GI, we're not only designing
this technology, we're building the platform that will
serve as the foundation for the future of cable TV.

For example, our arrangement with Microsoft and
Intel is to develop the next generation of addressable
converters — small wonaers that will manage,
manipulate, and navigate through vast amounts of
information — all at the touch of a button.

With applications like personalized electronic
program guides, specialized information and shopping,

and enhanced programming, Jerrold/GI has the
technology to give your subscribers exactly what they're
looking for.

The electronic superhighway is well beyond the
concept stage, and Jerrold/GI is charting the course on
this amazing path. So if it’s the future you're eager for,
look to the leader in interactive digital technology —
look to Jerrold/General Instrument.
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Awards at
Expo '94 luncheon

The Society of Cable Television En-
gineers held its Annual Awards Lun-
cheon June 15, the opening day of
Cable-Tec Expo '94, at the Cervantes
Convention Center in St. Louis. The fol-
lowing members and organizations
were recognized at the luncheon:

e Expo Program Subcommittee
members Larry Lehman and William
Riker (co-chairmen), Roger Brown, Dan
Delaney, Paul Levine, Ginny Morris and
Wendell Woody received awards for
their efforts in creating the Cable-Tec
Expo '94 technical program.

e The Program Subcommittee of the
Emerging Technologies 1994 confer-
ence was recognized for its efforts in the
planning of the phenomenally success-
ful January 1994 conference. Receiving
awards were: Ted Hartson (chairman),
Dean DeBiase, Mike Kaus, Harold
Mackey, Dan Pike and Rex Porter.

e The former Floribama Meeting
Group was elevated to full chapter sta-
tus in the Society.

e QOutgoing members of the SCTE
board of directors were recognized:
Norrie Bush (Region 3), Bill Arnold (Re-
gion 4), Jennifer Hays (Region 5), Jack
Trower (Region 8) and Walt Ciciora,
Ph.D. (Region 12).

¢ George Grills, Anthonie Herrman,
David Hollowell, Larry Langevin and
Ronald Larock were elevated to senior
member status in the Society, in addi-
tion to Al Dawkins, Gaylord Hart, Randy
Midkiff, Dan Nofs and Matt Stanek, who
were elevated earlier this year.

¢ Dick Beard, Robert Behrens, Keith
Burkley, Kenneth Covey, Patrick Kelley,
Jack Sachs, Mark Smith and Alan
Tschirner were recipients of Personal
Achievement Awards. Created in 1986
as the Qutstanding Achievement
Awards and renamed in 1991, these
awards recognize SCTE members who
are outstanding in the performance of
their respective jobs.

e ANTEC was the recipient of the
1994 Chairman’s Award in recognition
of its support of the Society and the in-
dustry.

e Sandy McKnight of Capitol Cablevi-
sion received first place in SCTE’s third
annual Field Operations Award compe-
tition. Mel Welch of Genesis Cable and
Paul Harris of Ventura County Cablevi-
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sion were the second and third place
winners respectively.

e Alex Best, Ron Cotten and William
Grant were inducted into the SCTE Hall
of Fame. In 1988, SCTE created its Hall
of Fame and honored Cliff Paul as its
first inductee. The second inductee, Len
Ecker, was honored at Cable-Tec Expo
'91; Rex Porter, Jim Stilwell and Dave
Willis were inducted in 1992; and at last
year’'s Expo, Steve Bell and James
Grabenstein were inducted.

e Wendell Woody was the 1994 re-
cipient of the Society’'s Member of the
Year Award in recognition of his service
to the Society. The Society’s chairman
from 1990 to 1992, Woody currently
serves as an SCTE at-large director and
has a long and distinguished record of
participation in the Society.

society creates
new subcommittee

SCTE has announced the establish-
ment of the Material Management/in-
ventory Subcommittee, which was cre-
ated to write a material bar code specifi-
cation for use by the cable TV industry.

Michael Smith, chairman of the
SCTE Engineering Committee, under
whose auspices the new subcommittee
will operate, indicated that SCTE rec-
ognized an industrywide need for a
standard, machine-readable part num-
ber marking system that would allow
operators to utilize state-of-the-art
computerized material control sys-
tems.

Thomas Gimbel, vice president of
engineering for Helicon Cablevision,
has been named subcommittee chair-
man. Gimbel stated that the industry
must become more efficient and that
the bar code is the keystone of any
such effort.

The subcommittee’s plan is to pro-
duce a marking specification that cable
operators could include as material
marking requirements in their purchas-
ing documents. A data base manager
will issue part numbers to manufactur-
ers similar to the retail industry bar
code system. Once the bar code and
uniform part numbers are in place,
each operator could implement their
own bar code reading system.

The Material Management/Inventory
Subcommittee held its first meeting on
Tuesday, June 14, in conjunction with
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SCTE’s Cable-Tec Expo '94 in St. Louis.

“Cold Supper” donated
to SCTE headquarters

A new art print recently began grac-
ing the halls of SCTE national head-
quarters. “Cold Supper,” Calvin Carl-
son’s painting of a familiar CATV scene,
was hung in the Society’s offices follow-
ing its donation to SCTE by Carlson and
Bill Norris.

“This is a great tribute to the techni-
cal folks who make up our member-
ship,” stated SCTE Director of Training
Ralph Haimowitz of the painting, which
portrays a CATV line technician per-
forming his duties on a pole while
watching a beautiful sunset, fully aware
that a “cold supper” awaits him to his
late arrival home caused by his dedica-
tion to his work.

Carlson explains: “To accomplish my
established duties, cold supper became
a way of life. Now ‘Cold Supper’ has be-
come a limited edition print of a commis-
sioned oil painting and shows us the
humble beginning of the cable busi-
ness.

“Years ago, Norman Rockwell paint-
ed a telephone lineman, giving that in-
dustry permanent recognition of its ac-
complishments. ‘Cold Supper,’ the print,
was created to recognize the past, pre-
sent and future of the cable industry.”

For further information on “Cold Sup-
per,” call (612) 235-8109 or write to: Fun
Time Impressions, Box 536, Belgrade,
MN 56312.

Past President
Larry Dolan dies

It is our sad duty to report SCTE
past President Lawrence “Larry” Dolan
passed away May 13 after a brief ill-
ness. He served as president and CEO
of Mitek Systems of San Diego. He
was credited with the company’s diver-
sification into the electronic imaging
market.

Larry came to California in 1985 as
a sales and marketing executive vice
president of operations prior to joining
Mitek. Earlier in his career, he co-
founded and was president of Mid-
State Communications in Indianapolis

A 20-year member of SCTE, Larry
served as the Society’s president from
1980 to 1981.
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Analog vs.
digital: The basics

By James O. Farimer
Chief Technical Officer
Electronic System Products, ANTEC Corp.

igital transmission is here now
D and will become common over

the next few years. While much
is being made of digital signal delivery
to the home, there are those who be-
lieve that digital transmission in the
plant will become popular first, primari-
ly as a result of need/cost trade-offs. In
any event, the following shall discuss
briefly some of the basic issues sur-
rounding digital transmission of video.

Remember when “analog” was not
a dirty word? In fact, there was a sci-
ence fiction magazine by that name.
But time and technology march on,
and the tide has turned toward digital
processing as a result of the present
state of the art in integrated circuit
technology. Analog circuits require
accurate correspondence between
input and output but at relatively low
speeds. On the other hand, digital cir-
cuits allow very loose correspondence
between input and output but the
trade-off is that they must operate at
much higher speeds. This is the easi-
est way to build low-cost integrated
circuits: lower accuracy but higher
speed.

There are things that can be done
more effectively with digital circuits
than with analog ones. For example,
analog data can bestored in charge
coupled devices but we wouldn't like
the results if we tried to store it for
long. When we store analog data, we
must store a precise voltage level,
which is hard to do. On the other
hand, we can store digital data for a
long period without degradation.
When we store digital data, we store
one of two charge levels, representing
either a logic one or logic zero, digital
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Sample and hold

T ee

Figure 1: sample and hold, analog-to-digital conversion

Each pixel is
represented by 8-10 bits

A/D converter

Video
(composite

data being composed of only those
two states. When we retrieve data, we
need only distinguish between these
two levels. The trade-off is that we
must store a lot of different pieces of
information (bits, or binary digits) to
represent what we would have stored
in just one piece of analog informa-
tion. However, we can store a lot of
digital information easier than we
could store just one piece of analog
information.

Sampling and A/D conversion
The world is analog, however, so
we begin by converting information
from analog to digital form. We do this
using an analog-to-digital (A/D) con-
verter. Before we can convert from
analog to digital, though, we must
sample the signal. This is the process
of, in effect, “freezing” the signal at a
particular value and holding it there
until the next sample time. TV pictures
are broken into frames. A frame is a
sample of the entire picture, taken 30
times a second in the NTSC system.
(Each complete frame is composed of
two halves or fields. Thus, two fields
make a frame. We have 30 frames per
second or 60 fields per second.) Simi-

COMMUNICATIONS TECHNOLOGY

1011010110

larly, we must break each picture into
time samples for each “piece” of the
picture, which we call “pixels” (picture
elements). We must sample them close
enough in time to avoid artifacts —
things that appear but are not really
part of the scene. If we start with an
NTSC picture (or any signal) that has a
bandwidth of about 4 MHz and then
sample it, we must do so at a sampling
rate exceeding twice the highest fre-
quency component or 8 MHz. This the-
oretical minimum sampling rate is
called the “Nyquist” rate, named for
Harry Nyquist of Bell Labs, who did
much of the pioneering work in informa-
tion theory. This is the same Nyquist for
whom the Nyquist slope filter used in
TV demodulation is named.

If we don’t sample at greater than
the Nyquist rate, we get aliasing, an ar-
tifact in the picture. One of the best
known sampling rate aliasing artifacts
is the wagon wheel that turns back-
wards in movies or on television. The
wagon wheel turns backwards because
the motion picture process is a sam-
pling process in which 24 (30 for televi-
sion) samples are taken each second,
and this is not enough to faithfully re-
produce what the wheel is doing.



quantizing error

Figure 2: Quantization of a video signal, illustrating

Analog amplitude (IRE)

As a practical matter, we must
sample at greater than twice the maxi-
mum frequency in the signal. As we
sample at progressively higher fre-
quencies the filtering process associ-
ated with the sampling becomes easi-
er. One customary frequency at which
NTSC is sampled is four times the
color subcarrier, 14.318 MHz. This is
often written 4f . and pronounced
“four f-s-¢.” Another common frequen-
cy is 5. (17.9 MHz), which is close to
4f . for PAL signals. Other sampling
frequencies are sometimes used.

Figure 1 illustrates the sample and
hold, and A/D processes. At every
sampling period (which defines a
pixel), S1 closes briefly, capturing the
video voltage on C1. The capacitor
holds the voltage until the A/D con-
verter digitizes the level, which is then
passed to the next level of processing.
Typically the pixel is represented by
either 8 or 10 bits.

Quantizing error {noise)

Figure 2 illustrates the difference
between analog and digital signals
using a simple NTSC ramp. Each level
is translated into a series of bits,
shown to the right. For example, sync
at -40 IRE may be represented by
000. As the video level increases the
digital “count” goes up. We have illus-
trated 3-bit digitization, which “quan-
tizes” the signal into a total of 23, or
eight levels. This is not enough for
real video, but serves to illustrate. In
order to translate the continuum of
analog levels into the number of bits
available, we quantize the signal, or

..........

-----------

assign it to the closest possible repre-
sentation. Superimposed on the ana-
log signal is the result of quantization,
expressed as it would appear when
converted back to the analog domain.
Note that we have taken a continuous
signal and made it a stepped signal,
approximating the real video level. If
we were to display this, we would see
a “blocky” picture, with unnatural dis-
crete steps between luminance levels.
The trick is to make the steps close
enough together so that a viewer can-
not see the “blockiness.” This requires
more bits. More bits mean a more ac-
curate representation of the picture,
but increase the amount of data we
must transmit. The trick is to find the
minimum number of bits that will yield
an acceptable picture. Compression
adds considerable confusion to this
process. Typical digital video systems
today use either 8 or 10 bits. All else
being equal, 10-bit systems will yield
better results than will 8-bit systems.
(Of course, all else is rarely equal.)

In Figure 2 notice that, part of the
time, the digitized signal level exceeds
the correct level, and part of the time
the digitized signal is too low. This is
the characteristic of noise, and indeed,
the error is often called “quantizing
noise.” It shows up in the picture much
the same as does thermal noise. We
compute quantizing noise based on
the number of bits involved in quantiz-
ing the video. The more bits we use,
the lower the quantization noise. On
the other hand, we have more bits that
we must transmit, so we have raised
the transmission bandwidth required.
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Quantizing noise is sometimes
measured using a flat field but the
measurement we get may not be
valid. Depending upon where the flat
field level is with respect to a change
from one quantizing level to another,
we may see “dithering” (a manifesta-
tion of the noise) from one level to the
other, or we may not. A preferred
method is to use a luminance ramp of
the type shown in Figure 2. Some
people use a shallow ramp, which
only traverses part of the 100 IRE
video range, and others use a full zero
to 100 IRE ramp.

Quantization noise is not the only
noise that can be introduced in a digi-
tal system. The act of compressing
the signal will add its own noise, which
may well be a function of the video
pattern being compressed. For this
reason, it is unlikely that there will be
compression systems that always
measure high signal-to-noise ratio
(S/N), regardless of the video content.
The trick is to develop a system that
looks good on real video. Our standby
NTSC test waveforms are still some-
what useful but we have to interpret
them differently in the digital compres-
sion world.

Data reduction

If we sample an entire NTSC frame
using a common sampling rate of 4f_,
we sample at 14.318 Ms/s (megasam-
ples per second). If each sample is
composed of 10 bits, we have a total
transmission rate of 10 x 14.318 =
143.18 Mb/s (megabits per second).
This will require a lot of bandwidth, so
we don’t have a practical cable trans-
mission system yet. (This data rate is
used in the professional D1 transmis-
sion and recording systems used by
some broadcast and production hous-
es. Some cable TV interconnects use
proprietary systems with similar trans-
mission rates.) In order to get from
here to a practical digital transmission
system, one must compress the sig-
nal, by removing redundancy (dupli-
cate information) and by removing
nonredundant information if it is not
visible upon reconstruction.

This is where MPEG comes in,
though other compression methods
are preferred for many transmission
systems. Providers of digital transmis-
sion systems for headend intercon-
nects often employ compression other
than MPEG. MPEG is designed to be
unidirectional. The assumption is that
systems deploy few encoders and

JULY 19894 27



i Video quality

Analog transmission

Figure 3: video quality degradation with noise

Without error

Digital ttansmm

many decoders. Thus, an MPEG en-
coder is relatively expensive. (Real-
time encoders cost $30,000 and up
today.) With integration, the cost of
the decoder is expected to come
down to consumer levels soon. MPEG
is designed for extremely asymmetri-
cal transmission systems with many
receivers and few transmitters. This is
the model for digital delivery to sub-
scribers but is not the correct model
for digital transmission within the
plant, unless that digital information is
going to go on to subscribers.

By way of illustration, one en-
coder/decoder (called collectively a
“codec”) on the market is intended for
headend interconnect using standard
telephone company interface proto-
cols. The motivation is that a lot of
suitable interface equipment, in the
form of multiplexers and fiber trans-
mission equipment, is already in vol-
ume production for the telephone in-
dustry, and is suitable for cable use.

The multiplexing equipment was
developed to handie telephone traffic
(a lot of it), but is totally suited to han-
dling digital video so long as the data
rate is compatible. After all, once the
video is converted to a suitable rate
data stream, “it's all just a bunch of
bits,” which can be handled the same
way regardless of whether the bits
represents telephone conversations
or video. Standard multiplexing sys-
tems are useful (because they allow
the cable operator to easily expand
beyond just TV pictures) to alternate

28 JULY 1994

telephone carriage and a host of other
coming services.

A common data interface rate for
telephone multiplex systems today is
44.736 Mb/s, the so-called DS3 rate.
(See Farmer and Callahan, “Issues in
Handling Cable Signals Within Digital
Optical Interconnect Networks,” NCTA
Technical Papers, 1994.) Of all the
multiplexing equipment used in the
North American telephone market
today, this is the most common inter-
face. You can go to any telephone
company and get a DS3 circuit from
anywhere to anywhere. Codecs have
been developed that put one video sig-
nal in a DS3 channel, and these are in
use by a number of broadcast organi-
zations. In order to further economize
on bandwidth, the compression tech-
nology is being extended to allow plac-
ing two video signals (each with three
audios: left, right and SAP, and a data
channel) in one DS3. This will allow
one digital fiber link operating at the
high speed OC-48 rate (2.48832 Gb/s)
to carry 96 NTSC signals.

The compression used in the de-
scribed system is adapted from a sys-
tem used extensively for transmission
of video at the 44.736 Mb/s DS3 rate.
It was chosen over MPEG partly be-
cause the cost of the compressor is
very low, so the total cost of a system
serving one or two master (transmis-
sion) headends and one to 10 or 20
nodes (receive headends) will be
much lower than if MPEG had been
used. Another advantage is faster en-
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coding. MPEG encoders tend to re-
quire more than one second of delay
in the signal as a result of the frame-
to-frame processing that takes place.
A significant delay also is encoun-
tered in decoding. This delay is often
not too important but if one is switch-
ing video sources, the delay may pre-
sent a real problem.

It is necessary to provide for trans-
mission of vertical blanking interval
(VBI) information in any compression
system. This can be a problem, since
one of the first steps in compression
removes the vertical and horizontal
blanking intervals, which carry no in-
formation of use to the TV picture re-
construction process. VBI data trans-
mission is often handled by converting
the VBI data to a simple data format
rather then handling it as video, trans-
mitting the data and reconstructing
the signal at the far end. The process
is hampered by the use of at least four
different data formats in North Ameri-
ca. However, ways of solving the
problem have been developed.

Stereo information also must be
handled such that the BTSC stereo
signal can be economically recon-
structed at the receive nodes. This is
done in several different ways. It will
get easier as the industry migrates
from DS3 interfaces to the newer,
faster optical interfaces. Finally, it is
desirable to transmit scrambling infor-
mation such that the scrambled signal
may be transmitted to subscribers
without the need for scramblers at
each node. Proprietary technology to
do this is available.

Characteristics of
digital transmission

Figure 3 illustrates qualitatively the
difference between digital and analog
transmission. We plot noise level
(roughly equivailent to carrier-to-noise
ratio — C/N) vs. video quality, mea-
sured by any convenient metric. Ana-
log transmission quality vs. noise level
is shown as a heavier curve, following
the well-known rule of gradual degra-
dation with increasing noise. At very
low noise levels the quality of the
video is excellent. As the noise level
increases, for a while a viewer cannot
perceive the noise so the picture qual-
ity appears to remain unchanged. At
some noise level (perhaps 50 dB C/N)
the picture quality begins to notice-
ably degrade with increasing noise.
The degradation is gradual at first, but
as the noise gets worse the picture
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“While much is being
made of digital signal
delivery to the home,
there are those who
believe that digital
transmission in the
plant will become
popular first, primari-
ly as a result of
need/cost trade-offs.”

quality degrades until at some moder-
ately arbitrary level we say the picture
is unusable.

Figure 3 (page 28) illustrates two
different scenarios for digital video.
One scenario includes no error cor-
rection to the digital signal; the other
includes error correction. With all
error correction strategies, extra bits
are transmitted with the digital signal,
such that if some bits are received in
error, they can be identified and cor-
rected. All practical digital transmis-
sion systems employ some kind of
error correction. Without error correc-
tion, digital transmission would hold
few if any advantages over analog
transmission.

In order to compare analog with
digital transmission, the graph in Fig-
ure 3 is divided into four regions iden-
tified by circled numbers. In Region 1,
the analog signal is better than the
digital signal. This is because we have
added processing and inevitably lost
something when we digitized the sig-
nal. Compressed pictures are degrad-
ed compared with the corresponding
analog signal by definition. Compres-
sion is a lossy process since some in-

formation is removed. In Region 1, both
the analog and digital pictures would be
considered excellent.

In Region 2, noise is beginning to
affect the analog picture. The digital
picture, with or without error correc-
tion, is not affected by the noise, be-
cause the noise is not yet sufficient to
cause errors in recovering the bits that
make up the digital signal. Above a
certain noise level, the nonerror-cor-
rected digital signal degrades quickly,
going from “perfect” to unusable with
just a little increase in noise (Region
3). The error-corrected digital signal in
Region 3 is surviving with no notice-
able degradation because error cor-
rection is masking the transmission
errors. The analog signal is continuing
to degrade significantly.

Finally in Region 4, the noise level
is so great that even the error-correct-
ed digital signal fails. When it fails, it
does so very quickly, going from a
near-perfect picture to nothing with
very little increase in noise. The ana-
log signal is very degraded but may
remain recognizable.

The exact shape of the curve and
the relative position of the analog and
digital curves is a function of a lot of
variables including the type of system
through which the signals have passed,
the type of digitization and compres-
sion, and the error correction used.

If a digital transmission link is cas-
caded with an analog link, as in a re-
gional interconnect followed by ana-
log distribution, the S/N of the digital
link will approximately add to the C/N
of the analog portion. If one reads the
cascaded S/N on a meter, the addition
will likely be exact.

However, the visual effect of the
composite noise will not appear to add
properly. The reason is that the digital
noise is composed exclusively of
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quantizing noise related to the num-
ber of bits, plus a factor relating to the
compression algorithm used and the
picture content. This noise generally
had a different visual effect than does
common thermal noise with which we
are accustomed to dealing.

Most certainly, the S/N of the digital
link will not add to the carrier to noise
contribution of the analog link. This
can be seen from Figure 3 (page 28),
which shows the digital link S/N (video
quality) not changing as link noise in-
creases in the same way noise adds
signal degradation in the analog
world. The S/N measured at the origi-
nating point is the same as the S/N at
the receiving point.

We have been a bit sloppy in mix-
ing baseband S/N and RF C/N. If the
baseband S/N is measured using the
CCIR unified weighting network, using
the proper definition of “signal,” then it
is numerically within a couple of
tenths of a decibel of the RF C/N as
defined by the National Cable Televi-
sion Association. This is the way many
instruments make signal-to-noise
measurements today. However, the
S/N issue is a source of considerable
confusion, and addition of noise on
combined digital and analog links
must be done very carefully to pre-
serve the meaning we have tradition-
ally ascribed to S/N.

Conclusion

Digital transmission has arrived
and will gradually become a routine
tool we use to deliver video. It has ad-
vantages in the bandwidth used to
transmit the signal but only if the video
is compressed, however the compres-
sion process introduces distortions. A
good compression process introduces
distortions that are not visible to the
human eye, though they can be mea-
sured. Digital transmission has addi-
tional advantages in that digital sig-
nals can be processed and transmit-
ted while encountering no added
noise or distortion (if the processes
are carried out correctly). On the other
hand, if improperly done, transmission
or processing will have a much more
severe effect on digital signals than
will similar improper handling of an
analog signal. CT

A number of people contributed to this
article. In particular, K. Klaer, E.
Callahan, M. Dionne, R. Reynard, F.
Eichenlaub and T. Engdahl were very
helpful.
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Digital solutions for
regional interconnections

By Kathryn Lynch

Market Manager, Interconnect Systems

And Keith Kreager,
Manager, Interconnect Systems Projects
ANTEC Corp.

he evolution toward regionally in-

I terconnected, digitally based
cable networks is certainly a
trend that will continue. Regionally in-
terconnecting headends within a geo-
graphic area offers significant opera-
tional cost savings as well as an ability
to deliver any number of new services.
As cable operators prepare for new,
revenue-generating opportunities,
more systems are exploring both the
short- and long-term growth potentials
that today’s digital regional headend
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interconnect solutions can provide.

Today, the primary economic
drivers behind regional interconnects
rest in enhancing the existing core
business — entertainment video — by
saving on equipment and operational
costs and increasing revenues through
more targeted local advertising inser-
tion capabilities.

Two digital solutions, linear pulse
code modulation (PCM) and the syn-
chronous optical network (SONET),
have emerged to help cable systems
achieve these initial goals. Both linear
PCM and SONET can provide cost
savings related to consolidating head-
ends. Both can build new revenue ben-
efits from the core business. However,
for cable systems seeking to position
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their network for the future’s multime-
dia and fully interactive requirements,
the internationally standardized
SONET platform clearly has the advan-
tage. Increasingly deployed in telecom-
munication networks today, SONET’s
open architecture means interfaces are
compatible between multiple vendors’
equipment. This fact alone means
those implementing SONET have the
ability to source equipment from any
number of manufacturers.

Initially, SONET can be used as a
way to meet today’s needs by reducing
operational costs, increasing targeted
advertising capabilities and generating
new revenues from the alternate ac-
cess business. However, SONET aiso
provides the ability to grow the digital
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network incrementally, toward a long-
term solution that will accommodate
multimedia and interactive service
transmission. SONET can dynamically
combine voice, video and data signal
formats providing cable systems using
SONET with the ability to offer such fu-
ture services as interactive distance
learning, telemedicine, telecommunt-
ing, subscriber vs. subscriber games,
local area/wide area networking and
other interactive services — over the
same infrastructure they may put in
place today.

Iinterconnects of the past
Regionally interconnecting cable
networks is not new. In the past, mi-
crowave systems were traditionally
used to link headends. In the days be-
fore satellite delivery of the cable prod-
uct (circa 1975-1976), many systems
implemented broadcast microwave
networks to deliver limited basic cable
program material containing locally in-
serted advertising and the early premi-
um channels. For the advertising busi-
ness, the microwave interconnect was
not even close to an ubiquitous solu-
tion because of cost and technical fea-
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sibility issues. Given that constraint,
more cable systems began turning to
“stand-alone” videotape advertising
systems as a solution.

Today, the spotlight has returned to
headend interconnects. As fiber costs
dropped, more systems turned to fiber
optics to build upon the network al-
ready in place. Fiber-optic technology
offers a number of benefits, both for
the residential portion of the network
and as a means to regionally intercon-
nect headends. Fiber offers a huge
pipeline of capacity, increases the reli-
ability of the plant, and can transport
services over a larger serving area with
little or no degradation to video signal
quality. Fiber also has an inherent abil-
ity to handle any type of service — dig-
ital, interactive or multimedia — de-
pending on the choice of network plat-
form and installed equipment.

As fiber costs dropped and its bene-
fits were realized, FM and AM fiber su-
pertrunking emerged as the next step
in the regional interconnect process.
Today, supertrunking remains an at-
tractive and cost-effective solution
where distances are reasonable and
there is no requirement to selectively

COMMUNICATIONS TECHNOLOGY

insert advertising onto a given cable
channel. For some systems, su-
pertrunking may still be ideal as a
means to transport entertainment
video. For others seeking a more ro-
bust network, a digitally based fiber
backbone network may be preferred.

Digital solutions for
regional interconnects

The first step in analyzing today’s
digital solutions lies in deciding what
new services will be provisioned within
the backbone network. As mentioned,
current linear PCM and SONET digital
solutions can improve economies of
scale by consolidating existing head-
ends. Both systems can provide built-in
redundancy (given the configuration of
the network) to protect digital signal
delivery from a potential fiber or equip-
ment failure. Both can handle enter-
tainment video, including satellite pro-
gramming, near-video-on-demand
(NVOD) and real-time video-on-de-
mand (VOD) as well as advertising in-
sertion.

Linear PCM systems are primarily
designed to provide for an inexpensive
transport mechanism between hub
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sites for broadcast-type services (e.g.,
traditional cable channels, advertising,
NVOD, and VOD). Current voice capa-
bilities are limited to internal communi-
cation between hubs and extra add-on
devices will be needed to be added to
offer limited interactive services such as
distance learning, telemedicine, wide
area networking (WAN), teleconferenc-
ing and others.

Linear PCM systems deliver video in
an uncompressed format, requiring
more fiber utilization than SONET. To
deliver 96 channels, linear PCM re-

quires a six-count fiber run for one-way
transmission between a master and re-
mote headend since only 16 channels
can be accommodated via a single fiber.
Return channels — such as a local video
channel generated at a given hub —
would require either the addition of an-
other fiber and redundant electronics for
two-way transmission or wavelength di-
vision multiplexing that would allow two
signals to be sent in opposite directions
on the existing fiber.

If greater system resilience and sur-
vivability is desired beyond the initial
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“For cable systems
seeking to position
their network for the
future’s multimedia
and fully interactive
requirements, the in-
ternationally stan-
dardized SONET plat-
form clearly has the
advantage.”

point-to-point configuration, system
costs will increase significantly since
equipment must be added at each node
location to return signals back to the
master headend. Linear PCM ring archi-
tectures that offer such bidirectional ca-
pabilities, as shown in Figure 1 (page
32), will mean doubling the counts of
fiber runs between locations. For 96
channels, for example, the linear PCM
ring configuration would mean a 12-
count fiber.

A SONET ring configuration, as
shown in Figure 2 (page 34), requires
only two fibers to provide both service
and protection capabilities for the same
96 channels. In addition, the SONET
ring offers the flexibility to pick up and
drop off signals at any hub site on the
ring. A local channel generated from
Hub A, for example, can enter the
SONET ring and return to the headend
in the same manner that the headend
delivers signals to the hub. SONET’s
overhead transport capability controls
the transport and delivery of the digital
signals to any location on the ring.
SONET's two-way ring transport sys-
tems can survive network failures with-
out any loss of services, a prospect
many customers will find increasingly
important as they turn to the cable in-
dustry for lifeline services such as tele-
phony.

SONET’s advantages

SONET emerged as a set of stan-
dards that specify stringent reliability
specifications of equipment manufactur-
ers. Since it is a standardized transmis-
sion format, multiple vendors are devel-
oping SONET-compatible equipment
that will ultimately drive down equip-
ment costs and allow multivendor com-
patibility between equipment. SONET’s
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“open” architecture provides a highly
flexible platform that can incrementally
grow as greater capacity is required.

SONET transports signals at the op-
tical carrier rates of OC-3 (six video
channels), OC-12 (24 video channels)
and OC-48 (96 video channels). De-
pending on the needs of a cable sys-
tem, the SONET network could begin
with an implementation of a lower ca-
pacity system that could incrementalily
grow as network demands and new
revenues are realized.

For example, cable operators can
initially implement an OC-12 SONET
system in a point-to-point implementa-
tion that links two headends together
today — while putting the network in
place that can provide for emerging in-
teractive and multimedia service as
they become available. In the future,
that same point-to-point solution can
migrate to a ring architecture as addi-
tional network protection is required.

Later, this same system can grow to
a full-scale OC-48 system with full ring
redundancy, when revenues justify this
additional network expansion. In this
instance, the OC-12 equipment could
be changed out and redeployed else-
where in the network, giving network

“Microwave links and
supertrunking both
remain cost-effective
approaches for sys-
tems that have rea-
sonable distances
and need to transport
video from one loca-
tion to another.”

operators the means to increase ca-
pacity of the initial interconnect while
developing new business opportunities
— alternate access, local area net-
working (LAN) and WAN, etc. — in an-
other location. Ultimately, SONET pro-
vides the cable system with the ability
to utilize the same digital network putin
place today, rather than building and
operating two parallel digital networks
or abandoning an initial interconnect
platform entirely.

Within this migration path, SONET
will require no redeployment of fiber.
The OC-12 system initially established

that is later migrated to an OC-48 net-
work will utilize the same fiber without
the need to lay any new cable. And
since an OC-48 system can provide for
the transmission of up to 96 channels
of broadcast entertainment services, in
most cases, an OC-48 will offer more
capacity than what might be needed for
traditional broadcast entertainment
services. In the case of a 60-channel
system, only two-thirds of the available
0C-48 capacity will be utilized. The re-
maining capacity would then be avail-
able for other services.

These other services are where
SONET can offer its primary benefit.
SONET easily accommodates MPEG-
2 compression, video server-type tech-
nology and other “multimedia” applica-
tions — applications that require the
combined transmission of voice, video
and data signals. SONET also is abte
to map asynchronous transfer mode
(ATM) cell packets directly into the
SONET payload structure, providing a
unique capability to transport multime-
dia applications in a manner that is
quickly gaining acceptance in the
cable, computer and telephone indus-
tries. Despite the fact that portions of
the ATM standard are incomplete to

w
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got a better attitude. Sawtre Electronics. The company with the
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date, SONET remains the defined
transport layer for ATM. Using ATM
and other SONET-compatible equip-
ment, the network could dynamically
provide digital bandwidth, offering even
smaller customers an affordable
means of high bandwidth transmission
capabilities through a shared, on-de-
mand configuration.

For applications such as teleconfer-
encing or wide area networks, this
transmission capability means the
smaller user is no longer in the position
of leasing dedicated circuits with higher
fixed costs and limited flexibility.
Broadband network providers would be
able to sell capacity at a competitive
“retail” level, involving many customers
and diverse applications. This means
the SONET platform can help create
more revenue potential from both busi-
ness- and residential-oriented applica-
tions — applications that may rely on
an interconnection to the public tele-
phone network and, ultimately, to the
global network.

Conclusions

Several solutions exist today for in-
terconnecting headends. Microwave
links and supertrunking both remain
cost-effective approaches for systems
that have reasonable distances and
need to transport video from one loca-
tion to another. Proprietary digital sys-
tems such as linear PCM also may offer
short-term capital savings and, for
some cable systems, may be the pre-
ferred initial digital platform. However,
the limitations of today’s linear PCM
may require implementation of a sec-
ond digital network that can handle
more bandwidth, capacity and signal
transport demands. The resulting
“patchwork” network is likely to become
virtually impossible to manage cost-ef-
fectively or efficiently.

For many telecommunication
providers, including the long-distance
and local telephone companies, SONET
has become the digital platform of
choice. Since bandwidth needs and ca-
pacity can be efficiently managed by
SONET equipment developed by multi-
ple vendors, cable operators that imple-
ment SONET can be positioned to deliv-
er any number of new services that re-
quire combined voice, video and data
transmission capabilities. The prudent
network planner would be wise to care-
fully judge each of these various inter-
connect solutions to determine whether
the inexpensive solution today will serve
the operator in the long-term. CT
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Network

ava|lab|I|ty and reliability

By Nick Hamilton-Piercy

Vice President, Engineering and Technical Services

And Robb Balsdon
Director, Network Planning
Rogers Engineering

able TV networks that are expect-

ed to support new services and

meet customers’ rising expecta-
tions of service availability and reliability
must be more reliable than in the past.
Transactional services and on-demand
services, such as near-video-on-demand
(NVOD) and video-on-demand (VOD),
will require higher reliability because the
loss of a transaction or a sale will have a
direct effect on revenue, more so than a
temporary loss of a subscription premi-
um service. Low network availability or
reliability of services will alienate cus-
tomers and result in lost customers in a
competitive environment. If the network
reliability and service availability expec-
tations of the customer are not met the
service will not be used and the cable op-
erator will poison the customer’s demand
for new services.

Figure 1 illustrates that planned new
services drive the required level of net-
work reliability and this level of reliability is
one of the factors that determine the type
of network architecture that should be
considered by the cable operator.

What should the cable operator use as
the network availability specification?
Should networks that support lifeline ser-
vices or telephony services meet an avail-
ability objective of 99.99% or should they
meet a telco guaranteed availability speci-
fication for a local DS1 access service of
99.8% on average, or 99.7% for an interci-
ty DS1 service? (Availability specification
for Megaroute DS0 and DS1 service, Bell
Canada.) Availability as identified in the
CableLabs Outage Report of 0.6 out-
ages/month or 99.67% availability may be
adequate for nondemand or broadcast
cable TV services. On-demand services
may require an availability greater than
99.67% (possibly 99.98%). The cable op-
erator must decide on an availability or re-
liability target in order to evaluate and rank
various network architectures.

What is network reliability?
Reliability is the probability that the
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Figure 1: New services drive network reliability
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performance
and reliability
system will fail in a given period of time,  So, I g, = S,
or it can be defined as the frequency of
equipment or network failures as a func- Where:

tion of time. For devices with a constant
failure rate:

R(t) = e™

Where:

R(t) = reliability of the system for time pe-
riod (t)

| =failure rate

1= k/nt

Where:

k= number of failed devices

n = total number of devices

t = observation time

MTBF = mean time between failure

| =1/MTBF

I,=sum of the | for all the subcomponents

The objective of 0.6 outages/month re-
sultsin:

0.6 outage/month = MTBF of 1,200
hours
| = 1/MTBF = 8.33 x 10 failures/hour

As an example, this results in the reliabil-
ity values shown in Table 1.

What is network availability?

Availability is the amount of time the
network is available for use by the cus-
tomer in a given period. For example,
one year. Availability (A) is related to the
mean time to repair (MTTR) and the fail-
ure rate | by the function:

Table 1: Network reliability

Time period Reliability
One day 0.9802
One month 0.5489
One year 0.0007

For annual reliability of 99.99%:

R(t) = e™

R(t) = 0.9999

t = 8,760 hours

I =1.1705 x 10°® failures/hour

Mean time between failure is 10,000 years

Probability the system will fail
0.02%

4511%

99.93%
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“Transactional ser-
vices and on-demand
services ... will re-
quire higher reliability
because the loss of a
transaction or a sale
will have a direct ef-
fect on revenue, more
so than a temporary
loss of a subscription
premium service.”

A=p/(ug+1y)

Where:
M, = 1/MTTR
s = system

For example:

* An outage objective proposed by
the CableLabs Outage Task Force is
0.6 outages/month.

e | et's assume a MTTR (the time to
diagnose the problem, dispatch a repair
technician and actually repair the
equipment or splice the fiber cable
break) is four hours. (This is a reason-
able average based on Rogers experi-
ence.) Then:

M, =0.25 and
|, = 8.33 x 10 failures/hour

This results in an availability of
99.67%. As a comparison, availability
(annual) of 99.99% results in:

o MTBFs of 4.57 years.

¢ Failures/month or outages/month
of 0.018 — a factor of 30 fewer outages
(or a reduced MTTR) than the 0.6 out-
ages/month specification.

What availability do the telcos offer
for a commodity service such as DS1?
One particular telco guarantees a mini-
mum availability specification for DS1
service of 99.8% averaged over several
months for access and 99.7% for inter-
city DS1 service.

Availability may be a more under-
standable or direct metric, than a relia-
bility figure of the of the cable system
dependability from the customer per-
spective. Availability is straightforward
to calculate from operational measure-
ments. For example:
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configurations

Figure 2: Availability of alternative network/plant
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99.75%
99.80%

Network availability

99.85%
99.90%

99.95%
100%

A = Qutage period/sample period
= 0.876 hours/year
=99.99%

Improving network
availability/reliability

There are many ways for the cable
operator to improve the network avail-
ability/reliability. A number of these are:

1) Plan for equipment redundancy
were a single point of failure would af-
fect many customers.

2) Plan for fiber cable route redun-
dancy were a single point of failure
would affect many customers. For ex-
ample, Rogers plans for fiber route re-
dundancy to any group of customers or
subscribers greater than 2,000.

3) Specify and purchase equipment
with better MTTF and equipment that
can be repaired quickly to improve
MTTR, especially if no redundancy ex-
ists for this equipment.

4) Minimize the active points of fail-
ure such as reducing long trunk cas-
cades.

5) Improve MTTR by improving sys-
tem status monitor-

reduces the period of service interrup-
tion required to isolate and determine
the problem or fault.

6) Minimizing the number of system
power supplies minimizes the number
of point of failure. However, minimizing
the amount of plant fed from or through
a power supply area helps to isolate
problems and reduces the number of
subscribers affected by a power supply
failure.

7) Standby power supplies can im-
prove network availability and reliability
if they are properly maintained.

Availability/reliability of fiber
The failure rate or outage rate use
for fiber cable in network availability or
reliability calculations can have a signif-
icant effect on the level of fiber routing
redundancy or the fiber network archi-
tecture required to achieve a given net-
work availability or reliability specifica-
tion. The CableLabs Outage Task
Force recommends an annual failure
rate for fiber cable of 3%, which results
in an availability figure of 99.90% for a

ing and diagnostics:
e Bypass of ac-
tive devices during
maintenance or con-
struction (upgrade).

¢ Reduce pulling 8',%}:‘2?,0,
of equipment mod- Rodents
ules without proper Vehicle damage
authorization from | Fire
Firearms

the network manag-
er/supervisor.

¢ Good docu-
mentation helps in
troubleshooting. It

Floods

Table 2: sources of fiber outages
(Bellcore study)

Causes of outage

Extreme temperatures

Power line contact

Percent of reported failures
58
7.4
4.8

N R
NN
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You could learn everything you
need to know to pass the FCC’s
new proof-of-performance tests.

Or we could just give you the answers.

Without the right equipment,
complying with the govern-
ment’s new cable TV regulations
can be just as much a test of
your study skills as it is a mea-
sure of your cable system'’s
performance.

Which is why you need the HP
8591C cable TV analyzer with
Option 107. It makes complying
with the new proof-of performance
tests effortless by making all the
tough measurements for you.

Unlike other solutions that
require complex calculations
and calibrations between multi-
ple instruments, the HP 8591C
has integrated all existing proof-
of-performance tests into one
easy-to-use, portable instrument.
And it comes with three key
video measurements required
for 1995: differential phase, dif-

ferential gain and chrominance-
to-luminance delay inequality.

And for worldwide use, its
standard NTSC format can be
replaced with PAL or SECAM
formats.

And since all these measure-
ments are noninterfering except
CTB, you can make both RF and
video measurements without
disrupting your customer’s pro-
gramming.

And, there’s one other test the
HP 8591C handles better than
most.

Reader Service Number 27

The test of time.

It’s modular architecture allows
you to add new measurement
capabilities as your testing
needs change. Which means,
when government regulations
change in the future, so will the
HP 8591C. That way, neither it
nor your investment will
become obsolete.

So, you see, when it comes to
performing the government’s
new proof-of-performance tests,
there’s really only one thing you
need to know — the HP 8591C
cable TV analyzer from Hewlet-
Packard. To learn more, call
1-800-452-4844, Ext. 8307.

There is a better way.

(D Prraey

©1994 Hewlett-Packard Co. TMMID418/CED



Figure 3: Availability of alternative network/plant
configurations

Ring-ring-star 3LE
Ring-star-bus 2Tk 3LE
FBB-25 amp | ]
45Tk + 3LE
CAN 5Tk 3LE
FTF 3LE
FTF 5Tk 3LE
Star-star-bus 3LE
Star-star-bus 2Tk 3LE
RH-star-star-bus 3LE
Star-star
Regional link-no ring
99.55%
99.60%

99.85% 99.95%
99.90% 100%

99.65% 99.75%

99.70% 99.80%
Network availability
Fiber = 3%, Amp = 10% (CableLabs Outage Task Force)

Figure 4: Availability of alternative network/plant
configurations

Ring-ring-star 3LE
Ring-star-bus 2Tk 3LE
CAN 5Tk 3LE
FTF 3LE
FTF 5Tk 3LE
Star-star-bus 3LE
Star-star-bus 2Tk 3LE = n e
RH- star-star-bus 3LE [
Star-star
Regional link-no ring
99.91%
99.92%

99.93% 99.95% 99.97%
99.94% 99.96%
Network availability

99.98%

Fiber = 1.5%, Amp = 5% (example)

99.99%

Figure 5: Star-star-bus (SSB)

® | ow-cost provision of broadcast services because of electro-optic repeats
® | ower reliability/availability as a result of cascaded optics
® Shortening amplifier cascades can improve reliability/availability
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“Cable operators
should develop target
network availability
specifications and
collect and analyze
reliability figures from
equipment vendors,
other cable operators,
operational records
and industry groups
such as Belilcore and
CablelLabs.”

50-mile fiber link. A Bellcore study that
reviewed fiber failures from 1986 to
1993 determined that based on a re-
view of 650 failure reports unavailability
was 1 minute/sheath mile, which results
in an availability figure of 99.992% for a
50-mile fiber link. Refer to Table 2 for a
summary of the sources of fiber cable
outages. (This is from the Bellcore
Fiber Cable Outages Study, 1986-
1993.)

Choice of fiber
network architecture

In order to rate and rank the various
types of fiber network architecture
based on end-of-line availability (the
availability that the subscriber sees) a
cable operator must develop failure rate
figures for the various network compo-
nents between the headed and the sub-
scriber. For example, the cable opera-
tor must determine failure rates for:
Electro-optic (E/O) equipment.
Fiber cable.
Amplifiers in the coaxial plant.
Passive devices in the coaxial plant.
Coaxial cable.

Failure rates can be developed using
empirical data developed by the cable
operator, data from other operators,
data collected by CablelLabs, data from
telcos and data available from equip-
ment vendors.

As an example, Figures 2 (page 44),
3 and 4 show the variability of network
availability of various network architec-
tures. The figures are based on differ-
ent failure rates for fiber cable and am-



plifiers with failure rates for the other
network components held constant.

In Figure 2, failure rates of 0.3%
(Bellcore study) and 10% are used for
fiber cable and coaxial amplifiers re-
spectively. The histograms for the net-
work architectures that achieve an
availability of 99.98% are highlighted.
Lower network availabilities, less than
99.98% are shown for networks that
have more than three amplifiers and
several cascaded nondiverse fiber
links. All fiber networks have better
availabilities than long trunk amplifier
cascades.

In Figure 3 failure rates of 3% (Ca-
bleLabs Outage Task Force) and 10%
are used for fiber cable and coaxial
amplifiers respectively. Again, the his-
tograms for networks that achieve an
availability of 99.98% are highlighted.
The main difference between Figure 2
and 3 is that networks that have nondi-
verse fiber links of substantial dis-
tance, regional hub (RH)-star-star-bus
and long fiber links between headends,
have a lower network availability.

In Figure 4, failure rates of 1.5%
and 5% (closer to Rogers experience)
are used for fiber cable and coaxial
amplifiers respectively. In this figure
some of the network types are not
shown in order to simplify the diagram
and help illustrate that the only net-
works considered here that meet
99.98% availability are: the ring-ring-
star-3LE (amplifier), the fiber-to-the-
feeder (FTF) and the fiber star-star
with fiber-to-the-home (FTTH).

In general, network architectures
that minimize the number of cascaded
amplifiers and provide some fiber
route redundancy, especially for
longer links between headends or fiber
distribution hubs can achieve higher
levels of network availability. Figures 5
through 9 illustrate a number of the ar-
chitectures that were compared based
on network availability.

Summary

When determining which fiber net-
work architecture should be imple-
mented, the availability of each of the
alternative architectures should be
compared. Developing the failure
rates for the various network compo-
nents that are use to calculate overall
network reliability can be challenging
because:

e Typically systems are not in
place to consistently and accurately
track and record network component
failure rates.

® Cost-effective to rebuild

Figure 6: Fiber-to-feeder (FTF)

® Higher cost to provide broadcast services to large dense areas

® Higher reliability as a result of reduced cascades

® | ow cost
® | ower reliability, long trunk/cascades

Figure 7: Fiber backbone (FBB)

e S a—

® Improvement on reliability of FBB

Figure 8: cable area network

® Higher costs than FBB, lower cost than FTF or SSB

Figure 9: Fiber ring
® Higher costs than SSB and FTF

® High reliability if amplifier cascades are short

e Failures due to technician errots
that inadvertently cause outages must
be included in the overall network
availability.

Cable operators should develop tar-

COMMUNICATIONS TECHNOLOGY

get network availability specifications
and collect and analyze reliability fig-
ures from equipment vendors, other
cable operators, operational records
and industry groups such as Bellcore
and CablelLabs. CT
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How to maintain
system reliability/integrity

Cable TV systems are now delivering
high-profile services and will deliver
even more in the near future. These
services require higher levels of sys-
tem reliability and system integrity than
have previously been required. This ar-
ticle discusses some alternatives for
increasing both system reliability and
integrity. In particular, it focuses on the
use of network management.

By Colin Horton
Product Manager, C-COR Electronics Inc.

oday’s cable TV systems are

I now delivering high-profile ser-
vices such as pay-per-view
(PPV) and local ad insertion. High-pro-
file services are those services that are
heavily publicized and for which a con-
siderable additional income is project-
ed. In the near future, more of these
high-profile services such as video-on-
demand (VOD) and near-VOD will be
carried on cable systems. There also is
the likelihood that cable systems will
carry telephony service, either as a

hard-wire service to replace or supple-
ment existing twisted-pair service, or
wireless service such as personal com-
munications systems (PCS). In the
United Kingdom, some cable operators
are already carrying telephony service
over their coaxial cable systems.

Plain old telephone service (POTS)

has the highest profile of all the new
services that could be carried by a
cable system. This high-profile results
from the “lifeline” type of service that is
an essential part of today’s POTS.
Simply put, the phone system must
work all the time to support 911 and
other emergency services.
The requirements placed on a cable
TV system that is to carry these high-
profile services are considerable. In
particular these services all require ex-
tremely high system integrity. That is
the ability to operate very reliably and
to consistently deliver high-quality sig-
nals (maintain good system perfor-
mance).

In the last five years dramatic ad-
vances have been made in overall sys-

tem reliability. These advances have
been made in two main areas. The first
is the use of AM fiber optics to reduce
amplifier cascades. AM fiber has dra-
matically reduced the number of poten-
tial failure points between the headend
and the subscriber. The second is the
universal acceptance of the need to not
only protect active devices from high
voltage surges but also to provide con-
tinuous system operation after the
surge. This acceptance has led to the
universal use of crowbar protection
circuits and to the virtual elimination of
fuses in the through-power path.

These advances are the foundation
upon which future networks will reli-
ably operate. In order to build upon
this foundation, careful consideration
must be given to the following:

® The reliability of the individual ac-
tive components. In active compo-
nents, high reliability translates into
high mean time between failures
(MTBF). There are two critical con-
tributors to a high MTBF — low oper-
ating temperatures for components

Fiber-optic node

Amplifier

Tap

Intelligent in-home device

Area of uncertainty

Figure 1: Area of uncertainty with in-home network monitoring

[
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and the ability to withstand surges.

® System architecture and redun-
dancy. A system architecture that re-
duces the number of active devices
cascaded between the headend and
the home will be significantly more reli-
able that one with a longer cascade. In
a fiber-based architecture, cascades as
long as six or seven amplifiers after the
fiber-optic node are now used. Cas-
cades of three or fewer amplifiers after
the node would provide a higher level of
service reliability to the individual sub-
scriber because of the reduced possi-
bility of active device failure. When the
issue of service reliability for lifeline
telephone service is considered, single
points of failure, such as the laser
transmitter, the fiber-optic cable or the
fiber-optic receiver can have a devas-
tating effect on system reliability. To
offset these single points of failure,
backup devices and systems that pro-
vide redundancy are required. Backup
transmitters with optical switches, re-
dundant optical fiber paths and backup
optical receivers with RF switching can
be used in combination to provide vari-
ous levels of redundancy, and to signif-
icantly increase reliability.

® Powering. System powering for life-
line services requires considerable
standby capacity, often on the order of
eight hours. If the in-home telephone in-
terface is to be powered from the sys-
tem, additional standby powering ca-

“A system architec-
ture that reduces the
number of active
devices cascaded be-
tween the headend
and the home will be
significantly more re-
liable that one with a
longer cascade.”

pacity is required. In addition, contin-
gency plans for long outages must be in
place, so that continued telephone ser-
vice can be provided. Like any other re-
dundant component, standby power
supplies require remote monitoring and
control capability. This remote monitor-
ing and control capability should be
linked into or be an integral part of a
complete network management system.

®* Network management. Network
management or status monitoring has
long been acknowledged as a means of
detecting outages. Because the net-
work management system detects out-
ages, technicians can be dispatched
quickly to the site of the outage and the
overall mean time to repair (MTTR) is

decreased. Network management soft-
ware with a built-in expert system can
further decrease the MTTR by pinpoint-
ing the location of an outage (and iden-
tifying the probable cause) thus reduc-
ing the time a technician takes to locate
the source of the outage.

Network management
implementation

The network management system
must be able to detect and to locate
outages cost-effectively. The ability of
the network management system to de-
tect outages depends on the location of
the components it monitors. Network
management components can be in-
stalled in a variety of locations:

® In-home.

® At end-of-feeder-lines.

® In fiber-optic devices.

® In RF amplifiers.

The increased intelligence of de-
vices installed in the home and their
ability to communicate back to a central
point can be used to provide a fine res-
olution view of system outages. As-
suming a high penetration of devices
that are being communicated with on a
very regular basis, the exact location of
an outage could be pinpointed to not
only the tap, but the drop.

However, in today’'s feeder designs,
there is often express feeder (or trunk)
with one or more RF amplifiers be-

Fiber-optic node

Amplifier

Tap

End of line monitoring
device

Area of uncertainty

O@DV@

Figure 2: Area of uncertainty with end-of-line monitoring
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Fiber-optic node with
status monitoring

&>

>
[]

O Area of uncertainty

Amplifier with status
monitoring

Tap

Figure 3: Area of uncertainty with RF amplifier monitoring
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Outage

tween the fiber-optic node and the first
tap unit. In-home monitoring has limit-
ed capability to locate outages in these
systems.

Figure 1 (page 48) illustrates this
type of system. The location of the out-
age cannot be determined exactly. Ad-
ditional outage time will occur while the
technician searches the entire shaded
region trying to pinpoint the failed com-
ponent if in-home monitoring devices
are the only devices used for network
management. Such dependence on in-
home monitoring also assumes that
there is a monitoring device installed in
one of the homes fed from the first tap
after the amplifier.

End-of-line monitoring devices can
detect outages to a particular branch of
a feeder line. Aithough they do not re-
quire the penetration that in-home de-
vices do, they do need to be installed
at every end-of-feeder-line to provide
accurate outage location information.
However, the end-of-line monitoring
device's ability to locate outages is
very dependent upon the architecture
of the system. (See Figure 2 on page
49.) Additionally end-of-line devices
are limited in their ability to locate out-
ages in systems with express feeder.

Monitoring components in fiber-
optic devices can only detect and lo-
cate outages that occur in the node, in
the headend and in between the head-
end and the node. So in order to detect
failures after the node, one of the three
other network monitoring location op-
tions must be included in the network
management system. However, since
fiber-optic component failures can be
catastrophic because of the large num-
ber of subscribers served by each
node, fiber-optic components are often
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part of a redundant system. It is essen-
tial that any redundant fiber-optic oper-
ation be monitored by a network man-
agement system, and that the monitor-
ing include the following:

® Satisfactory operation of the main
path or component.

® Satisfactory operation of the back-
up path or component.

® Switchover from main to backup
path or component or vice versa.

® Ability to remotely control the
switchover device.

RF amplifiers with network manage-
ment monitoring components also can
detect and locate outages but are gen-
erally more effective than the three
previously discussed monitoring com-
ponent locations. But their ability to lo-
cate outages stops at the last moni-
tored amplifier. Typically only the larg-
er trunk and bridger amplifiers are
monitored, leaving the largest number
of amplifiers (the line extenders) un-
monitored. However, today’s systems
do not always use line extenders and in
some systems where they are being
used, network monitoring is being seri-
ously considered. Depending upon
whether or not line extenders are used,
or when they are, if they are monitored,
RF amplifier monitoring can have the
smallest area of outage location uncer-
tainty. (See Figure 3.)

Outage detection and location has
been known as an advantage of net-
work management systems for some
time. Another aspect of network man-
agement systems that has not yet been
fully utilized is the system’s ability to
predict outages before they occur. If
properly implemented, outage predic-
tion can prevent outages. While outage

COMMUNICATIONS TECHNOLOGY

detection depends upon “go/no go” in-
formation (is the device responding or
not?), outage prediction depends upon
analysis of various analog parameters.
These parameters include RF signal
levels, RF system performance char-
acteristics (composite triple beat —
CTB — and carrier-to-noise ratios —
C/N) and AC power voltage.

The ability of the network manage-
ment system to predict outages de-
pends upon the location of the monitor-
ing components and the ability of these
components to measure critical system
operating parameters. Once again,
there are a variety of locations where
network management components can
be installed:

® In-home.

¢ End-of-feeder-lines.

® Fiber-optic devices.

* RF amplifiers.

The ability of an in-home device to
do quantitative measurements and to
be able to report them is not always
guaranteed. While some in-home de-
vices have the ability to measure in-
coming RF signal levels or bit error
rate, this capability is not always avail-
able. Where in-home devices are in-
stalled with RF level measurement ca-
pability they can be used to predict out-
ages in the portion of the system after
the last automatic level control (ALC)
amplifier. An amplifier with ALC will au-
tomatically compensate for any system
or amplifier problem and can thus
mask any change in RF levels and the
subsequent change in CTB and C/N
from any device downstream.

In-home devices are not usually
connected to the same power system
that powers the amplifiers so in-home



devices cannot usually monitor the 60
VAC power used to power the RF am-
plifiers and predict potential power-re-
lated outages. In-home devices that
are designed to supply POTS will most
likely be powered from the same
source as the RF amplifiers and so can
have the ability to predict power-relat-
ed outages.

End-of-line devices can not only
measure RF signal levels, they are
often designed to measure CTB and
C/N, and thus quantify system perfor-
mance. (In fact some products are de-
signed to do Federal Communications
Commission proof-of-performance
testing.) However, like in-home de-
vices, they can only be used to predict
outages in the portion of the system
after the last ALC amplifier.

The performance of the system is di-
rectly dependent upon the perfor-
mance of the active RF and optical de-
vices. Distortion and noise perfor-
mance of the system are driven by the
active device performance. In particu-
lar, the ability of RF amplifiers, with
ALC, to maintain constant output levels
dramatically affects both distortion and
noise performance. RF amplifier net-
work management that monitors RF

Figure 4: Number of monitoring devices per mile
for a typical cable system
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output levels and other internal amplifier
operating parameters that directly affect
RF output levels can detect system per-
formance changes at their source. The

received optical power at a fiber-optic
receiver directly affects the system C/N,

(Continued on page 72)
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Look, no coax: Building
the ubiquinetwork — Part 3

The following is the third installment in
this series on the information superhigh-
way and what it means to operators, ven-
dors and consumers. Parts 1 and 2 ran in
the March and April issues respectively.

By George Lawton
West Coast Correspondent

s cable and phone companies
Arace to build the ubiquinetwork,

they are in search of a lower cost,
more reliable way of delivering services to
the home. FutureVision of America Corp.
and ELCOM Technology Corp. claimed to
have developed a technology that en-
ables standard household wiring to carry
up to 84 Mbit/s over a range of up to 1,000
feet! FutureVision plans to use this tech-
nology later this year in its deployment of
an interactive service over Bell Atlantic’s
digital fiber network being deployed to
38,000 homes in Dover Township, NJ.

Paul Hellhake, chief technology officer
at FutureVision, said that at first he was
skeptical of the technology, and that he
even postponed three meetings with
ELCOM before he saw the technology.
“But when they went over the theories it
started to make sense, and when they
demonstrated it, it really made sense.”

ELCOM already has begun marketing
a commercial device for LAN communica-
tions based on this technology. It enables
computers to communicate at up to 1.2
Mbit/s over standard AC wiring and is sell-
ing for $495 per AC modem pair.

ELCOM also has created another ver-
sion, stillin the lab, that enables data com-
munications at up to 6 Mbit/s between a
given modem pair. Furthermore, each cir-
cuit in a building can support up to 14 dif-
ferent modem pairs, for a total of 84 Mbit/s
per circuit. And most houses and other
buildings have several circuits.

Hellhake said that the company plans
to buy the units in small quantities for
under $200 per modem. Once volume de-
ployment begins, and the circuits are en-
coded into silicon, the price could drop to
well under $100 each. A fully digital ver-
sion is expected to be available by the end
of the year. According to Hellhake the only
issues involved in making this happen are
engineering, not technical — they have to
figure out how to shrink the bench-top unit
into silicon.
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Old idea

The idea of taking advantage of home
wiring has been around for some time,
but has always fallen short of expecta-
tions due to three primary reasons: 1)
noise, 2) phase nonlinearities and 3)
standing waves.

According Hellhake, this technology is
totally immune to the noise generated by
typical household equipment. He said
that he participated in one experiment in
which data communications were set up
between two computers. Seven people
simultaneously turned on vacuum clean-
ers, blenders and hair dryers, without
causing the bit error rate (BER) to drop. In
fact, they were able to maintain a BER of
10, whereas traditional twisted-pair
wiring is only specified to achieve a BER
of 106,

Hellhake said that they also conducted
several tests between adjacent houses
and adjacent hotel rooms, to determine if
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there was any interference from one cir-
cuit to another. Although ELCOM has de-
veloped a filter that can be deployed if
necessary, Hellhake said they never had
to use them, even when operating two
networks in adjacent hotel rooms at the
same frequency.

AC wiring is notorious for having a
nonlinear phase across a wide band-
width. Consequently, existing commercial
products that operate over phone lines
today are modulated in the kHz range.
For example Adaptive Networks currently
is selling a 19.2 kbit/s modem that runs
over AC wiring for over $1,000 a pair.
Charles Abraham, developer of the tech-
nology at ELCOM, claims to have devel-
oped a technique to maintain phase lin-
earity across a much wider bandwidth.

In any ideal network, the impedance
across the wiring is constant — and
known. However, in electrical networks,
the impedance changes constantly as



new devices are plugged in and turned
on, resulting in standing waves. These
can have disastrous effects on devices
that use AC wiring to communicate.

For example, the Intelejak Phone from
the Phonex Corp. sounds exciting when
you read the catalog. It supposedly en-
ables you to just plug a device from a
phone jack into a power plug, and then re-
ceive calls on any phone plugged into an
AC outlet. However, the reality is quite dif-
ferent according to Abraham who tested
the device.

He said that in order to get the phones
to work he had to tune them, a process
that took about an hour. (And he is an
electrical engineer, can you imagine mom
trying it?) However, he found that when he
went to use the phone after a few hours,
he had to retune the phone because the
impedance on the network had changed.

Abraham said that with his technique,
communications over the network are not
affected by impedance changes. Abra-
ham has three patents for the technology
on file. However, he says they are holding
back their being issued until ELCOM and
partners can corner all of the major
patents relating to the technology. Conse-
quently, he was unwilling to go into any
details about how he manages to over-
come these problems.

Deployment plans

Hellhake said there are lots of applica-
tions for this technology in old building like
hospitals and schools, which were not de-
signed to be postwired. He points out that
in homes it will bring a new level of conve-
nience to consumers who will be able to
get a signal from wherever they plug the
TV set in, not just next to a few dedicated
coax ports.

According to Hellhake, at first the tele-
phone companies were skeptical, then
they were more interested in something
that could augment the network rather
than replace it. Consequently FutureVision
and ELCOM have been focusing on ways
to use the technology for video and data.

Perhaps this technology could play a
key role in power companies becoming
major players in building the ubiquinet-
work. Many of them already have fiber in
their networks for network monitoring and
control, most of which goes unused. One
could imagine a fiber-to-neighborhood ap-
proach with the last 1,000 feet being car-
ried over the electrical network to the
home. With a total capacity of up to 84
Mbit/s, 14 to 28 streams of switched video
per section could potentially be delivered,
with enough bandwidth for return path
communications. CT
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Video testing
step by step — Part 2

The new Federal Communications
Commission-required “video tests” are
just a year away. Remember that sys-
tems subject to the new rules are re-
quired to pass and document the tests
by July 1, 1995. This article is one ap-
proach to fulfilling the testing require-
ments. Part 1 covered FCC reporting
requirements and baseband video ba-
sics. This part focuses on two specific
tests — in-channel frequency re-
sponse and percent modulation. Fol-
lowing installments will continue to de-
tail each of the FCC-required tests,
plus include information on a few tests
that may benefit picture quality and
system troubleshooting.

By Jack Webb

measurement of the gain vs. frequen-
cy over the range of frequencies occu-
pied by the video information for a
specific channel. Poor frequency re-
sponse will cause low picture quality.
The in-channel frequency response re-
quirement includes both the headend
and the distribution system (and in
2000 the converter). The headend
may be tested separately and added to
the worst-case system frequency re-
sponse for a single channel or the en-
tire system measured using the follow-
ing procedures. The following sections
provide detailed information on the
FCC Rules and Regulations, a defini-
tion of the test, a description of the pic-
ture effect, a measurement procedure
and many helpful hints and precau-

tions for making the measurements.

® FCC specification 76.601 (c): The
operator of each cable TV system
shall conduct complete performance
tests of that system at least twice each
calendar year (at intervals not to ex-
ceed seven months), and shall main-
tain the resulting test data on file at the
operator’s local business office for at
least five years.

® 76.601 (c)(1): For cable systems
with 1,000 or more subscribers, but
with 12,500 subscribers or less, proof-
of-performance tests conducted pur-
suant to this section shall include mea-
surements taken at six widely separat-
ed points within each mechanically
continuous set of cables within the
cable TV system. Within the cable sys-

Product Manager, Sencore

T he following informa-
tion is taken from var-
ious reliable sources
and is believed to be ac-
curate at the time of print-
ing. Please refer to the
FCC Rules and Regula-
tions Part 76.601 through
76.605 to be sure that you
fulfill the legal require-
ments. Listed with each
recommended test and
the FCC-required tests is
information on the FCC
regs, a definition of the
test, a description of the
picture effect, a measure-
ment procedure and many
helpful hints and precau-
tions when making and in-

Figure 9: Frequency response
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Figure 10: Frequency response measurement
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tem, one additional test point shall be
added for every additional 12,500 sub-
scribers or fraction there of. Such
proof-of-performance test points shall
be balanced to represent all geograph-
ic areas served by the cable system.
At least one-third of the test points
shall be representative of subscriber
terminals most distant from the system
input in terms of cable length. An iden-
tification of the instruments, including
the make, model number and most re-
cent date of calibration, a description
of the procedure utilized, and state-
ment of the qualifications of the person
performing the test shall be set forth.

¢ 76.601 (c)(2): Proof tests shall be
made on a minimum of four channels
plus one additional channel for every
100 MHz, or fraction thereof, of the
cable distribution system upper fre-
quency limit. The channels selected
for testing must be representative of
all the channels within the cable TV
system.

® 76.605 (a)(6): The amplitude char-
acteristic shall be within the range of
+2 dB from 0.75 MHz to 5 MHz above
the lower frequency boundary of the
cable TV channel, referenced to the
highest and lowest amplitudes within
these frequency boundaries. Note that
prior to Dec. 30, 1999, tests do not in-
clude the converter frequency re-
sponse; after that date the converter or
other equipment must be included in

“Frequency response
is the measurement of
the amplitude vs. fre-
quency variation in an
RF system. (The video
processing equipment
contributes to the
overall frequency
response.)”’

the test, if it is provided or maintained
by the cable operator.

® 76.609 (i): For systems using
cable traps, measurements may de
performed prior to the trap. The effects
of the trap must be attached to the
proof-of-performance records.

Definition: Frequency response is
the measurement of the amplitude vs.
frequency variation across a specified
bandwidth. (The video processing
equipment contributes to the overall
frequency response.) Typically the fre-
quency response is measured in dB
(ratio of the maximum to the minimum
gain variation) and is stated as +x dB

COMMUNICATIONS TECHNOLOGY

where x is one half the total variation.
In some circumstances the maximum
total variation is stated as the peak-to-
valley.

The frequency response of the
channel is measured from 0.75 to 5
MHz above the channel's lower fre-
quency boundary or from -0.5 MHz
below the video carrier frequency to
3.75 MHz above the video carrier fre-
quency. Across this frequency range
the gain of the system must not ex-
ceed a difference of 4 dB peak-to-val-
ley or £2 dB from the mean level. Fig-
ure 9 illustrates a typical frequency re-
sponse.

Picture effect: The frequency re-
sponse’s effect on the picture quality
will depend on the particular signature
of the response and the degree of gain
inequity at various frequencies in the
channel. Disturbances may include
fuzzy edges of objects in the picture,
unintentional brightness variatiors
from top to bottom or right to left in the
picture and or color streaking and
smearing. High end “roll off” within a
channel is a common problem. If se-
vere enough this will produce pictures
with weak colors and low contrast.

Measurement procedure: The total
channel frequency response includes
both the effects of the headend pro-
cessing equipment (demodulators,
descramblers, encoders, video
switches, modulators, etc.) and the
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distribution system frequency re-
sponse over a particular channel. Test
procedures are outlined in the NCTA
Recommended Practices, which pro-
vide for adding two individual mea-
surements or for making a total mea-
surement. Both procedures have ad-
vantages and disadvantages that the
user must consider.

If we assume that we want the most
accurate measurement without inter-
fering with system operation, then the
most desirable procedure is to use a
VITS test signal inserted at the head-
end and measured at our distribution
system test points utilizing a demodu-
lator and video signal analyzer. This
technique is applicable to all channel
configurations except those using het-
rodyne processors. If the programmer
supplies a VITS signal on the proces-
sor channel, using the supplied test
signal avoids the difficult process of in-
serting a test signal, which requires
system interruption. The major draw-
back to testing the complete system is
that two personnel are required; one to
make the field measurements and one
to set up the test signal generator in
the headend.

Setup time is saved if the composite
and combination test signals are both

“Remember that sys-
tems subject to the
new rules are re-
quired to pass and
document the tests
by July 1, 1995.”

provided by the generator and are pro-
grammable on any VITS line and field.
Using either method the test proce-
dure is the same, whether measuring
at the headend test point or at the sub-
scriber drop. Using the multiburst
method, as described in the “Refer-
ence Measurements” section, by doc-
umenting the amplitude of each fre-
quency packet, will provide relatively
accurate and consistent information.
System end-to-end testing will provide
the most accurate measurements.

To measure the frequency re-
sponse of a channel without interfer-
ence to the system’s operation you will
need to insert a VITS test signal in the
VBI of the channel to be tested. This

should be done at the satellite receiver
output (or following the decoder if
used). See the insertion diagram in
Figure 10.

Choose a VITS test signal with the
multiburst pattern. The multiburst test
signal is shown in Figure 11. Other
VITS patterns may be used for manual
measurements, such as one of the
multipulse or line sweep test signals.
Be sure that the test signal chosen is
compatible with the measurement de-
vice and the equipment under test.
Multipulse can give erroneous read-
ings when high differential gain or
phase is present in the system.

Procedure:
1) Connect the test equipment as
shown in Figure 10 (page 55).

2) Test signal generator setup:

a) Connect the signal insertion de-
vice or loopthrough as required.

b) Select the VITS insertion mode.

¢) Select the desired test signal.

d) Connect to the insertion device,
enable the generator output.

e) Using the CATV video signal an-
alyzer, verify the test signal insertion.

3) Demodulator setup:

White reference

100 =pw s nmunaumns

B0 st w v v mnmm e wn. .

»
S
|

IRE units

20 e = w ww mhesnannmnns

]

Burst

Sync
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Figure 11: FCC multiburst test signal

4.1 MHz

1.25 MHz 3 MHz

a) Tune to the channel to
be tested.

b) Use the envelope de-
tection mode to prevent inci-
dental carrier phase modu-
lation from affecting the
measurement. (Editor’s
note: Use caution when
measuring the mutliburst
with envelope detection.
This can create burst axis
shift because of quadrature
distortion creating measur-
ing accuracy errors.)

c) Be sure the “zero carri-
F er reference” mode is turned
off.

4) CATV video signal an-
alyzer setup:

2 MHz 3.58 MHz

0.5 MHz

---------------------------.----.--------o------1

a) Check the cal signal
and be sure the display gain
and vertical position controls
are properly set.

b) Set the line select to
the line and field where the
VITS test signal is inserted.

¢) Select the 1 H sweep
mode so that one horizontal
line is displayed.

5) Press the freq. resp.
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key and read the LCD for the frequen-
¢y response variation in +dB.

Or, for manual measurements:

a) Adjust the vertical position and
gain control as required to position the
white reference bar on the 100 IRE
graticule and the sync pulse on the -40
IRE graticule.

b) Identify and measure the “packets”
with the minimum and the maximum
peak to peak amplitude.

¢) The frequency response (FR) in
+dB can be calculated by the following
formula:

FR = 20Iog(Minimump_p/Maximump_p)/2

6) If unacceptable measurements re-
sult, troubleshoot the system back up the
video path using the CATV video signal
analyzer. Be sure to remove the
feedthrough terminator where appropriate.

Precautions:

1} If multiburst test signals are mea-
sured using a spectrum analyzer, only
those multiburst test signals using equal
time packets of burst will produce the
proper spectrum analyzer display. See the
detailed information on your generator for
specific timing and frequency information.
Generally, the FCC multiburst test signal
may be used, where the NTC-7 combina-
tion test signal may not. Note that spec-
trum analyzer [F filter shape factor also
may affect the ability to measure multi-
burst packet amplitudes, especially the
lower frequency bursts.

2) Check the insertion point to be sure

“Percent modulation
is one of the histori-
cally disregarded
specifications or has
been entrusted to the
‘idiot’ lights on the
modulator.”

that the inserted test signal and the video
source are set to the proper levels.

3) The standard FCC multiburst test
signal’s last “packet” consists of 4.1 or 4.2
MHz signals and is above the required
3.75 MHz upper frequency limit. Your sys-
tem may pass at 3.75 MHz and fail at 4.1
MHz.

4) If you elect to measure the headend
and the system separately, do not forget
to add the worst-case system frequency
response measurements to each individu-
al channel frequency response measure-
ment at the headend.

5) Remember that if you are switching
video sources or using commercial inser-
tion equipment, you will want to include
these items in your analysis of system per-
formance to comply with the FCC require-
ment to test channels “typical” of those on
your system.

Percent modulation
There are no FCC specifications on
percent modulation for cable systems,

also known as depth of modulation. Per-
cent modulation is, however, one of the
most critical parameters in the headend.
The proper level of modulation is 87.5%
for NTSC video. Overmodulation pro-
duces far more sever problems than
does undermodulation. Overmod almost
ensures that your system will fail the oth-
erwise easy to pass specifications for
differential gain and differential phase.
Overmod also produces “sparkles” or
washed out picture and sync clipping.
The effect of clipped sync varies from TV
to TV and VCR; some will not sync prop-
erly or occasionally roll.

Undermodulation reduces the bright-
ness of the picture and degrades the
video signal-to-noise ratio. This will be
especially noticeable when switching
between channels with more than 5%
difference in their percent modulation.
A low percent modulation will produce a
weak luminance signal at the video de-
tector of the receiver. Turning up the
set brightness to compensate for the
weak signal “enhances” the noise pre-
sent in the signal. Again, larger screen
sets will display this problem more pre-
dominately.

Percent modulation is one of the his-
torically disregarded specifications or has
been entrusted to the “idiot” lights on the
modulator. Percent mod cannot be prop-
erly set using the indicators on most mod-
ulators or by “looking at a monitor, turning
up the modulation until you see sparkles,
and backing off the modulation slightly.”
Indicators on the modulator usually can-
not respond properly to active program
video. Using the sparkle test depends on

Figure 12: percent modulation

Modulation of the RF envelope
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the characteristics of a par-
ticular receiver. There are
three procedures described
in the NCTA Recommended
Practices. Any of these,
used carefully, will provide a
proper percent mod setting.
Be sure to follow the specific
instruction for the particular
equipment that you are
using and practice the basic
procedures outlined in the
baseband basics section in
last month’s instaliment.
Definition: Percent mod
of a video carrier is the per-
centage of the difference be-
tween the maximum and the
minimum of the RF enve-
lope amplitude divided by
the maximum RF envelope
amplitude. See Figure 12.

% mod =100 x (A-B)/A
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The maximum RF envelope ampli-
tude occurs at the sync tips. The mini-
mum RF envelope occurs at the
whitest part of the picture. To properly
measure or set the percent mod, the
modulated carrier must contain both
sync tip peaks and a 100 IRE white sig-
nal. If suppressed or stripped sync is
used in your scrambling system, the
scrambling must be turned off or a pro-
cedure permitting measurement of the
unsuppressed sync during VBl must be
used.

Picture effect: Overmodulation is far
more detrimental to picture quality than
undermodulation. Overmod produces a
picture with sparkles, sync clipping and
distortion of the higher level luminance
and color signals caused by nonlineari-
ty in the modulator. The nonlinearity is
measured in terms of differential gain
and differential phase. High differential
gain produces a picture distortion char-
acterized by changes in the color satu-
ration as the brightness changes —
when only the brightness on the picture
should change. High differential phase
produces changes in the hue of a color
as the brightness changes — when
only the brightness should change. Un-
dermod will produce a picture with low
brightness. This low brightness or
weak luminance signal will produce a
soft low contrast fuzzy picture.

Measurement procedure: There are
three measurement procedures de-

scribed in the NCTA Recommended
Practices. Of the three, the preferred
method is to use a precision demodula-
tor and waveform monitor/vector
scope, or wide bandwidth oscilloscope.
Using a spectrum analyzer requires
taking the channel out of service al-
though with full field test signals will
produce extremely accurate results. A
VITS signal cannot be used because
most spectrum analyzers cannot easily
be triggered on a specific line contain-
ing the VITS test signal with a white
reference.

The signal level meter method has
the same limitations as the spectrum
analyzer method. In addition, some

SLMs may have additional characteris-
tics limiting their ability to perform the
demodulator function. Some meters
have video AGC circuits to maintain a 1
V video output, which prevent linear
changes in video output proportional to
RF input level changes. Thus the de-
scribed measurement procedure can-
not be used with this type of SLM. Sim-
ilarly, some SLMs have an AGC IF sys-
tem, which also prevents the desired
video level amplitude change with RF
level changes. SLMs also are typical-
ly designed to detect only the peak
signal level amplitude and do not ex-
hibit linear detector characteristics.
The precision demodulator and

Figure 14: zero carrier reference
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CATV video signal analyzer method can
be accomplished with no interference to
system operation. This method uses a
demodulator with a “zero carrier refer-
ence” pulse that effectively turns off the
carrier, simulating 0% modulation. As
with the other percent modulation mea-
surement procedures, it is best that a
test signal with a white reference be
used for the measurement. This can
easily be done using a generator in the
VITS mode, generating the composite
or combination test signal as used for
the other tests. Follow these basic
steps.

Procedure:

1) Connect the test equipment as
shown in Figure 13 (page 59).

2) Demodulator setup:

a)Tune to the channel to be tested.

b) Use the envelope detection mode
to prevent incidental carrier phase mod-
ulation from affecting the measurement.

¢) Turn on the zero carrier reference
mode.

d) While viewing the test signal on
the CATV video signal analyzer, adjust
the analyzer so that the sync tip, the
white reference signal and the zero car-

m ' Rails

rier reference pulse are all displayed.
Generally, the position and width of the
zero carrier reference pulse may be ad-
justed on the precision demodulator.
See Figure 14 (page 59).

3) Video signal analyzer setup:

a) Check the cal signal and be sure
the display gain and vertical position
controls are properly set.

b) Set the line select to the line and
field where the VITS test signal is insert-
ed.

¢) Select the 1 H sweep mode so that
one horizontal line is displayed.

4) Press the % mod key and read the
LCD for the % modulation.

Or, for manual measurements:

a) Adjust the vertical position and
gain control as required to position the
zero carrier reference on the 120 IRE
graticule and the sync pulse on the -40
IRE graticule.

b) 87.5% modulation will place the
white reference bar on the 100 IRE
graticule (seven divisions of the eight
peak-to-peak).

% mod =V

sync to white ref, ~ Vsynt: to zero chop pulse

5) Adjust the modulator control for
87.5% modulation on the LCD or until
the white reference is positioned on
the 100 IRE graticule.

Precautions/hints:

1) Be sure that the satellite receiver
output, and all other video sources
used for that channel, are set for 1 V.
Changing the input level to the modula-
tor will change the % mod on most
modulators.

2) Permanently install an insertion
device in each channel’s video path at
the output of the satellite receiver, so
that test signals may be injected with-
out interrupting the channel. Be sure
that only a single 75 ohm termination
exists on each video line.

3) Also, install a “T” at the input to
any device in the video path of each
channel. This will provide troubleshoot-
ing test points without interrupting the
channel. Be sure that only a single 75
ohm termination exists at the end of
each video line.

4) Before connecting the video signal
analyzer to any test point, be sure that it
is in the high impedance mode (not
using the feedthrough terminator). CT

Cable Resources Inc.
85M Holffman Lane.
Islandia, NY 11722

Call Today, 800-537-9995.
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From Communications Technology magazine

National Show Wrap-up Edition

Scientific-Atlanta introduced Press
Movies, an integrated system for pro-
viding near-video-on-demand and en-
hanced pay-per-view programming
over today’s cable TV networks.

The product combines an innova-
tive PC-based digital vidco file server
architecture with advanced analog
home communications terminals (o
provide cable TV system operators
with a cost-effective method of deliv-
ering new entertainment services. The
product line takes advantage of today’s
analog-based CATV networks and
emerging digital storage and retrieval
technology to offer easy entry into
new, unregulated revenue streams.

With the system, CATV operators
store digitally compressed movies on
low-cost hard disks housed in an in-
dustry standard PC-based file server
architecture. The movies are retrieved
from the hard disks. decoded into ana-
log NTSC video and audio streams,
and spooled out as analog broadcast
signals at predetined intervals. Opera-
tors have the option of determining and
revising broadcast schedules to fit vir-
tually any staggered start frequency
desired.

The system consists of three com-

ponents integrated into a unified end-
t0-end solution. The digital video file
server is based on the company’s
MPEG digital storage and retrieval
(DSR) product line introduced in 1993.
The primary components include an
MPEG-based encoder unit that com-
presses the video and audio signals in
real time and loads the compressed
data onto hard disks. MPEG-based de-
coder boards are integrated into a PC-
based file server and periodically de-
code this data in real time into NTSC
analog signals for transmission
throughout the cable system.

The second major component is the
8600x analog home communications
terminal. This advanced gateway pro-
vides a choice of electronic program
guides and movie listing options. easy
one-button ordering and confirmation,
VCR-like pause. forward and rewind
control, and bit-mapped graphics capa-

bilities to support enhanced program
marketing activities.

The 8600x terminal in the home
and digital video file server at the
headend are connected and controlled
by application-specific enhancements
to the company’s System Manager 10.
a PC-based computer system that exe-
cutes and confirms orders. delivers
video and audio programming. and
handles all access and billing opera-
tions. Enhanced features and function-
ality of this system even enable opera-
tors to remotely reconfigure movie
lineups. add or remove individual
movies. and revise movie start times
and broadcast frequencies virtually at
will.

According to the company. the sys-
tem is an ideal application of integrat-
ed analog and digital technologies that
is well-suited to today's CATV net-
works. Reader service #208

The Future Of Cable
Networking At Northern Telecom

Northern Telecom launched D-
TV: The Digital Network. The com-
pany now provides digital interac-

tive networks tor video, data. voice,
wireless and multimedia services.
Purportedly. it was the first exhibitor

Leading the World in
Broadband Technologies

General Instrument




to bring a public network telephone
switch to the National Show.

On display were the building
blocks of a full-service broadband
network, including the OC-12
TransportNode SONET ring and
Magellan Gateway ATM switch car-
rying live switched video traffic

2

from a DV-45 video codec. The
DV-45 is a key component of an in-
tegrated community network (ICN),
a shared public network linking
schools, hospitals, government of-
fices and businesses with a host of
voice, data and video applications.
Reader service #207

Eagle Intros Traps, Filters

Eagle Comtronics introduced the
Model EXN | GHz negative trap for
expanded band cable operations.
The very narrow notch in many ap-
plications is ideal for adjacent chan-
nel usage in terms of LAS and upper
video loss. The short length is con-
venient for cascading units. Utiliz-
ing these traps now saves replace-
ment labor when digitally com-

pressed spectrum is required.

Also introduced was the Model
EXD | GHz decoding filter. This unit
has the same electrical and mechani-
cal characteristics as the EXN. Be-
cause of its narrower response, an old
decoder can be replaced, resulting in
improved picture clarity without
changing the encoder. Reader service
#204 (trap), #203 (filter)

Jerry Conn Intros Digital
Co-Channel Filters, Processor

Jerry Conn Associates Inc. intro-
duced two new products from In-
telvideo: the Model CF and Model
HQ. The CF is a digital ca-channel
filter that significantly reduces co-
channel interference, random noise
and other video errors. The HQ sig-
nificantly improves the picture quality
of video signals contaminated by im-
pulse noise, dropouts, FM threshold
noise, “sparklies,” white noise and
other unwanted random interference.

Also displayed was Telecommuni-
cation Products’ 4575 Processor. The
unit was originally designed to work
in conjunction with Intelvideo’s Im-
pulse Noise Reducer and Models CF
and HQ. The unit works at IF and de-
modulates a composite NTSC signal

to baseband. The audio portion is
routed directly to the output while the
video signal is passed through for fur-
ther processing. At the output, the unit

Go Addressable And
Digital With Pioneer

The Cable and Broadcast Sys-
tems Group of Pioneer New Media
Technologies Inc. exhibited a full
line of new and recently introduced
addressable terminal and digital-
based products for the cable TV in-
dustry, including the BA-10000
next generation addressable termi-
nal, which features exiensive on-
screen display capabilities. multi-
ple program guides. downloadable
firmware, virtual channels, audio
masking and enhanced near-video-
on-demand functions.

Also on display was the DRM-
604X CD-ROM automatic mini-
changer, which the company
says is the fastest for interactive
functions, and the stand-alone
LaserDisc-based pay-per-view
playback system. Reader service
#206 (BA-10000), #205 (DRM-
604X)

remodulates the signal for the source.
Reader service #202 (filters), #201
(processor)

Status Monitoring At Alpha

Alpha Technologies introduced its
IR-XP status monitoring system, a
handheld, infrared data retrieval de-
vice designed for use as an integral
part of a cable TV system preventive
maintenance program. To encourage
more effective maintenance programs,
the unit accelerates information col-
lection and provides consistent, us-
able data for system performance
evaluation. Information is transferable
to a PC data base, where it can be for-

R O
SuperTap”

1 GHz bandwidth

matted by a maintenance records pro-
gram, allowing the development of
history files such as battery perfor-
mance and outage data.

The unit allows a technician to ver-
ify correct power supply operation
and anticipate potential problems be-
fore they occur. Multiple test points
are accessible from a single power
supply connection, reducing techni-
cian time in recording and logging in-
formation necessary for continued

Addressable multi-tap or amplified tap
Basic and expanded basic tiering flexibility

Affordable off-premises addressabilty




trouble-frce operation. The compact.
light-weight design eliminates the
need for bulk test equipment. A lit
LED display makes it easy to read in-

3

formation under all lighting condi-
tions. Fully clectronic recording re-
placcs inconvenient manual log
sheets. Reader service #200

Electroline’s Show Roll-Outs:
DropAmp, Addressable Taps

With the advent of digital video
transmission to the home. cable opera-
tors must contend with damage to dig-
ital signals caused by microreflections
gencrated inside the home. at numer-
ous outlets. populated with numerous
video devices. Electroline Equip-
ment’s new EDA 1G-ISO high-isola-
tion DropAmp. introduced at the
show. eliminates many of these prob-
lems that could disrupt reception of
digital video signals by customers.

The new DropAmp offers 35 dB of
isalation between any of its four out-
puts. It also features the standard |
GHz bandwidth and low-noise perfor-
mance of other members of the
DropAmp family of products.

The new high-isolation subscriber
amplifier addresses the problem of
microreflections and other signal dis-
continuities caused inside a con-
sumer’s home by multiple outlet, mul-
tiple connector. multiple TV set and
VCR environments. When customers
channel surf on numerous sets. for ex-
ample. unwanzed energy travels back
from the converter. TV tuner or VCR
toward the tap. Because in-home split-
ters otten have inadequate isolation.
these unwanted reflected signals can
impair the recepiion of pictures at
otner TV sets inside the home also
outfitted with digital decoders.
Though analeg signals may tolerate
such disturbances. complex digital
signals. such as those typical of com-

SENCORE

encore’s CA780
“CABLEIZER"™ Metallic

Cable Analyzer allows you to
accurately measure and docu-
ment all types of metallic cable. It
provides you with a dynamic
measuring range from just a few
feet to up to 65,000 feet.

Its large LCD display lets you
view cable faults and provides
digitally accurate measurements

pressed video. are not so fortunate.

All DropAmp versions feature: |
GHz-plus bandwidth: 15 dB gain
block; noise figure less than 3 dB; fil-
ter options for 30 or 49 MHz return
bandwidth; port-to-port isolation
grcater than 22 dB; remote powering
option; and one. two. four or cight
outputs. The high-isolation DropAmp
(EDA 4G-ISO) offers 35 dB isolation

and is specially optimized for net-
works delivering digital video.

Also at the show was information
on the company’s new compact ad-
dressable tap (CAT), an addressable
multitap available in both amplified
and nonamplified versions. Operators
can install a | GHz tap that features
no loss. eliminating the need for ad-
ditional distribution amplifiers in an
apartment building. for example. The
compact CAT features a form factor
one-third the size of a passive cight-
way tap. CAT is available in four-
port. eight-port. 12-port or 16-port
versions, and supports on/off control
of one or two tiers of service. Read-
er service #197 (DropAmp), #196
(CAT)

Tellubs Operations Closes The
Gap With Telephony Over Cable

TFellabs Operations Inc. intro-
duced its Cablespan 2300 universal
telephony distribution system, de-
signed specifically to meet the
unique demands of cable operators.
It allows opcrators to increase the
value and potential of their cxisting
hybrid fiber/coax networks by offer-
ing telephony plus a varicty of new
services such as telecommuting,
video confercneing and access to in-
formation services.

Compatible with cable distribution
systems and topalogies, the system is
an idenl vehicle for the delivery of en-
hanced two-way services to residential
and business customers, offering low
start-up cost. reliability. case of ad-
ministratron, asset protection and scal-
able growth that enables investment to
keep pace with demand. The company
offers the systeny through a joint ven-
ture with Advanced Fibre Communi-
cations. Reader service #199

Ipitek Manages Interactive Networks

Ipitek introduced the user-friendly
and Windows-driven FiberSentry net-
work management software. de-
scribed as a powerful and flexible sta-
tus monitor and control package for
CATYV fiber-optic networks. Ad-
vanced features include customer-de-

fined sense and control points, remote
PC monitoring. user-programmable
alarm actions and network equipment
performance history.

The software was designed to be
used with the return path hardware
available with the company's Fiber-

Providir » The Answers You Need To Confidently Troubleshoot System Problems

of the cable’s VOP, VSWR,
impedance, and cable length.

All the tests are automated to
provide a simple one button
operation that makes everyone an
expert in minutes. You'll be able
to minimize system downtime by
quickly and accurately pinpoint-
ing all type of cable faults
including: kinks, splits, radial
cracks, and loose connectors.

Plus, the CA780 provides a full
memory feature that allows you
to store all types of cable signa-
tures for system documentation
and future troubleshooting needs.
If you'd like to find out more
about the new CA780

CALL 1-800-SENCORE735-2673)
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Trunk CATYV transmission equip- enhances service quality. It self-heal-

ment. When the return path hardware ing and redundancy are utilized, the g

and FiberSentry arc used together. the system will provide a full network ccon Intros Fiber SVStem!
system minimizes network downtime, management system with respect to Video Encoder/Decoder
dramatically reduces service calls and these fcatures. Reader service #198 C-COR introduced its LinkNet

AM fiber system especially de-

Add Channels And serVices signed for today’s fiber-rich ar-

chitectures. Benefits of the new

With S-A's Updated MOd"Iator system (featuring the high-per-

formance Ortel laser) include

A new version of Scientific-At- cast requirements and other switching 750 MHz capability (80 channels
tanta’s Model 6350 TV modulator was applications. + digital) on single or dual
introduced. with 750 MHz capability Dual IF loops furnish separate fibers: redundant optical backup:
to provide added channel capacity for audio and video IF signals for use with flexible, modular upgradable 1
new cable programming and services. pulse-sync and sine wave suppression GHz platiorm: a network man-

The included integrated stereo en- scrambler systems. IF automatic gain agement option: simplified in-
coder can generate industry-standard control provides amplifications and stallation and maintenance: and
BTSC sterco signals within the modu gain control of an external high level compact size, easy-to-use config-
lator to save rack space. The video IF input. The modulator can be up- uration. The LinkNet family in-
switch with automatic gain control graded to 1 GHz. Also. current Model cludes both headend and strand-
provides automatic video loss protec- 6350s can be modified to be 750 MHz mounted equipment. The head-
tion and switching to an alternate or 1 GHz capable. Reader service end cquipment uses a modular
source for backup. emergency broad- #193 mainframe that houses a power

supply modnle for operation in a
*or redundant en-

Telecorp Unveils System
6000 ARU Relecase 7.0 s Rl

Also new is a 10-bit digital

Telecorp Systems announced the ty with PPV ordering. With enhanced video encoder/decoder. which is
System 6000 ARU Release 7.0. It en- PPV. cable operators have the flexi- part of the company’s Comlux
compasses a variely of new software bility to set up ordering by category, Series 3000 digital fiber systems.
and hardware enhancements and in- title. date or time. Advanced ordering The codec is said to be well-suit-
corporates a la carte software. Many allows subscribers to order up to two ed to accommodate the wide va-
of the features that are offered with weeks in advance. Event listing prior- riety of TV signal formats found
Release 7.0 are oncs Telecorp cable ity control allows the user to assign in today’s video service busi-
customers have specifically requested. priority to the events that should be ness. Its 10-bit digital sampling
One feature cable operators have promoted most, therefore they are accuracy. plus a very high digital
asked for is a la carte software. Re- spoken first on the ARU’s voice sampling rate. produces signal
lease 7.0 provides the ability to modu- menu. performance exceeding RS250C
larize the software. thereby allowing Relcase 7.0 provides enhanced short-haul specifications in all
companies to purchase only those fea- data base capability to give the re- parameters, including video sig-
tures they desire. porting package new flexibility to nal-to-noise ratio. Reader ser-

The PPV ordering module, the further break down the usage of vice #195 (LinkNet), #194 (en-
hallmark of the System 6000. has major transactions within the sys- coder/decoder)
been revamped to offer more flexibili- tem. As well, the System 6000 can

MPEG Compression for
Satellite and Terrestrial Applications...

©CLI




now support dBase file format.

The System 6000°s system architec-
ture has been redesigned to take better
advantage of its multitasking environ-
ment. These improvements allow bet-
ter communications with the cable
billing systems as well as supporting
multiple billing systems or hosts. The
interactive outage reporting feature
now gives users a new multitude of op-
tions when designing an outage report-
ing system for their ARU. In addition.
cable technicians are able to better
manage outages through the ARU
from the field.

Drake Slims

The R.L. Drake Co. announced a
new. high-performance. high-quality
commercial integrated receiver de-
scramoler (IRD). the ESR1260. De-
signed and engineered for the most
demanding CATYV installations. the
unit has a compact design that saves
the operator needed rack space while
incorporating the VideoCipher RS
commercial module. The unique re-
movable front panel allows easy ac-
cess to the VideoCipher RS descram-
bler module without removing the re-
ceiver from the rack. Frequency-syn-
thesized tuning of video IF and audio
subcarrier frequencies provides maxi-
mum stability. The IRD features a 16-
character LCD that indicates all re-
ceiver parameters. a dual-input tuner
tor operation on C- and Ku-band and
two IF bandwidth filters of 27 and 22
MHz to maximize receiver perfor-
nmiance.

The IRD has a standard 950 to
1.450 MHz block IF input and utilizes
a low-noise 140 MHz [F with thresh-
old extension to provide the best pos-

5

With Release 7.0, the System 6000
ARU supports the latest versions of
cable billing system/addressable con-
troller interfaces including CableData,
CSG. ISD, BSI, EDS. and Zenith/Sci-
ence Dynamics OLQ interface. The re-
lease includes a number of new fea-
tures that provide tighter integrition
between the ARU and the PBX/ACD
systems including the ability to pass
ANI (automatic number identification)
and DNIS (dialed number identifica-
tion) numbers between the ARU and
the PBX/ACD.

Integration between inbound and

sible picture. The video output is autc-
matically switched between descram-
bled video from the descrambler mod-
ule and normal clamped video if an
unscrambled signal is being received.
Also, Drake is offering two new
distribution amplifiers. the DDA-1218
and DDA-1236. The new amps are
designed for applications in SMATYV.
private cable and other TV distribu-
tion systems. The DDA-1218 offers
18 dB of gain while the DDA-1236
boasts a full 36 dB. All Drake ampli-
fiers feature 14 dB variable gain ad-
justment. The amplifiers offer a one-

outhound applications is now support-
ed by the System 6000. The ARU can
place an outbound call to a subscriber.
play a prerecorded message and then
give access to the ARU as if it had
started as an inbound call. This is espe-
cially eftective with the interactive col-
lections reminder, where a collections
message is played and the customer is
prompted 1o enter the account number
for more information. The ARU then
allows the customer to access the in-
bound account inquiry application pro-
viding details about the past due bal-
ance. Reader service #192

piece construction with built-in power
supply and a continuous frequency
coverage trom 40 to 1.000 MHz. The
push-pull amplifier design allows
higher input levels with no distortion
of signal. The DDA-1218 and DDA
1236 amplifiers’ circuitry is designed
for maximum stability and is housed
in a rugged aluminum housing for
years of maintenance-free operation.
Noise figure. gain. VSWR and all
other spectifications are carefully engi-
neered to maintain the highest signal
quality. Reader service #177 (IRD),
#176 (amps)

The National Cable Television
Association released the 1994
NCTA Technical Papers. Highlights
of this vear's 484-page book include
interactivity, digital video servers
and video telephony design.

The technical papers can be or-
dered from NCTA’s Science and

NCTA Releases 1994 Technical Papers

Technology Department for $45 tor
members and $55 for nonmembers.
The extra cost includes domestic
shipping. Only prepaid orders are
accepted. Call the NCTA Science
and Technology Department at
(202) 775-3637. Reader service
#191

Solve the 1995 Video Measurement problem
With Video Window from ComSonics.

ComSonics .
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New Sub Management System At Suntech

The newest version of SunTech
System’s subscriber management sys-
tem was unveiled. It’s a comprehen-
sive software package designed for
the PC/486 or Pentium-based comput-
er. It does billing, maintains accounts
receivable and manages subscriber
files. The system also tracks converter
inventory. provides work order man-
agement and accumulates manage-
ment and marketing information. As
well, it offers optional addressability.

pay-per-view (PPV) and MSO corpo-
rate consolidation. The program may
be configured to operate on a single
microcomputer or in a network envi-
ronment using most leading network
systems such as Microsofi's Windows
tor Workgroups. Windows NT, Nov-
ell Netware and Lantanstic.

The Microsott Windows graphical
cnvironment makes the computer eas-
ier to use and applications eusier to
learn. Also. it allows several pro-

Get Interactive With Motorola

Motorola demonstrated a prototype
of CableComm, a new technology that
will allow the delivery of interaciive
services o homes and businesses over
the existing fber/coax infrastructure.

The CableComm system will en-
able network operators to distribute
next-generation interactive and multi-
media services over the broadband in-
frastructure that currently reaches
more than 60% of the homes in the
U.S. The technology will allow sys-
tem operators to fully exploit the two-
way capabilities of hybrid fiber/coax
networks. This will enable rapid and
cost-cffective deployment of a wide
variety of integrated wired and wire-

less telephony services — voice, data,
video phone. as well as PCS — over a
common hybrid fiber/coax network.

CableComm addresses two of the
principal technical obs:acles to deliv-
ering interactive services to home and
business subscribers connected to a
cable system. They are the availability
of bandwidth on the upstream path
(from the subscriber to the cable
headend) and the suscepiibility of the
cable infrastructure 1o interference
and noise. Both of these limitations
have slowed the deploymient of cost-
effective interactivity over the
fiber/coux infrastructure. Reader ser-
vice #171

Get Your Fiber Organized At Siecor

Siecor’s booth contained informa-
tion on the company’s new Headend
Distribution Frame (HDF). This
complete system is used as an inter-
tace between outdoor cable and
cquipment cables in the headend of a
fiber-optic system. It can be used in a
Cross-connect or intercannect capaci-

ty, housing connectors. splices. split-
ters and couplers in the same frame.
Fully modular. the HDF is de-
signed with full frontal access, an es-
sential feature for space-constrained
headend environments. Fiber routing
guides and strain-relief provisions
within and between housings provide

grams 10 run concurrently, permitting
access to several applications at the
same time.

System highlights include on-line
subscriber inquiry. various billing for-
mat printing, fee and tax breakout, de-
posits tracked. management reports.
subscriber profiles and more. Option-
al features include an addressability
module, PPV module and MSO con-
solidation module. Reader service
#179

Philips Debuts

Broadband
Communications

Gateway

Philips Broadband Networks Inc.
introduced its new Broadband
Communications Gateway system
for transmission and delivery of
telephone and data services to indi-
vidual subscribers using a hybrid
fiber/coax transmission network
tvpical of today’s state-of-the-art
cable TV systems. It interfaces to
the telephene central office switch
and adapts the communications for
transmission to the end-user via the
HFC. At the end user’s location, a
netwark interface unit adapts the
subscriber’s customer premisc
equipment to the network. Reader
service #178

fiber and signal protection with ap-
propriate bend radius conirols. Con-
nections can be accessed without vi-
olating fiber and cable bend radius.
Each 7-foot HDF bay houses up to

DIGITAL VIDEO

Want to make interactivity a reality today?

ANTEC’s Digital Video family of cost-effective, scalable video
file servers use today’s existing analog cable television
environment to build new revenues from NVOD, VOD and

local advertising insertion.

ANTEC

Network Know-how




1,224 fibers in 17 housings. The
three shelves within each 72-fiber
housing accommodate 24 connec-
tors and 24 splices per shelf. Fully
controlled and protected buffer
tube and jumper service loops
allow no-tools access of all compo-
nents. This simplifies fiber rear-
rangements, upgrades and mainte-
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nance. Housings accommodate at-
tenuators up to 1.5 inches long.
which eliminates the need for addi
tional attenuator hardware.

Connector density is maximized
withou! sacrificing craft-friendliness,
fiber protectron and system flexibili-
ty for upgrade as demand requires.
Reader service #174

Homeworx Assigned Modular Design

American Lightwave Systems Inc..
a subsidiary of ADC Tele-communi-
cations Inc.. introduced its Home-
worx hybrid fiber/coax strategy. It
consists of the company’s new 1SX
outside plant transceiver and distribu-
tion node. each designed to provide
POTS, fractional T1 and VOD ser-
vices to a 500-home serving area. It
combines a video and telephony re-

ceiver with reverse path transmission.
The modular design makes upgrading
equipment to future telephony and ad-
vanced digital services easy: simply
insert the plug-in modules. There is
no ‘need to modify existing outside
plant design. The system node size
can be modified without modifying
existing fiber or coaxial plant. Read-
er service #175

Lock ’Em Up With
Reliance Comm/Tec

Reliance Comm/Tec introduced the
UEG66TV universal enclosure that pro-
vides a versatile and economic de-
ployment vehicle for broadband cable
TV applications including coaxial
cable, copper, radio (wireless) and
fiber-feed systems.

This front access, walk-in cabinet
is environmentally controlled to pro-
tect electronic equipment and batteries
from severe weather conditions. One
12,000 BTU/HR air conditioner. a
sump pump. an alarm package that in-
cludes intrusion, high water, smoke.
high temperature and toxic and explo-
sive gas alarms, are standard equip-
ment (o ensure safe operation and se-
curity. An optional fiber management

SEE THE NETWORK SOLUTIONS THAT WILL SHAPE THE
~ FUTURE OF INTERACTIVE COMMUNICATIONS.

M .

Philips Broadband Networks, Inc.

facility (FMF) provides easy and or-
ganized access to cable connections.

Also standard are a 100-ampere
external emergency power inlet and
exterior access transfer switch for an
additional backup power systeni in
the event of commercial AC and DC
power system failure. As an option,
the Reliable JuiceBox power transfer
pedestal may be installed to provide a
meter housing, or to provide AC
power transfer switch access away
from the cabinet.

As well, the company rolled out
the Hinged SuperSafe. a high-security
apartment enclosure designed to pre-
vent cable theft. The Hinged Super-
Safe may be used in most apartment

Ipitek Adds T1/E1
Repeater Capability

Users of the IMTRAN digital
fiber-optic transmission system can
now span up to 40 digital TI/E] re-
peater channels per fiber. This adds
even more flexibility to the IM-
TRAN delivery system. A variety
of personality modules including
video, audio, RS-232, RS-449 and
composite IF can be mixed and
matched within a 3 RU IMTRAN
frame, allowing the user a fully
customizable system. Each TI/E]
module can multiplex up to four
channels. with room for up to 10
modules per frame. Distances cover
more than 40 miles over single-
mode fiber, and up to 2 km using
multimode.

Difficult networking problems
can be solved by using multiple
units set up to create a fiber digital
video ring network capable of
dropping and inserting signals at
any site. Full digital node relay en-
sures signal integrity no matter how
many destinations are passed, with
drop and insert combinations easily
reprogrammed at any time. Cus-
tomers can order frames with just
enough modules to cover immedi-
ate needs, adding more channels as
required. Reader service #173

complexes and dwellings where mul-
ticable service is available. It will
house taps, traps, splitters, couplers
and assorted distribution equipment.
Constructed of rugged mill-galva-
nized steel, the Hinged SuperSafe has
welded corners to prevent penetration
and prying. An additional theft deter-

.




rent is the lockable chamber that ac-
cepts Diversified. Diversified Slam
Lock or Inner-Tite locks. The mill-
galvanized grid plate and demarca-
tion plate allow neat and efficient in-
stallation of distribution equipment.
The hinged lid conveniently lifts up,
out of the way, for ample work space.

The company also displayed its
new OTBS55 cabinet, a versatile en-
closure designed to house fiber-optic
(optoelectric) voice transmission
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equipment, RF amplifiers, power
supply and battery backup.

The OTBSS is divided into main,
splice/load center and slide-out bat-
tery tray chambers. Standard equip-
ment includes: AC power system
(two dual-ground fault interrupter
outlets), fan cooling system, F-81
test port knockout, accessible main
chamber grounding bar, UL-listed
load center, recessed emergency
generator outlet, two star-slotted

mounting brackets. DC intrusion
alarm/light switch. and standard 19-
and 23-inch mounting racks with
1/2-inch mounting centers. (The 23-
inch rack can convert to a 19-inch
rack for applications requiring two
19-inch racks). A slide-out batiery
tray will house three batter:es, and
can be ordered with an optional
heating pad and thermostat. Reader
service #165 (UE66TV), #164 (Su-
perSafe), #163 (OTBS55)

Sencore Launches Insertion
Generator, Signal Analyzer

The new model VIG791 from
Sencore can insert two test signals
for complete testing and FCC proof-
of-performance measurements on
active channels without service in-
terruption, interference or inconve-
nience to customers.

The exclusive synchronous router
lets you put the VIG791 on-line
while remaining transparent 10 cus-
tomers. The product lets you inject
two signals simultaneously 10 make
testing quicker and easier, The FCC
composite and multiburst signals can
both be selected in the VITS mode
for complete FCC testing. The unit
allows video tests to be made in
minutes without disrupting service
or waiting until early morning hours.

Any of the unit’s 12 test signals
may be selected and set up for VITS
or full field operation. The special
test signals are specially designed
for tests such as differential gain and
phase, in-channel frequency re-
sponse, chroma-to-luma delay. per-
cent modulation, S/N and hum. The
VIG791 s four-line LCD lets you set
up test signal parameters with sim-
ple, easy-to-read screens.

Also new from Sencore is the
VSA794 that provides easy and ac-
curate FCC performance testing with
minimum training and capital invest-
ment, according to the company.
The user receives automated mea-
surements of the key CATV base-
band measurements including differ-
ential gain and phase; chroma-to-
luma delay; S/N; in-channel fre-

quency response; percent modula-
tion and hum.

The VSA794's direct digital read-
out of all key parameters eliminates
complex calculations or interpreta-
tions to ensure accurate measure-
ments. Along with the automatic
tests, the unit offers full manual

Powering Up

Alpha Technologies announced
the Power MUX, a 60 VAC/48
VDC multiplexing power supply to
help meet the needs of today’s con-
verging technologies. The unit fa-
cilitates the remote powering of 48
VDC telephony equipment from
cable TV networks. The unit recti-

EDS Exhibited
By EIA

The Electranic Industries As-
sociation’s Consumer Electron-
ics Group demonstrated extended
data services (EDS), a new TV
feature that will significantly ex-
pand cable service providers’
and broadcasters’ ability to com-
municate with viewers on TV
screens.

Among EDS’s features are the
information-display applications
that are activated when viewers
change channels or press a but-
ton on their TV sets or remote
controls. Reader service #172

waveform and vector measurement
capabilities providing maximum
utility in testing and troubleshooting.
Plus, the product is completely com-
patible with the Sencore VIG791
VITS video signal generator for
complete testing. Reader service
#162 (VIG791), #161 (VSA79Y4)

With Alpha

fies and conditions 60 VAC power
from a cable trunk to provide high-
quality 48 VDC, 4 amp output. De-
signed for optimum reliability. the
unit is equipped with redundant AC
input to further ensure the integrity
of the DC being supplied to the
telephony equipment.

The unit provides status infor-
mation concerning the condition of
the AC input as well as the DC out-
put of the unit. These signals also
can be cabled into a remote status
monitoring system, allowing the
system manager access 1o vital in-
formation.

In the event that more backup
ttme is required for the telephony
equipment than can be supplied by
either cable trunk power supply, the
unit can be connected to a small
standby battery pack. The DC out-
put also can be tailored to properly
maintain the battery pack over a
wide operating temperature range.
Designed to meet UL. CSA and
VDE safety standards, the unit is
extremely rugged. reliable and ver-
satile. Reader service #168
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ANTEC Builds Bridge To Interactive Service

ANTEC Corp.’s new business unit,
Digital Video, has developed a line of
cable TV-specific file servers de-
signed as a bridge to future interactive
digital services. The line of video file
servers use today’s existing cable TV
infrastructure to incrementally build
and develop new revenue streams
from targeted advertising insertion,
near-VOD, VOD and other interactive
services without the need to invest in
ATM switches.

The hierarchical file server archi-

tecture includes the DV20 unit that
can be placed at an existing headend
to internally store up to 100 hours of
video programming. High-demand
movies, far example, can be stored via
the DV20 units that could then be de-
livered to subs in near- or real-time.
For targeted commercial insertion,
Digital Video's DV300 unit stores up
to 12,000 30-second commercials, of-
fering users an unparalleled storage
capability for developing new rev-
enues in local advertising insertion,

according to the company. Individual
nodes can then be targeted with spe-
cific ads based on an analysis of de-
mographics.

Digital Video uses existing trans-
mission networks that can include hy-
brid fiber/coax cable systems, SONET
and fiber-to-the-home technologies.
The family of file servers also includes
the DV 1000 program server that can
store and transmit video or data infor-
mation from programming sources on-
demand. Reader service #167

Arrowsmith Technologies un-
veiled FLEETCON 2.0. a workforce
management system designed
specifically for cable companies. It
combines computer-aided dispatch
technology with a geographical in-
terface to help cable ops increase the
efficiency of their operations. New

Arrowsmith Unveils New 2.0 Version of FLEETCON

2.0 features include UNIX work sta-
tions, outage detection capabilities,
status monitoring, auto routing,
handheld signature capture, and ad-
ditional icons to provide even more
user-friendly interaction between
dispatch personnel and field techni-
cians. A primary benefit is the sys-

tem’s ability to help cable companies
increase profits and deliver better
customer service — two elements
that make FLEETCON attractive to
cable companies looking to improve
their bottom line and meet FCC regs
for improving customer satisfaction.
Reader service #170

Fujitsu Introduces End-User
ATM Broadband Gateway

Making its move into the broadband
multimedia end-user market, Fujitsu
Network Switching of America (FNS)
introduced an ATM gateway to enable
end-users to easily access the emerging
high-speed broadband public informa-
tion highways.

The broadband multimedia gateway,
called the SMX-6000 ATM Service
Multiplexer. is one of the first commer-
cially available products to provide ac-
cess to public ATM networks at rates as
high as 155 Mbits per second, according
to the company.

The SMX-6(000 takes data from mul-
tiple communication services and as-
sembles it into ATM cells, then sends
these cells simultaneously over a 155
Mbps optical link to a public network
ATM switch. The unit is designed to
work with all public and private network
ATM switches and other ATM equip-
ment that comply with ATM standards.
As additional standards are defined, the
SMX-6000 will evolve to assure contin-
ued interoperability.

The first use of the SMX-6000 is ex-
pected to be for the provision of interac-

tive, multimedia services. These first ap-
plications include videoconferencing,
the transport and switching of high-reso-
lution images for distance learning, re-
mote medical diagnostics, and consulta-
tion between urban and rural areas. In
such an application, for example, the
SMX-6000 uses ATM cells to establish
45 Mbps DS-3 circuits for video and
provides switched multimegabit data
service (SMDS) for sending high-reso-
lution images and data over a single
ATM link.

The SMX-6000 ATM Service Mux

is available with interface cards for DS-
1 and DS-3 circuit emulation service at
1.54 Mbps and 45 Mbps. respectively,
and SMDS at both DSO1 and DSO03
rates. It has six service interface card
slots. A 155 Mbps OC-3 SONET-based
optical circuit links the unit to a public
network ATM switch. A 45 Mbps DS-3
coaxial interface also is available. Addi-
tional interfaces for other services and
speeds will be added as needed.

In addition to distance learning and
remote medical diagnostic and consulta-
tion applications, the unit is expected to
be used for LAN-to-LAN connectivity
over an ATM network, and to aggregate
variable bandwidth end-user traffic on a
single ATM port. Reader service #160

Splice, Calculate Loss
With Siecor’s Micro Splicer

The new X-75 micro-fusion splicer
from Siecor is said to simplify field
splicing and automatically calculate
splice loss. Taking advantage of im-
provements in optical fiber geometry,
the hand-size X-75 splicer incorporates
a fixed V-groove alignment system to
quickly and simply position fibers for
splicing. The X-75’s one-button unit au-
tomatically sets the proper gap between

fibers and fuses and then determines the
quality of the splice using its two built-in
video cameras. Average loss is less than
.06 dB for single-mode applications. Re-
sults are displayed on a high-resolution
LCD screen.

The product’s factory-set pro-
grammed splicing parameters can be
changed by the installer or technician in
the field to accommodate various appli-



System reliability

(Continued from page 51)

so network management devices moni-
toring received optical power in fiber-
optic receivers also can detect perfor-
mance changes at their source and be
used to prevent serious performance
degradation. Similarly, network man-
agement devices installed in fiber-optic
transmitters also can detect CTB per-
formance changes at their source and
before system performance degrada-
tions occur. Network management de-
vices installed in strand-mounted fiber-
optic receivers and RF amplifiers can
both monitor the 60 VAC power and
have the ability to predict power-related
outages thus giving them an extensive
fault prediction capability.

Network management costs

In looking at the implementation of
network management systems, it is im-
portant to look at the relative costs of
various monitoring device location op-
tions. The number of locations where
each type of device can be installed
dramatically affects the relative cost of
each option. Figure 4 (page 51) shows
the number of potential network man-
agement device locations per mile for a
typical cable system.

Another factor that helps determine
cost is the relative complexity of the
monitoring device. The most expensive
monitoring devices are end-of-line de-

vices because each must have a com-
plete housing, power supply, communi-
cation circuitry, microprocessor and RF
measurement circuitry. The next least
expensive (by a factor of 50%) are
monitoring devices installed in fiber-
optic equipment and RF amplifiers.
These devices use the housing, power
supply and RF measurement circuitry
of the amplifier, fiber-optic transmitter
or fiber-optic receiver that each is in-
stalled in. They require only the addi-
tion of communications circuitry and a
microprocessor to enable them to re-
port back the desired information. The
least expensive monitoring device is
the in-home subscriber terminal be-
cause its powering, communication cir-
cuitry and microprocessor are already
included. However, if in-home RF mea-
surement capability is required, addi-
tional cost could be incurred by adding
the necessary RF measurement circuit-
ry. Based on the quantities show in Fig-
ure 4 (page 51), a comparison can be
made of the cost per mile of the various
monitoring location options. (See Fig-
ure 5.) The cost per mile for the end-of-
line devices assumes an incremental
cost for RF level measurement and
100% penetration of in-home monitor-
ing devices.

Other factors affect the cost to im-
plement each of the network manage-
ment options. The in-home device’s
ability to provide high-resolution views
of outages, depends entirely upon the

Flaure 5: Cost per mile of monitoring location options
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“The installation of
monitoring devices in
trunk, bridger and line
extender amplifiers or
fiber-optic monitoring
devices is the most
cost-effective means
of providing network
management from the
outset.”

penetration of these devices in a sys-
tem. These in-home devices will be rel-
atively expensive and will only be in-
stalled when specialized services
(VOD, etc.) are required. It is therefore
unrealistic to rely on in-home devices
solely for network management from
the outset. Since the in-home devices
are used primarily for the supply of rev-
enue-generating services, they are not
principally used for network monitoring.
So, the software that manages the in-
home devices must communicate with
the network management software to
provide the outage information. At this
time this software does not exist.

Conclusion

High system reliability can be achieved
through the installation of reliable ac-
tive components, using short amplifier
cascades, utilizing redundancy to pro-
tect against single points of failure in
the fiber portion of the system, using
standby powering with monitoring, and
by installing and using a cost-effective
network management system. The net-
work management system also has the
capability to ensure high system in-
tegrity by monitoring system perfor-
mance and by predicting outages.

The installation of monitoring de-
vices in trunk, bridger and line extender
amplifiers or fiber-optic monitoring de-
vices is the most cost-effective means
of providing network management from
the outset. If combined, they provide ex-
cellent outage detection, outage loca-
tion, redundancy monitoring and control
and outage prediction capabilities. If in
the future appropriate software is avail-
able, the combination of RF amplifier
and fiber-optic device monitoring with
in-home monitoring will be possible.
This combination will ensure an even
more reliable network. CT
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From routine to emergencies:
Maintaining fiber in the headend

By Randy Reynard

Technical Training Manager

And Frank Eichenlaub
Technical Trainer
ANTEC Corp.

W ith the proliferation of fiber-optic
systems becoming the norm

rather than the exception in today’s
cable TV systems, properly maintain-
ing fiber-optic systems represents a
critical concern in the overall reliability
of cable network. Several key steps
can be taken by the astute technician
and technical manager to keep the
fiber-optic system at top performance
levels from the headend.

Routine maintenance

Fiber is tough; it is not, however, in-
destructible. A snag of a coat button
against an exposed fiber or a mis-
placed step atop a fiber jumper could
cause serious harm to cable services,
especially in the headend where more
foot traffic around fiber may occur.

The first step in fiber maintenance
is, to put it simply, routine. On a regu-
lar basis — preferably monthly — the
headend fiber-optic system should be
visually inspected by technical per-
sonnel to verify that fibers are not
strained, pinched or in any way
kinked. Any one of these prospects
will reduce output signal quality and
could cause service calls if not out-
right breaks to fiber. Further, this visu-
al inspection allows technicians to no-
tice if fiber cable is properly stored to
keep it out of harm’s way. Fiber
should be kept as neat and orderly at
every splice point as possible to help
reduce the likelihood that any type of
human contact will not unnecessarily
pull on the fiber cable and cause dam-
age to the glass inside.

Routine maintenance also should
encompass an examination of the sys-
tem documentation. On a monthly
basis, the existing documentation
should be analyzed to ensure that the
records are completely up-to-date.
Between routine maintenance checks,
did an emergency repair take place
that might have changed the routing
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of fibers? If so, were those changes
documented? The importance of prop-
er documentation of all aspects of the
fiber plant — both at the headend and
in the field — cannot be stressed
enough.

One easy way to keep up to date on
what changes may have been made
to headend fibers is to train personnel
to use temporary circuit identification
tags, commonly known as “toe-tags,”
to identify any fiber that technicians
might have worked with between rou-
tine maintenance checks. These toe
tags should clearly identify what
changes took place so that the exact
information can be transferred to the
system documentation once an emer-
gency repair has taken place and op-
erations return to normal. In this way,
the stress of an emergency repair will
not result in corrupting the system’s
documentation. Without up-to-date in-
formation, technicians will probably
not be able to respond to an emergen-
cy situation as quickly or efficiently
should a fiber failure occur.

Preventive maintenance

Preventive maintenance primarily
focuses on monitoring the perfor-
mance of the fibers. The most impor-
tant thing to remember is to never test
active fibers; test only spare fibers.
Testing active fibers could eliminate
the precision of the splices and could
result in a degradation to signal per-
formance that could, ultimately, take
customers off-line. In most cases,
spare fibers should be spliced all the
way down to a particular node in a
fiber-optic system, offering techni-
cians a way to test performance of the
entire fiber run without needing to test
and potentially harm in-service fibers.

Technicians should use an optical
time domain reflectometer (OTDR) or
other type of optical equipment to test
these spares. An OTDR provides the
fastest and most efficient way to mea-
sure splice losses and the character-
istic attenuation of the fiber. Several
key steps in setting equipment param-
eters will help in attaining optimal re-
sults from the OTDR.

“The most important
thing to remember is
to never test active
fibers; test only spare
fibers.”

First, clean the connector. The
front panel connector is one of the
most critical elements in obtaining an
accurate waveform. Ideally, alcohol, a
lint-free swab and an air bottle should
be used to clean critical connections
for an OTDR. The areas to be cleaned
include the front panel connector, or
bulkhead connector, and the connec-
tor of the jumper used to interface with
the outside plant.

Second, set the range. It is impor-
tant to choose an available range that
is just large enough to fit the actual
fiber run in fiber distance. For exam-
ple, if a 30 km fiber run is being test-
ed, set the range for 40 km rather than
100 km. This will reduce the time it
takes to make measurements and
allow for better resolution in the mea-
surement results.

Third, establish the pulse width.
Often, if you don’t know what to ex-
pect on a fiber run, it's difficult to
choose an initial pulse width setting. If
the fiber run is unknown, start with the
largest pulse width available, normally
250 meters and begin testing. From
there, lower the pulse width setting for
each measurement (i.e., 250 meters,
100 meters, 50 meters) until the best
combination of resolution and dis-
tance is attained. A proper waveform
should have well-defined points on
top of the reflection. Several OTDRs
will give you a selection of pulse
widths depending upon the range se-
lected.

Fourth, never take a final system
measurement without averaging. Be-
cause noise is a random function, it
must be averaged in order to obtain
a true measurement. All OTDRs
have a data average function that
enables true data points to be ob-
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tained after averaging out the noise.

Also, depending on the sophistica-
tion of the system, some OTDR soft-
ware can actually perform computer
comparisons that will point out differ-
ences in performance. Any resulting
traces — either computer or manually
generated — should then be compared
to an initial proof to accurately deter-
mine differences in fiber performance.
Traces made on thermal paper (more
are) should be copied to preserve them
over time.

Emergency restoration

One of the most important aspects of
fiber maintenance lies in having an ef-
fective plan that can be quickly and effi-
ciently implemented in the event of an
fiber break or service outage. Even the
most ardent proponents of scheduled
routine and preventive maintenance
can stall services if an emergency
restoration plan is not developed, prac-
ticed and used when a problem arises.

The first step lies in developing the
“game plan” that details what is to be
done, who is to respond and where
necessary tools and supplies can be
found in the event of a fiber cut. At the
headend, often the first step should be
to conduct a fast but thorough visual in-
spection. In many cases, fiber breaks
close to the headend will impede the
capabilities of an OTDR to detect prob-
lems. A visual inspection could, in this
case, identify the problem without the
need to hook up any equipment and
may result in a fast and efficient fiber
repair that only momentarily impedes
service.

If this initial visual inspection fails to
identify the problem, the next step is to
implement the rest of the plan. Here
again, system documentation is critical.
A stick print of the system layout at the
headend will provide an informational
map of the way fibers are routed.
Based on an incoming subscriber call
or other means of network outage re-
porting, headend personnel can then
turn to this stick print to identify (from
the headend) the fiber serving that par-
ticular area.

The network stick print should in-
clude sheath and fiber counts, an iden-
tification of working fibers, a priority
plan for which fibers should be restored
first and what signal losses are expect-
ed. All of this documentation should be
included in a restoration manual that
pares the information down to the es-
sentials. This manual should be easy to
read but detailed enough with the perti-
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nent data to provide technicians with
the information needed to restore ser-
vices. Keeping this manual — along
with the system documentation — up to
date is just as important as developing
each of these documents in the first
place. During regular maintenance ac-
tivities, this plan should be examined to
reflect changes in personnel, proce-
dures and fiber reassignments.

Although developing the plan is very
important, a plan alone is not enough.
Personnel responsible for carrying out
the plan must perform regular dry runs
to gain confidence in their abilities and
detect flaws in the game plan. To keep
current, system supervisors or techni-
cal managers should execute a dry run
every quarter. Such drills are an excel-
lent means of training new personnel
and maintaining the skills of trained
personnel. Dry runs also can scare up
problems such as taking too much time
to locate test sets, keeping batteries
charged, or keeping a cool head when
a key person is unavailable.

To execute such a dry run, a super-
visor can initiate a “break” on a spare or
simulated run of fiber in order to stand
back and observe the plan in action.
The time it takes to successfully restore
service should be fully documented and
discussed with personnel after the dry
run is complete. Are people fully up to
speed on what needs to be done? Is all
the required equipment on hand?
Watching how the dry run is performed
will go a long way to improving the ini-
tial plan so that when an emergency oc-
curs, personnel are ready. Any alter-
ations to the restoration plan should be
communicated not only with headend
personnel but with field personnel as
well since many of the same problems
will occur in both scenarios. Make any
of the needed alterations part of the lat-
est restoration plan.

One quick, cost-effective and safe
approach to responding to a fiber cut
can be facilitated best by operators that
have a complete fiber restoration kit at
the ready. Some kits consist of two
cases that include all the tools and sup-
plies necessary to make an emergency
repair in the field. For headend purpos-
es, this kit can be conveniently stored
at the headend to provide the tools nec-
essary to complete a quick splice. In
the field, two kits can be used to allow
technicians to simultaneously work at
two viable ends of fiber cable to effect a
restoration.

Another worthwhile exercise during
the routine and/or preventive mainte-

nance processes is to have personnel
break out these restoration kits as well
as all related test gear and fault loca-
tors periodically. Battery levels,
restoration splices, and all other relat-
ed supplies can then be monitored to
ensure that everything needed for
emergency repair is available.

Summary

Fiber-optic technology is no longer
new to most cable TV operators. How-
ever, several rules of thumb exist for
maintaining their performance levels.
This article has touched on several
key areas for concern in maintaining
fiber systems and responding to fiber
problems. The key to effective head-
end fiber maintenance lies in develop-
ing routine and preventive mainte-
nance procedures that are completed
at designated times. An emergency
restoration program also will aid in
preparing technicians for the in-
evitability of an unexpected fiber break
or cut. In the end, effectively training
your personnel on fiber-optic systems
and how they can be maintained and
restored will ensure that when a prob-
lem occurs, your personnel are com-

pletely ready. BTB
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Troubleshooting guide

for CATV optical fiber systems

By Michael Ott

Field Engineering Supervisor

And Doug Coleman
Applications Engineering Supervisor
Siecor Corp.

he intent of this article is to define possible faults in
cable TV optical fiber systems and provide a systemat-

ic approach to the resolution of a fault in the unlikely event
that one occurs. Typically, a fault's existence is detected
through end-to-end attenuation measurement, an optical
time domain reflectometer (OTDR), or through the loss of
system service. The procedure in this article provides ef-
fective troubleshooting techniques in any of the previous
scenarios.

in the cable TV optical fiber system, faults can be
grouped into the following categories:

¢ | oosely coupled connectors in interconnect sleeve.

® Bad/damaged connector.

¢ Poor pigtail splice.

¢ Permanent cable damage.

® Bad interconnect sleeve.

¢ Dirt on connector end-face or inside interconnect
sleeve.

¢ Fiber microbend or macrobend.

¢ Violation of cable minimum bend radius requirement.

¢ Bad splice.

¢ Excessive crushing force on cable.

¢ Optical fiber cable manufacturing defect or incorrect
cable design for environment.

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable
preparation and meter reading, as well as a written examination on general installation practice. The program is being
administered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates
for certification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE
Installer Manual.

[ Please send me information and an application for the SCTE Installer Program.

Name
Address
Phone ( ) FAX( )
\g Mail to:
The Society of Cable Television Engineers SCTE :

“Serving the Broadband Industry's Technical Community” 669 Exton Commons, Exton, PA 19341
OR FAX TO: (215) 363-5898
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¢ Cable environment beyond cable design limits.

Today, the most effective troubleshooting tool available
is the high-resolution OTDR. However, many of the faults
cited before can cause similar indications on an OTDR
trace. Therefore, a systematic technique must be used to
identify the true fault from the possibilities that exist. In
cases where the system lengths are too short to test with
an OTDR, optical power meters and HeNe lasers can be
used to help isolate the fault.

General guidelines and precautions

1) The wavelength of light used in optical systems is
outside the visible spectrum and cannot be detected by the
human eye or microscopes. Always ensure that no optical
sources are transmitting on the fiber when testing. Serious
eye damage can result from exposure of the eye to power-
ful optical sources.

2) Do not force fiber-optic connectors into position with-
in interconnect sleeves. Threaded connectors, such as the
FC, should be tightened until they are just snug or finger
tight. Do not overtighten optical connectors. Clean connec-
tors thoroughly using recommended procedures.

3) Ensure that keyed connectors (FC, SC) are aligned
properly into the key slots on an interconnect sleeve prior
to insertion into the sleeve.

4) When using an OTDR to troubleshoot systems, en-
sure the correct index of refraction is in use.

5) Use an appropriate pulse width and range scale on
the OTDR. In general, choose the longest pulse width on
an OTDR that still allows resolution (or separation) of

known events of interest (splices, connector pairs) in the
system. For example, most high-resolution OTDRs can re-
solve two events separated by 100 meters when a medium
pulse width is selected. Select shorter or longer pulse
widths as appropriate for other applications. To determine
the correct range scale to be used, roughly estimate the
distance from the OTDR that is of interest. Select the
shortest range scale that is at least twice this distance.

6) When using an OTDR to troubleshoot a system, be
sure to account for the excess fiber length in most cable
designs when determining the location of fiber damage
within a cable sheath. The excess fiber length is the
OTDR-measured fiber length in a cable divided by the
sheath distance of the same cable. This factor varies be-
tween 1 and 1.05 depending on the cable design.

7) Use an access jumper longer than the dead zone of
the OTDR when troubleshooting connectorized systems.
Use an access pigtail longer than the dead zone of the
OTDR when troubleshooting nonconnectorized cable sys-
tems. For nonconnectorized systems, temporarily fusion
splice (or mechanically splice) the access pigtail to the
bare fiber of the system under test.

8) When determining distance to a fault with an OTDR,
expand the horizontal and vertical scales to improve accu-
racy of distance measurements. Normally a vertical scale
of 1 dB/division and a horizontal scale of 10 m/division is
sufficient for accurate distance measurements.

9) Calculate the fiber overlength correction factor:

e System records should provide the fiber length to a
system feature or event (splice point, demarcation point,
etc.). If these records are not available, locate a splice
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Figure 1: P_,

Power

Power

source

Test jumper 1

meter

point with an OTDR and record the fiber distance.

* Measure the length to the splice point of one fiber in
each of three different buffer tubes to obtain an average
fiber length. If this cable is a high-density, dual-layer buffer
tube design, use fibers in the same buffer tube layer. If the
cable design incorporates fibers segregated by threads in
a single tube, measure three fibers from the same thread
grouping. If the cable design incorporates ribbon fibers in
the same tube, measure three fibers from the same ribbon.

¢ System records or route diagrams should provide the
cable meter mark at the splice point. Knowing this meter
mark will allow the cable sheath distance to be deter-
mined.

e Calculate the fiber overlength correction factor: Cor-
rection factor = Cable sheath length/OTDR measured fiber
length.

10) Next, locate the fiber fault with an OTDR. It is es-
sential to establish landmarks when measuring fiber dis-
tance to a fault. Measure fiber distance to a fault from the
nearest feature on the OTDR (splice point, demarcation
point, connector peak, other fiber anomaly). This allows for
a more accurate distance measurement than measuring

the fiber distance from the beginning of the OTDR trace.

11) Calculate the cable sheath distance to the fiber
fault: Cable sheath length = Fiber length x Correction fac-
tor.

12) Determine the cable sheath marking at the fault.
Calculate the cable sheath marking at the fault location by
adding or subtracting (as appropriate) the distance to the
fault by the sheath mark at the chosen landmark location.
Locate this cable sheath mark in the field and inspect the
cable carefully in this vicinity for any signs of damage.
When determining the cable sheath distance and cable
sheath marking at the fault, remember to take into consid-
eration any slack loops left during the initial cable installa-
tion. This consideration will assist crews in accessing the
correct cable location.

13) Here are general guidelines for minimum bend ra-
dius requirements in optical fiber systems:

® The minimum bend radius for single-mode fiber is 25
mm.

e The minimum bend radius for 3 mm or smaller buffer
tubes or transport tubes is 30 mm.

e The minimum bend radius for optical fiber cables is
specified for each cable construction. In general, the mini-

= AUDIO & VIDEO

Emergency Broadcast System

F Power O
AV-EBS O e
Output
(-] (-] l
Features 62 2,
« Emergency Audio and Video on any channel z!"‘éffs;\
L Yo % Self-Locking
« Allows Emergency Broadcast on local Network channels to remain unaffected.
« Compatible with all Modulators and Processors with |F loops. Signuiure Series (SPHM)
* Order in 8 channel increments. B db d : I
» Package also includes Character Generator, and DTMF activiation with access code. roadnand CrCESE
Now Available!

MEGA HERTZ —

[ —d
DENVER ATLANTA ST. LOUIS SPECTRUM
800-525-8386 800-962-5966 800-821-6800 800-628-0088 800-423-1863 USA
303-779-1749 FAX  404-368-8928 FAX 314-429-2401 FAX 817-354-8445 FAX S ——

44 71 589 1021 UK.
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Figure 2: p_
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mum bend radius for cables in storage is 10 times the
cable diameter. The minimum bend radius when under ten-
sion of installation is 15 times the cable diameter.

Troubleshooting checklist

Begin the troubleshooting test procedures from one end
of the system. If no problems are apparent, go to the other
end and repeat the process. If system service was lost and
no optical fiber problems can be found, troubleshoot the
electronic equipment. If the problem is within the optical
cable system, then use the following steps.

Step 1

Set up an OTDR with an access jumper longer than the
OTDR's dead zone at one end of the fiber system. Select a
short or medium pulse width and examine the connector
and pigtail or splice losses at this end of the system. If high
attenuation is present at this end of the system, perform
the following until the problem is corrected:

1) Remove and clean both connectors mated in the
patch panel interconnect sleeve. Ensure the connectors
are properly mated in the sleeves.

2) Use another interconnect sleeve that is known to pro-
vide adequate results when mating other connector pairs.
If the interconnect sleeve was the cause of high loss, clean
and/or replace the sleeve.

3) Redo the pigtail splice.

4) Check for small bends or pinch points in the fiber
splice trays or splice hardware.

5) Check for tight bends in cable subunits/buffer tubes
within the hardware.

6) Inspect the cable terminated ends for damage. In-
spect floor and wall penetrations for possible crushing
forces on cables.

7) If available, examine the end-face of connectors with
a microscope. Cracks, pits or scratches are indications of
high loss caused by a damaged connector. Replace the
connector or connectorized assembly if these problems
exist and a high loss is measured.

8) Splice a spare pigtail onto the fiber downstream of
the connector at the pigtail splice point. Make sure that the
fault is at the connector and not a broken fiber in the cable
system by launching light into the spare pigtail with the
OTDR and obtaining low loss. Replace the connector or
connectorized assembly if found to be the source of high
attenuation.

Step 2

If the source of high attenuation is in the cable outside
the building, perform the following until the problem is cor-
rected:

1) Determine the exact sheath mark at which the

In the year 2000, what type of
terminal enclosure will be protecting
your connections? For longevity,
flexibility and economy, look to
CableTek for your current and future
needs.

v

1150 Taylor Street » Elyria, Ohio 44035
(216) 365-3889
Toli-free 800-562-9378
Fax (216) 322-0321

ablele
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FIBEROPTIC
VARIABLE OPTICAL
ATTENUATOR
FVA-60B

e

) shift/exit

HEAD OFFICE

465 Godin Ave., Vanier, Que.
Canada, GIM 3G7

Tel.: 1-800-663-EXFO

Tel.: 418-683-0211

Fax: 418-683-2170

EXFO Europe

Centre d'affaires - Les Metz
100, rue Albert Calmette
78353 Jouy-en-Josas, France
Tel.: 33 1 34.63.00.20

EXFO America

903 North Bowser, Suite 360
Richardson, TX 75081

Tel.: 214-807-1505

Fax: 214-907-2297 Fax: 33 1 34.65.90.93

Reader Service Number 21

THE NEW FVA-60B

EXFO, the world-renowned fiber optic test and measurement specialist,
presents the new FVA-60B, the variable attenuator with industry-leading
specifications, enhanced speed, and user-friendly program.

PERFORMANCE SPECIFICATIONS.
The FVA-60B offers very impressive performance specifications: +0.15
dB linearity from -2.5 to -70 dB, 0.05 dB resofution, + 0.10 dB

repeatability and < -40 dB low back-reflection, 2.5 dB inse
These specifications are achieved, in part by using
assisted cafibration process in which thousands of readin
ensure outstanding performance.

PROGRAN MODE

An easy to use program mode has up to 60 a

selectable delay from 1 second to over two and a half days!

executed once or repeated for automated Bit Error Rate testing (B!
]

VARIABLE SCANHING PLUS THREE ATTENUATION MODES
The FVA-60B's variable scanning mode alfows the unit to scan at 4
different speeds according to the selected resolution. The FVA-60B has
three attenuation modes: absolute attenuation mode including insertion
“loss; zero dB reference level mode; and relative dispiay to any selected

reference value (X+5*

r
OTHER FEATURES p——
The FVA-60B's 3-Way Powering™ will never let you down. The system
has built-in NiCads, AC adapter/charger, and 9 volt alkalines. The built-
in microprocessor selects power according to priority.

The FVA-60B is designed to work in tough field and manufacturing
environments. It is fitted with a durable PVC covering to support the unit
upright, to hang on a belt, or to be carried. It is supplied with a shoulder
strap for maximum protection.

OPTICAL CONNECTORS

The FVA-60B can be supplied with a range of over 20 industry standard
connectors, bare fiber adapters, or a Universal interface System which
accepts most standard connectors.

RS-232

The RS-232 Interface allows the most important functions to be
controlied via a personal computer for fab applications. Interface cable
and application programs are provided.

APPLICATIONS

+ Bit Error Rate (BER) testing

* System testing and acceptance
* Power meter calibration

* Optical margin analysis, etc.

Call EXFO for documentation and demo information.

Electro-Optical Engineering
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attenuation is occurring. Go to that sheath mark and careful-
ly examine the cable for sheath damage or bends that are
smaller than the specified minimum bend radius. Common
locations or causes of attenuation include road bores, new
construction along the cable route, cable plow stalls or re-
versals, gunshot damage and rodent damage.

Note that if the high attenuation is dispersed along the
length of the fiber, this can be an indication of cable installa-
tion damage, use of a cable not designed for the environ-
ment, or cable manufacturing problems. In all cases, contact
the cable manufacturer for assistance.

2) If the damage cannot be found, go to the nearest splice
point and access one of the fibers with a pigtail longer than
the dead zone of the OTDR. Calculate the exact sheath
mark at which the high attenuation is occurring. Go to this
sheath mark and carefully examine the cable sheath for
damage or bends smaller than the specified bend radius.
This step is taken to minimize errors caused by trou-
bleshooting from long distances.

3) If the high attenuation is at a splice point, perform the
following:

* Check slack storage near the splice point to ensure

minimum bend radius has not been exceeded. If tight bends
were the cause of attenuation, store cable slack again, tak-
ing care to prevent bends smaller than the required mini-
mum bend radius (typically 10 times the cable’s outer diam-
eter).

® Open the splice closure and examine the internal as-
sembly for tight bends in buffer tubes or transport tubes.

® Open the splice trays and examine for fiber tight bends
or pinch points in the tray. Also check for fiber breaks.

¢ Redo the splice(s) exhibiting high loss.

e If a high loss still exists, use a pigtail longer than the
OTDR dead zone and splice it onto the fibers exhibiting high
loss. Launch in both directions to determine which cable
contains the high loss. Fiber breaks sometimes occur when
tubes are momentarily kinked, then straightened, during clo-
sure preparation. If the fiber is broken and cannot be sal-
vaged, then redo the splice point.

¢ If no sheath damage can be found, contact the cable
manufacturer for assistance.

Step 3
If no problems can be found from patch panel to receiver

Get a Free Belt Buckle With Eve
of TVC Distribution Ampli

Reregulation got your dBs down? Just imagine what people will say
about you when they see you wearing your TVC Distribution Amplifier
belt buckle* They're tin-plated, solder-sealed, anti-corrosive prgiected,
with superior conductivity. B

There’s only one place to get one, two, or a couple hundred—TVC
And, with offices nalionwic?e, TVC is always as close as your phone.

TVC has grown to be one of the biggest cable supply companies in
the U.S. by delivering the best cable equipment, at affordable priges,

el gthesdit Quality Cable Products Since 1952

* Do not wear while plugged in

TY=_INCORPORATED

Northeast: Hershey, PA (717) 5334982 1-800-233-2147
West: San Clemente, CA (714) 361-2011 1-800-755-1415
Southwest: Houston, TX (713) 956-2984 1-800-346-3759
Southeast: Sarasota, Fl. (813) 371-3444 1-800-2454423
Corporate Office: 1746 E. Chocolate Avenue, Hershey, PA 17033
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On TODAY'S
super information highway, one
power surge can put you in a ditch.

UG 30-120

MADE IN US.A.
VOLTAGE CONTROL SYSTEMS - CHARLOTTE, NC

Two of the best names in the
business, Voltage Control
Systems and ANTEC, have
joined forces to provide a
product that can stop the
unnecessary damages that
occur when power surges
affect your system. Specifically
designed for fiber and analog hub
sites, the Utili-GARD®e UG 30 is
leading the way in surge protection

Voltage Control

and outage reduction in MSO
systems nationwide.

Keep damaged electronics and
disrupted transmission signals
oft your mind, so you can keep
your eyes on the road.

For more information, contact
your Voltage Control Systems
representative or your local
Antec Sales representative.

ANTEC

Bels- Systems
M® Power Protection Products

4600 Park Rd.. Suite 300 / Charlotte, NC 28209
1-800-693-7270 / (704) 523-7270
Fax (704) 527-3222

Atlanta, Georgia (404) 840-7901
Chicago, Illinois (708) 350-7788

Dallas, Texas (214) 717-4933

Denver, Colorado (303) 740-8949

Iron Mountain, Michigan (906) 774-4111
Santa Ana, California (714) 757-1630
Seattle, Washington (206) 838-9552
Wharton, New Jersey (201) 328-0980
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node, use power meters and HeNe
lasers to check performance of single-
and multifiber jumpers used between
the electronic equipment and the patch
panels in the system.

1) Test the jumper with a one jumper
reference, two jumper test procedure.
Discard jumpers with high attenuation
or replace bad connectors. Make sure
all connectors and interconnect
sleeves are clean prior to testing.

2) HeNe lasers can be used to help
determine which connectors are at
fault. In general, sources of high atten-

uation will glow very brightly (red or or-
ange). HeNe lasers are best used
when comparing known “good” fibers
with fibers and connectors that are
suspected to be bad.

Attenuation testing procedure
Installed cables must be tested for
optical power loss (attenuation). An
end-to-end insertion loss test must be
performed on each terminated fiber
span at the required wavelengths. All
tests can be performed in one or both
directions with the opticai test source

National
Cable
Teleyvision
Institute

Call or write
today for your

FREE

NCTI Training Kit

National Cable Television Institute

801 W. Mineral Avenue

Littleton, CO 80120-4501

Your Cable Training Partner

phone (303) 797-9393
fax

(303) 797-9394
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located in the hub of the network. The
test procedure is described as follows.

Cleaning procedure

All connectors and interconnect
sleeves must be free of all dirt particles
prior to testing. Connector tips should
be cleaned with denatured (99% iso-
propyl) alcohol and a lint-free tissue or
cotton swab. There should be no alco-
hol left on the connectors or in the in-
terconnect sleeves for the test to be
accurate and repeatable.

Reference
measurement procedure

The following procedure should be
used to establish a reference value.
This value represents the absolute op-
tical power output of the source:

1) Assemble the equipment as
shown in Figure 1 (page 83) and record
the reading on the meter in dBm (deci-
bels relative to 1 milliwatt of optical
input power). This is the reference
power reading (P ). Do not remove
the test connector from the power
source once P has been established.

2) Remove the test connector from
the power meter, assemble the equip-
ment as shown in Figure 2 (page 84)
and record the reading on the meter in
dBm. This is the check power level
(P.). The difference between P_ and
P should be <1 dB. if P_ has de-
creased by more than 1 dB, then check
the test jumpers and connections for
defects. Do not proceed to the next
step until this criteria has been met. Do
not remove test connectors from the
source or meter once P_ has been es-
tablished.

Test measurement procedure

1) Remove the interconnect sleeve,
assemble the equipment as shown in Fig-
ure 3 (page 86) and note the reading on
the meter in dBm. This is the received
power level (P ).

2) Subtract the received power level
(P ) from the reference power level (P, )
to obtain the end-to-end attenuation.

An example is where: P = -20 dB; P,

=-20.5dBm; and P =-21.5 dBm.

* Test equipment check:

P - P.=-20 dBm - (-20.5 dBm)

=-20dBm + 20.5 dBm

=0.5dB

* System calculation:

System attenuation=P - P
-20dB - (-21.5dBm)
-20dBm +21.5dBm

1.5dB @ 850 nm

BTB
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AD INDEX

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
87 e Alpha Technologies...........cccc...... 39 6. Gould Fiber .......ccccccccvviinnnnnnnnnnne 43
{0 AM Communications .................... 11 27 e Hewlett Packard.............cccceennnes 45
23 s American Lightwave..................... 13 46............. Integral.......cccveeerieiciiiiiis 22
54 ... Amherst.......ccocoiiiiiniin, 40 79............ ITW e 99
5,106, 85..AnteC .....ccceecrrrmiiriiinnnnnnnn. 5,87,104 77 ............. M&B Manufacturing...........cccuceeee. 96
58 ....coece. Aurora Instrument .............cccenee. B3 64....... Mega Hertz...........cccconeininnnnns 81
55 e AVantron.........cccccvvvvemeeeeiicne 40 39.....cceeee Microwave Filter...........ccccooeeeennnen. 12
31 s Belden Wire & Cable...................... 8 41....... Molex Fiber Optics .......ccccccvvneeenee 17
34 ... Ben Hughes .......ccccocceiiiiinninnnnns 8 16............. MUltilinK ... 19
18 .. Blonder Tongue..........ccceevrecnnnnnes 57 73 .. NCTL. s 88
49 ............. C-COr oottt 30 37..eeeeee. Omni Opticom Manuf. .................. 10
14 ............. 021 7] SO 35 81....... Pirelli .....oovveeeeiiceeece 100
76 e Cable LinK .....ccccceeeeereineeeeniiinnenen, [ T AU Power Guard.........cccceerveecennieeennns 7
(3]0 I Cable Resources..........cccecevnnuenne 60 68........... Quality RF Services .......c..cc.c....e. 76
28 ............. Cable Security......cccooeeeerinennnnn. 28 89......... R.L. Drake......cccooevveeviicrnmmnnnnnnnne 73
19 e, Cable Services.........ccocceeevvinneeenn. 29 82....... SaChS ....veeeieree e 101
/A Cable-Tek Wiring.........ccccoevuneennnn. 84 50.......... SadelCo....coovvvmreeeieeee e 36
40 ............. CadCo....ccovrerieee e 33 51 SAWLIE...oeoi i 37
74, 67, 70..Channel Commercial Corp.79, 81,83 2 .............. SENCOTe....ccevuieeeeieeerireereeeeennreeees 2
61 . Coast CATV Supply.....ccccoureeeunnen. 75 13 ... Standard Communications............. 9
52 ..o Contec.....cccoveeeeriiiiiiieiiieeeee 71 84...... Superior Electronics................... 103
36 ..cceennn. (07011 3115 To R 25 26........... Telecrafter .........ooveveceeeeiiniiiinenennen, 4
29 e Dawn Satellite ..........cccceeevininnnnn. 16 75............. TektroniX......cceeeeeeeiiiieeercceeriinnnnns 41
57 . Digicomm .......ccocorvieiiniineiieeenns 51 45....... TrlIthiC ... 37
86 ... DX Communications .................... 21 3 B 1 (1o 1Y 3
21 e, EXTO e 85 78,80...... Tulsat.......cooevciinieieniieeene 98, 99
15 e General Instrument ...................... 23 T72....... TVC e 86
88 ... General Instrument ..................... 31 63............ WaveteK ......cccovvveneeccceiniinneeee 15

REPRINTS

Communications e Visibility
Knowledge ¢ Information

Reprints work for you!
For more information call Marla Sullivan at (303) 839-1565
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Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:

COMMUNICATIONS INC.

Coax and Fiber Construction Sivert ATl FtoF,Nto E’G Bglé), RCA, F-81 Belg
i A lbe - elgaen
Full Installatlon.Semceg LRC RG-59 Times
Subscriber Audits and Sales Off Shore RG-11 Comm/Scope
Amphenol RG-213 intercomp
(21 4) 61 7-8888 We will make any cable assembly F(:“)ﬁi'c?:ddzelivery on all colors and lengths
DALLAS, TEXAS Fax: (602) 582-2915, PH: (602) 581-0331 '

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

(203) 953-3770
(203) 546-1055

1(800) 466-8168
Fax (203) 953-3772

S

CABLE SYSTEM
SIJHVEY CU SCTE Member

Mapping B Design B As-Builts B CAD & Drafting Services

* System Audits * Installs Let Us Map & Design
* Direct Sal «C.LL .
. D:':f: Re?alea?:ements * As-Builts Your Fiber Upgrade

’ . .
* M.D.V. Postwire and prewire Underground 126 W. Michigan Ave, & Marshall, MI 49068

(616) 781-3455 m FAX (616) 781-5177

A
Contact: Ed Reynolds — |
80 Vanderbilt Ave. « West Hartford, CT 06110 ——

110 Goodwin Rd. « Canterbury, CT 06331

AMS-1 CHARACTER GENERATOR Commercial Spun Aluminum Antennas

AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS

[
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« Character SIZES CALL FOR PRICING
Generators 3 meter 10’ (800) 627-9443
) * VCR Controllers ,
ATARI Computer and Software « Video Switches 3.3 meter 11
4 Video Switches DH S Ili
only 3499.00! e Custom Hardware 3.7 meter 12’ atellite
D ’ 600 N. Marquette Rd.
OPTIONAL BATTERY BACKUP! and Software SR B US) Prairie du Chien, Wi » USA » 53821
Dickel C. il C 4.2 meter 14' Phone (608) 326-8406
ICKeé ommunicatrons Lo. ) -
FAX 310-496.4716 4.5 meter 14.8 Fax (608) 326-4233
5208 Eust Hanbury St/ Long Beach, CA 90808 Tel. 310-496-0674 5 meter 16’

Complete DeSln Services
® Fiber Design e Coax Design

Strand Mapping ¢ CAD Drafting
e Base Mapping ¢ Plotting :
Field Engineering ¢ Copies -
Reproductions

Call 1-800-326-9444

Cable Services Con

i 2., Williamsport, PA 17701  PCTA/NCTA/SCTE MEMBE



DON‘T GAMBLE ON
CONVERTER REPAIR !
HAVE IT REBUILT BY

the

CableShoppe

inc
DOESN'T YOUR CABLE SYSTEM DESERVE THE
CABLESHOPPE DIFFERENCE!
CALL NOW! (518) 489-2100
ALBANY,.N.Y. AND VISTACA.

CONTRACT INSTALLERS,INC.

UHF Radio Equipped Trucks * Uniformed Installers

CONTRACT
CABLE TV
INSTALLERS

HOUSE INSTALLATIONS
Aerial - Underground - 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
P.O. Box 1564 P.O. Box 1058
Appleton, Wisconson 54913-1564  Fort Walton Beach, Florida 32549-1058
(414) 582-7087 » Fax (414) 528-7528 (904) 651-5154

Mandatory Upgrades YES!
(meet or exceed OEM specs)

Free Pick-up and Delivery YES!
2 week Turn Around YES!
Flat Rate Billing YES!
(most models)

One Year Warranty YES!
(on most models)

Refresh NVM's (SA units) YES!
Refresh Braindeads YES!
(DP5 through DPBB-7)

Rebuild SA 8570,90 and 8600's VES!
Barcode Adressable Units YES!

Line Equipment Repair YES! Can you afford it?
Sells Rebuilt Converters YES! Sometimes.
Buys Your Obsolete Equipment VES! It depends.

THE CABLESHOPPE THE OTHER GUYS
Sorry!

Sorry!

Well, we'll try.
Yes! Plus parts.
Are you kidding!!

Do what?
What's that?

Sorry can't do ‘em
Maybe.

fting Service
cad CAD Dra inte .
Aut:em DeSig'll/Map Malélons truction
Syst ] & Undergr ound Call now for
gell'il:ing & Act'lvaﬁon more information
P

VOGTMANN

ENGINEERING, INC.
Richard S. Vogtmann

Chief Engineer

125 W, Center St.

Linwood, MI USA 48634

FAX: (517) 697-3081 Phone: (517) 697-3807 (800) 772-3972

Avuto Cap DrartiNG TooLs

Strand and Design Symbol Menus
Custom Menus & .LSP Routines
Available

ppalachian

(215) 938-1361

etwork Services Inc.

P.O. Box 302 Warminster PA
18974

FCC PROOF OF PERFORMANCE TESTING

FIBER OPTIC DESIGN & ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY

\ISB_/ CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
0.0 Box 244 MAP DIGITIZATION & REVISIONS

Yankton, S.D. 57078
(605) 665-1393

800-292-0126

ANOLIFMHIA SSIANISNF

New Construction ¢ Installs ¢ Balancing ¢ Splicing

Bigh™

Cable Construction, Inc.
Performance Built Our Company
Specializing In Rebuilds and
Fiber Optic Installation

Harold Bigham
(904) 932-6869

P.O. Box 903
Gulf Breeze, FI 32562

NATIONWIDE TOWER COMPANY
COMMUNICATIONS TOWER CONTRACTOR

Erections * Dismanties ¢ Antenna * Relamp

Uitrasound ¢ Structural Analysis « Paint )
Inspections ¢ Reguy * Engineering &\;ﬁl
P.O. Box 130 Poole, KY 42444-0130

Phone (502) 533-6600 * Fax (502) 533-0044
24 Hour Emergency Service Available

Fishel Technologies

Division of the Fishel Company

¢ Strand
Mapping

€ CATYV Design
& CATYV Drafting

€ As-built
Mapping

€ Turnkey
Projects

Lode Data AutoCAD VersaCAD

Contact: Curt Smith 1-800-347-4351

1810 Arlingate Ln., Columbus, OH. 43228
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Specializing in
* Turn-Key * New Build * Rebuild ¢ Fiber Optics

James R. Daversa ¢ Owner

433 Walker Road * Chambersburg, PA 17201
(717) 261-1002 » Fax: (717) 261-1020

MIDWEST CABLE SERVICES

- NATIONWIDE BUYERS -
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos, IN 46501

Phone: (219) 892-5537  FAX: (219) 892-5624

Charles Wright

(815) 698-2564

Rt. 116 & I-57, Central Plaza
Ashkum, IL 60911

Lttt CAD
[T§i§Wmy' DRAFTING
| 4NN QP 4= | SERVICES,INC.

* Base Mapping
 Strand Mapping
* Digitizing Services

* As-Built Mapping
* System Design
* System Walkout

Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.”
Call for literature.

(5) Telsta T40 Placer Units In Stock From $8,000

(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000
(13) Digger Derricks Etc.

(130) Specialized Trucks In Stock

Call For Price List:
(215) 721-4444
Fax: (215) 721-4350

Op_lc_lyke Igc.

" ruck

| / Equipment Sales
3123 Bethlehem Pike

Hatfield, PA 19440
USA

LEMCO

CaLL For Your CataLoG

800-233-8713
HE

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299

Q

» Coaxial and Fiber

* Mapping and Design

* Member SCTE

* Splicing and Activation

* Fusion Splicing

* Aerial, Underground &
Fiber Construction

» Material Supply

* Emergency Fiber Restoration

* System Sweep

¢ Proof of Performance

* Turnkey Headend

* Complete Turnkey Project
Management

L quality service performed on a timely basis I

=
California == Ampilifier

———
—

U.S. manufacturer of: C-Band LNBFs (Pulse, Voltage Switched and
Dual H/V Output), LNBs, Commercial Phase-Locked LNBs, Ku-Band
LNBs (Multiple Frequencies), Feedhorns (C, C/Ku, C/Ku/S), Arabsat
LNBs and TVRO accessories. Wireless Cable (MMDS) products
include: 31 and 33 Channel Integrated * Yagi” antenna/downconverters,
stand-alone downconverters (Multiple Frequencies), LNAs and the
Beambender™, a low cost microwave repeater.

460 Calle San Pablo Phone: (805) 987-9000
Camarillo, CA 93012 USA Fax: (805) 987-8359

W Contact: John Ramsey, Director of Business Development

INFRARED STATUS MONITORING
STOP CLIMBING POLES!

* Low Cost

* No Reverse needed

* High and Low Levels
* AC and DC Voltages
¢ Temperature

* Standby Power Supplies
* Trunk Amplifiers

¢ Stores 1000 readings

¢ Download to IBM

¢ Data base compatible

Call for FREE Video demo
CABLEWARE ELECTRONICS
(702) 641-4405 » Fax: (702) 641-4425

"Video Poster'"™ Page Generator & Controller

| . Local Weather

" Temp:85 F Humidity 35%
.~ Wind from SW @ 5 MPH

Split screen control allows logo
and text to remain on screen...

...Scrolling messages...

5 New HI-RES Fonts Modem Control of Remote Sites!
12:24:30 THURSDAY 3:21:92 Program all from IBM or MAC

*Hi-Res fonts, Video Page & Character Generator 600 pages
Logos & pictures sto on cartridge *16 colors, 5 fonts, Crawl, Flash, ial
eftects *Two (240 Itr.) variable size crawls per page *Accurate real time clock
& date *Restores & displays pages, time & date even if power fails! *Low cost
C64 computer (NTSC + Ch 3/4 out) *100 Time and date control events *Infra-
red controls up to 8 VCR's *Transfer & control via modem *Control model
“"RMAV" & external relays + VCR's *NTSC color bars* Satellite touch-tone
decode commercial insert*User friendly, Demo & Instructional VHS tape
Model * Price * Description of "Video Poster” ™ Options:
"RAMX" $§349.95 Video Poster; 600 page Battery backed RAM-disk, Video cable & manual
~C64" $179.95 Refurbished computer, with power supply (1 year warrenty all products)
"Modem"” $ 89.95 1200 baud Hayes compatible plug-in modem for e
"BCLK" $69.95 Battery clock (with RAM) restores time & date If power fails
"PK8"  $179.95 Relay control, Touch-tone decoder, Infra-red senders, 8 analog Inputs
"WX1”  $189.95 Temp. deg. C. or F. + Humidity sensors; Req. PK8
"WSDM™ $279.95 Anamometor Wind speed and direction; Req. PK8
"1541" $189.95 Optional disk drive; external unlimited back up for RAMX
"DVM2" $379.95 Page controlled Digital audio;10 messages, 2 min.
"TSP1” $379.95 Text-to-sp p voice ge each
"VCR8" $129.85 Control up to 8 VCR tape decks with PK8 & Infra-Red
“"RMAV" $ CALL 2to 8 75Q "F" audio & video AXB control W
"MST1" $ CALL Touch-tone sat. decoder AXB Insert, VCR con. 9‘3'*

PK8 expansion DVM1 or TSP1
p [ |9 adds voice messages
to all screens
i A& T | Text-to-speech or
ErTTs — @Y’ digitized volce N

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-0984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD,




50NN€RCIP\L ELECTRONICS, INC.
D7 CAV ENGINEERING SERVICES

comfronents aloo specializing dn

EQUIPMENT REPAIRS METER CALIBRATIONS
* * *

FCC PROOF OF PEFORMANCE
FREE PICKUP IN 18 STATES

Do Your Subscribers Let You
Know When Service is Out?

® Remote Headend Monitor @
FGD1100 calls with digitized voice when air
temp over limit, power fails, intrusion
alarms, monitor (3) add'l contacts. Dial-in
status reports. Absolutely indispensable.
List $399 CNC price $369
Call (516) 286-5822 for infopak.
CNC Data, Box 651, Medford, NY 11763

800-247-5883

Tower Light Sensor - Now Available

\

& Repairs & Sales
& Converter Repairs
& Specialists on Jerrold Addressable
& Competitive Pricing
& Authorized Panasonic & S-A Service Center

Contact: Errol McCalla TKR Cable Company
Ph: (908) 583-2026 25 Industrial Drive

& Fax: (908) 290-1677 Cliffwood Beach, NJ 07735 /

* Consulting

* Base & Strand Mapping

* As-Built Mapping

* Design & CADD Drafting

» Xact Software

* Novell Authorized

* Premise Wiring

NETWORK SPECIALISTS
SCTE Member
1325 Northmeadow Pkwy., Suite 110, Roswell, GA 30076

Inc. ENGINEERING

DRAFTING & DESIGN

Integrated Network Services, Inc.

INS offers a complete
service package utilizing
today’s technology
to provide customized
solutions at prices to
fit your budget.

Contact: Bruce Lane 404-552-0309

I'PAC

CATV REPAIR
800-677-5255

SubTRACKER®

CATV-SMATV-MMDS
BiLLING SYSTEM
US-CDN-international Versions

Low Cost: From US $599
STATEMENTS, DATABASE
MANAGEMENT REPORTS

IBM PC COMPATIBLE
FAST AND RELIABLE

LAN & Multi-Town Capability
SubTRACKER
1-403-354-2510 or FAX 1-403-354-8780

éJONESURPLUS =

WE BUY AND SELL QUALITY CATV EQUIPMENT

LINE AMPLIFIERS, TAPS, CONNECTORS CONVERTERS -
ALL TYPES AND MAKES HEADEND EQUIPMENT

USA + (619) 757-3008 « Fax (619) 757-4048

Emergency Alert
Systems
By

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

* F Male *RG-59
*F Female *RG-56

Industry J\a

Service

RoCKYy Mo AIN
JUMPER CABLES

P.O. Box 9707 « Helena, MT. 59604

Since
1966

*BNC *RG- 11
*PL * Other

Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.
Call for pricing and free sample. (406) 458-6563

Idea/onics

Up to 90 Channels
14 day delivery
Compatible with all headends

Affordable

Video units aiso available
(701) 786-3904
Fax: (701) 786-4294

AHOLIIHIA SSIANIS N
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dB-tronics

Authorized S-A Sales Center

Now Introducing !!

Discounts on Original S-A Parts
S-A Up/Down & Module Repair
Cable Systems Only

S-A 450 & 550 MHz Equalizers

Call For Price Quote

Now In Stock

S-A ¢ Jerrold » Magnavox
450 & 550 MHz Distribution Equip

Quantity Discounts

CALL OR FAX US FIRST

Telephone: 803-574-0155
USA Toll Free: 800-356-2730
Fax: 803-574-0383

dB-tronics, Inc.
145 Tradd Street
Spartanburg, SC 29301
USA

Main Line Equipment, Inc.
National Distributor for Pathmaker
Large Stocks of Jerrold & Magnavox

330/450 Line Gear

WE BUY:
Used converters & used line gear

WE SELL:

Refurbished converters & line gear

WE REPAIR:
Converters & line gear for cable systems
AT ALL REASONABLE PRICES
1-800-444-2288 « FAX 310-715-6695

Los Angeles, California

FREE 44pg Catalog & 80 Audio/Video Applic.
= PWA SUPP, EO, 250 PRODUCTS
Wt iy oo,

. GiDED DA TAPE, VIDEQ, / PRESS
[sw1s DA V0! U' Lme, 0sc | OXES

Iy 1480t Video/Audio |
4n6out VideosAudiy

=_B [i24n2400 Audio Only|

G Wl [fivIzont VideoAudif

Video & Audio Diit Ampla.
RAGB-Sync Dist. Ampls. Routing Switchers

OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

GRAND OPENING

——t—T.T.
Toneseons

TRAN == |
(407) 337-4644

CATV CONVERTER

Buy-Sell-Repair
New & Refurbished

COAST CATV SUPPLY

IN STOCK
NEW & REFURBISHED
Amps, LE’s, Taps, Splitters
Connectors & Headends
ALL BRANDS 270 TO 550 MHz
Call for updated price list

[F S =
We Buy - Wanted: ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list
(USA) 909-272-2360 Fax: 909-272-3032

l
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10 Years in Equipment Repairs!

We Provide:

® Warranteed reconditioning of line,
headend and test equipment

® Precise calibration of test equipment
and meters

® Alpha manufacturer warranty repairs

® Extensive bench testing for FCC
compliance

® Accurate channel and pilot changes

® Computerized buy/sell surplus
inventory locator system

Phone: (800) 382-2723
FAX: (518) 382-8452

WE SELL SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS
5402 Highway 95
Cocolalla, ID 83813 USA
Phone: (208) 683-2797
(208) 683-2019
(208) 683-3998
Fax: (208) 683-2374

BOUGHT / SOLD / SERVICED

G. L. VideoCipher II -$299
Mag. 5-330 Trunk - $299
Jerrold SJ Trunk 301 -$199
Jerrold SJ Trunk 400 - 5299
Magnavox 5LE330 -$ 85
SA Slimline 450 Trunk -$435
SA 8525 w/ Remote -$ 25
Pioneer BC-2002/2 -$1.99
Assorted Taps -$1.50

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST
WE SERVICE WHAT WE SELL! SINCE /952

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST
(215) 630-0320 * 800-WT ARENA ¢ FAX 630-8202

ADLENA

SELRVICES. INC.

AXO00-W®W

Standard 24 PC -$225
SA 330 Trunk -$199
Syl/Tex 2000 Trunk -$199
Jerrold JLE-400 -$85
Jerrold SJ 450 Trunk -$435
Jerrold SLE/SLR -$ 19
Hamiln CRX -$ 12
Tocom 5503-A -$ 40
C-Cor 450 LE NEW -$175

Tommy T. Tran ¢ Port St. Lucie, FL USA

Wheeler Reeler

HYDRAULIC CABLE REEL TRAILER

Features:
P Easy, One Person Cperation P Telescoping Loading Mechanism
P Designed With Low Center of Gravity  » Versatility in Size of Spool

> Very Simple Maintenance P Hoses & Wiring Protected Within Frame
SLABACH CONSTRUCTION COMPANY
21% 14th STREET

KALONA, IOWA 52247

TELEFHONE: {319) 656 3434

FAX (319] 656-5486

FM Microwave
Spares & Repairs
By
CommSpec

Complete "G, H, BX & X
Line” Repairs & Retunes

New Replacement Power
Supplies & Harnesses

Channel Fiters & Waveguide
Branching

Used Equipment Purchased &
Sold

Field & Training Services
Available

Don Sicard
TEL: (508) 373-0657
FAX: (508) 374-0154

CommSpec

6 Tyler Park

P.O. Box 968

Haverhill, MA 01831 USA

Lashers, Wire & Accessories

Over 50 Years of Sales & Repair Service

Y=

Catalog Available

INE| SCTE
cable sy
spinning

100 W. Centra! * Box 308
New London, MN. 56273 « USA
Telephone: 612-354-2081, 800-428-9267
FAX: 612-354-2083




e Line Extenders
*Trunk Amps
* Headend Equipment
sAddressable Systems

I— I'EE ENTERPRISE L Remanufactured
E A Division of Diamond W Investments, inc. E < n
623 4th STREET » P.O. BOX 590 » DESHLER, NEBRASKA 68340 onverters

Q

DOWNSIZE VCIl CHASSIS KIT ... $ 99.50 MODULATOR REPAIR ... $ 58.50"
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* PROCESSOR REPAIR ... $ 58.00

VCRS UPGRADE OR EXCHANGE ... $ 325.00" RECEIVER REPAIR ... $ 58.50* -
VCIl WHITE LABEL FOR SALE ... $ 249.00 Sales & Service Guaranteed Throughout
North America ® Mexico ¢ South America
Female Business Enterprise * Complete Cable Repair Facility
CABLE LINK INC.
1, 800 5,51 0996 o 280 Cozzins St. « Columbus, OH. 43215
* Return shipping and minor parts included in price USA Ph: (614) 221-3131 » Fax: (614) 222-0581

Field Technician

For automated insertion equipment maintenance, installation and repair work. Southwestern Region. Requires good trou-
bleshooting skills, insertion equipment experience, a reliable vehicle and a good driving record. Experlwence preferred in
baseband video, audio, wiring, computers, RF, electronics and satellite reception. Channelmatic experience a plus.

Please send resume to: WM &M Attn: FT
2190 Carmel Valley Road, Del Mar CA 92014 or FAX (619) 481-6221
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Technical Insight Cablevision in Phoenix Arizona SCTE
has an immediate opening for a cable TV technician Sustaining
with 2 yrs exp., working knowledge in repair of distribution system t er Member

and CLI monitoring and repairs. Valid drivers license a must.

insight is an EOE. roehlich & Co.

Fax resume to: 602-582-9649

or mail to : 21200 N. Black Canyon Hwy, Phoenix, AZ 85027 executlive search
e s P.0. Box 339 Weatherford, TX 76086
INE TECHNICIAN - 2
AR ST (800) 742-4947 FAX (817) 594-1337
Responsible for corrective maintenance of DPERSO - All Ie Vels of
Scientific Atlanta 550 MHz cable system, system . ..
Igakagﬁ ar;d szs;erp swci\::p.t —_— ALL %g!ﬁ,‘f,?i@é%‘ﬂi%ﬁggﬂgmm Technical Positions -
ome headend duties. Must use hand an « Extensive national resource of personnel
power tools, also some ladder use. lémployer Inquiries Invited. Cor pora te to Hour Iy.
Knowledge of Volt Ohm Meter, Field Strength Applicants: Fee are 100% employer paid, Send resume s P
Meter, and Spectrum Analyzer. Minimum 2 ] with salary requirement to address below. Positions Available
years experience required. F Communication Resources Nationwide.
N LN > The Communication Personnel Specialists
Send resume to:International Cable, Inc. A H
P.O. Box 859 Miami, FL 33197-0859 2368:;1”.’:2%/!‘%“%'40” 44352453 Call or Wr 1 te' F ees P ald'
Attn: Mike Jackson or Charles Hermanowski
1-800-733-9208
Or fax to:1 (305) 252-9097

WORK RICH — CASH POOR?

CONTRACTORS - you need immediate pavment
to meet obligations and take on new work.
Your MSO or prime contractor pays vour invoices in 45-60 davs.
COMPLETE CONSULTATION Your banker does not understand your business.
AND STAFFING CABLEFACTORS will pay you cash for your invoices

FOR CATV AND WIRELESS .
CABLE OPERATIONS and collect payment from the MSO or prime.

Management If you are a CATV contractor. call today for more information!
Marketing * Engineering

il CAHOBIS CABLEFACTORS
Cable Operations and Engineering

Since 1966 a division of AMERICAN FACTORS GROUP
7D1gr?v§ra.sé8?"8%v1lﬂv' 6189\2 457 North Harrison Street ® Suite 100
Princeton, New Jersey 08540
INTERNATIONAL INQUIRIES Tel: 609-924-9394 © Fax: 609-924-3935

Ph: (303) 779-8890
Fx: (303) 779-8139

David Cheeseman
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During the Annual Membership Meeting
held at Cable-Tec Expo 92 in San Anto-
nio, the national board and staff learned
the importance of the development of new
training programs to the membership. As
a result, the Society of Cable Television
Engineers enlisted the services of William
Grant, author of the widely recognized
textbook, “Cable Television,” to conduct a
series of seminars to be professionally
produced as video programs and made
available on videotape to the members.
These programs follow the textbook and
build upon it. Together with the textbook,
the videotapes provide a comprehensive
treatment of the basics of CATV design
and operation. These tapes (#T-1121 to
T-1134) are available by mail order
through the SCTE. The videotape listed
below was designed to be integrated into
the “Cable Television” training videotapes
series. The price listed is for SCTE mem-
bers only. Nonmembers must add 20%
when ordering.

@ System Sweep — This program
provides the viewer with the most thor-
ough treatment of the theory and applica-

tion of sweep ever presented at one time.
It also provides detailed instructions on
the operation of the CalLan 1776/1777,
Hewlett-Packard 8591C and Tektronix
2722A/2721A.

This tape covers passband, frequency
response theory/analysis, the definition of
a sweep and how it works and is used,
resolution/scan loss, potential interfer-
ence, basic TV scan theory, high-level
sweeps, low- and no-level sweeps, CATV
transmission techniques, recognizing am-
plifier signatures, standing wave analysis
and calculations. The SCTE is grateful to
Cal.an, Hewlett-Packard and Tektronix for
co-sponsoring the development of this
program. (105 min.) #T-1149, $22.

Note: Videotapes are in color and avail-
able in the 1/2-inch VHS format only. They
are available in stock and will be delivered
approximately three weeks after receipt of
order with full payment.

Shipping: Videotapes are shipped UPS.
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the continen-
tal U.S. only. Orders to Canada or Mexico:

Please add $5 (U.S.) for each videotape
or book. Orders to Europe, Africa, Asia or
South America: SCTE will invoice the re-
cipient for additional air or surface ship-
ping charges (please specify). “Rush” or-
ders: a $15 surcharge will be collected on
all such orders. The surcharge and air
shipping cost can be charged to a Visa or
MasterCard.

To order: All orders must be prepaid.
Shipping and handling costs are included
in the continental U.S. All prices are in
U.S. dollars. SCTE accepts MasterCard
and Visa. To qualify for SCTE member
prices, a valid SCTE identification number
is required, or a complete membership
application with dues payment must ac-
company your order. Orders without full
and proper payment will be returned.
Send orders to: SCTE, 669 Exton Com-
mons, Exton, PA 19341 or fax with credit
card information to (610) 363-5898.

Listings of other publications and video-
lapes available from the SCTE are includ-
ed in the April 1994 issue of the Society
newsletter, “Interval.”
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Cable Link Inc.
INTRODUCES

GUARANTEED
THE BEST!

M&B CABLE FASTENER

THE MICROTROL 100 PLUS
Addressable Controller

The first addressable controller engineered and priced for the smaller cable system.

$2,499.00

Available with the following options
* Telephone PPV« Accounting/MIS software

* Billing System Software  « Lease option

For more information call or fax

Cable Link Inc.

serving the cable industry throughout
North America Mexico South America

Ph: (614) 221-3131 Fax: (614) 222-0581
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Black Aluminum Body Will Not
Crack, Split, Chip or Rust

Drill screw drives into
wood or screws into metal
or AC shingles. Holds
where nails pull out.

Now a Super Value —
Costs No More Than Ordinary Fasteners
Call or Write for Samples National Sales Agent:

95 Concannon Ct., Oakley, CA 94561
(510) 625-9768

Super hard nail drives into
wood, concrete, mortar or
brick.

NEWHALL ».\5)R)5 Fax (510) 625-3303
Manufactured by

M&B Mfg., Box 206, Pleasanton, CA 94566

COMMUNICATIONS TECHNOLOGY

Reader Service Number 77




I T S 1 6 T H € DI T 1 O N!

Make your job easier!

Your single reference

that covers the entire
multi-billion dollar satellite
communications industry.

t'snolongerbusinessasusual.
B As the world satellite indus-
try approaches the mid-"90s,
dramatic forces are reshaping this
business as never before. The
evolution of global mobile satellite
services, the advent of true
high-power direct broadcast
satellite servicesin the U.S. and the
constant demand for modern
satellite-based telecommunica-
tions services throughout the
developing world are just a few
of the fundamental changes taking
place today in this maturing
marketplace.

To survive and prosper in this
pressure-filled environment, you
need a reliable and convenient
way to uncover new contacts and
stay in touch with the real power

brokers and deal makers.

Instant access to key contacts is
what the information revolution is
all about. Turn to the one essential
resource you can depend on to
find and win new contracts and
customers: THE 1994 WORILD

7 hardworking sections of F“I've seen the others and they don't hold a
satellite communications penale to The World Satellite Directory.

> . g ps Business Information understands
information to streamline | my industry and they understand my
your marketing efforts and

geographic needs. And they give it to me!
M o e Ih i

improve your productivity. ave been buying The World Satellite
How to Use the Directory

4

l?mctory from Phillips Business Informa-
tion since 1984. A few years ago, another
company sent me an invoice saying that it
was time to renew. I did, and what

a mistake! Don't believe those other

. . . 0 i
International Calling Guide ’I sompanies. The only book you need is

Calendar of Events

The World Satellite Directory. Make sure
Section 1: Satellite Operators that you order from Phillips.”
Ela.yng Angel, President and CEO,
Translink Communications, Ing.,
New York, NY

Scction 2: Transponder Brokers & |
Resellers [

Scction 3: Transmission &
Videoconferencing/Business
TV Services

Count on your 1994 WORLD
SATELLITE DIRECTORY to:

Section 4: Equipment & Support
Services Providers

L g

Develop targeted mailing lists
Generate winning sales leads
Land big contracts

Pre-qualify vendors and suppliers
Increase market share by develop-
ing new channels of distribution
Discover untapped markets in the
U.S. and abroad

& Access key market data to use in

Section 5: U.S. Regulators &
Government Agencies

Scction 6: PTTs

® 6 0 0

Section 7: Intergovernmental
Regulation & Policy
Organizations

*

Acronyms and Abbreviations .
sales presentations and to support

marketing decisions
¢ Find out critical competitor

Glossary

3 indexes help you information

locate information quickly. # Identify new business partners and
# Product/Service Yellow Pages acquisition opportunitics

8 Company Index (The Blue Pages) ¢ Eliminate the need to duplicate

SATELLITE DIRECTORY. ® Personnel Index New! costly market research
SE134
How To order Call 1-800-777-5006 in the U.S.
Call for current selling price +1(301)424-3338 outside the U.S. FAX +1(301)309-3847
THE 199 4 WORLD SATELLITE DIRECTORY
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TULSAT | TULSAT | TULSAT

LR ven cassdls

THERMOSTAT CONTROLLED FAN
SAVES RACK SPACE

Lo M 32— 0
(800) 331-5997

Recivers | Processors | Modularors | VClls | SA Lncs

FACT

‘93 Average

Repair Charge

LESS THAN

$100.00

Including Parts

LINE GEAR

SA, Jerrold, C-Cor, Magnavox

(New and Used)

TRAPS

200,000 Various Traps
(New and Used)

WE SELL, REPAIR &
PURCHASE HEADEND
& LINE EQUIPMENT

1575 N. 105th E. Ave.
Tulsa, Oklahoma 74116
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July

10-13: New England Cable
Show, Newport, RI. Contact
(617) 843-3418.

11-14: OSHA voluntary com-
pliance safety and health
course, Columbus, OH. Con-
tact Safety Consulting &
Training Inc., (319) 498-4517.
12: Hewlett-Packard 1994
Broadband Integrated Ser-
vices Digital Network Semi-
nar, Austin, TX. Contact
Pauline Hale, (403) 462-4545,
ext. 310.

12: SCTE Chattahoochee
Chapter seminar, Atlanta.
Contact Mark Williams, (912)
784-5104.

12: SCTE Desert Chapter
seminar, distribution sys-
tems, San Goronio Inn, Ban-
ning, CA. Contact Greg
Williams, (619) 340-1312, ext.
277.

12: SCTE Magnolia Chapter
meeting. Contact Robert
Marsh, (601) 932-3172.

12: SCTE Piedmont Chap-
ter seminar, basic cable sys-
tem architectures and opera-
tions, Cablevision of Raleigh,
N.C. Contact (919) 220-3889.
13: SCTE Heart of America
Chapter seminar, Kansas
City, MO. Contact Dave
Clark, (913) 599-5900.

13: SCTE South Jersey
Chapter “Gone Fishing” so-
cial event. Contact Mike
Pieson, (609) 967-3011.
13-17: Colorado Cable
Show, Vail, CO. Contact (303)
863-0084.

14: Society of Cable Televi-
sion Engineers Satellite
Tele-Seminar Program to be
shown on Galaxy |, Transpon-
der 14, 2:30-3:30 p.m. ET.
Contact SCTE national head-
quarters, (610) 363-6888.

14: SCTE Central Indiana
Chapter seminar, fiber-optic
architectures and applica-
tions, Holiday Inn North, In-
dianapolis, IN. Contact Al
Orpurt, (317) 825-8551.

COMMUNICATIONS TECHNOLOGY
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14: SCTE Greater Chicago
Chapter seminar, digital ba-
sics, Centel Videopath,
Chicago. Contact Bill Which-
er, (708) 362-6110.

17-19: SCTE Rocky Moun-
tain Cable Expo, Keystone,
CO. Contact Leslie Ellis,
(303) 393-7449.

18-21: Siecor fiber-optic
training course, fiber-optic
installation, splicing, mainte-
nance and restoration for
cable TV applications, Hick-
ory, NC. Contact 1-800-
SIECORT, ext. 5539.

19: SCTE Floribama Meet-
ing Group seminar,
Crestview, FL. Contact Rylan
Bishop, (205) 476-2190.

19: SCTE Oklahoma Chap-
ter seminar, Oklahoma City.
Contact Rick Martin, (405)
525-2771.

19: SCTE Pocono Moun-
tain Chapter seminar, Holi-
day Inn, Hazelton, PA. Con-
tact Anthony Brophy, (717)
462-1911.

20: Hewlett-Packard CATV
Measurements Course, Val-
ley Forge, PA. Contact 1-
800-472-5277.

20: SCTE Dixie Chapter
seminar, Birmingham, AL.
Contact Charles Hill, (205)
880-1673.

20: SCTE Great Lakes
Chapter seminar, distribu-
tion systems, Holiday Inn,
Livonia, MI. Contact Jim
Kuhns, (810) 578-9437.

21: SCTE Lake Michigan
Chapter seminar, digital
compression, Days Inn,
Grand Rapids, MI. Contact
Karen Briggs, (616) 941-
3783.

21: SCTE Southern Califor-
nia Chapter seminar, head-
ends: satellite systems, off-
air and LO signals, Alham-
bra, CA. Contact Tom Cole-
grove, (805) 252-6177.

21: SCTE Wheat State
Chapter seminar, Wichita,
KS. Contact Jim Fronk, (316)
792-2574.



Planning ahead

Sept. 18-23: Great Lakes
Cable Expo, Indianapolis.
Contact (317) 845-8100.
Oct. 5-7: Atlantic Cable
Show, Atlantic City, NJ.
Contact (609) 848-1000.
Oct. 11-13: Mid-America
Cable Show, Kansas City,
MO. Contact (913) 841-
9241.

Nov. 13-15: Private Cable
Show, Atlanta. Contact
(713) 342-9826.

Nov. 30-Dec. 2: Western
Cable Show, Anaheim,
CA. Contact (510) 428-
2225.

23: SCTE Big Sky Chapter
seminar, Big Sky Resort, Big
Sky, MT. Contact Marla De-
Shaw, (406) 632-4300.

23: SCTE Chaparral Chap-
ter seminar, HDTV. Contact
Scott Phillips, (505) 761-
6253.

24: SCTE Old Dominion

Chapter social event. Con-
tact Maggie Fitzgerald, (703)
248-3400.

25-28: Fotec Fiber Optic In-
stallers’ Conference, Shera-
ton Hotel, Long Beach, CA.
Contact 1-800-50-FIBER.
26: SCTE Desert Chapter
meeting, BCT/E and Installer
certification exams to be ad-
ministered. Contact Greg
Williams, (619) 340-1312,
ext. 277.

28: SCTE New England
Chapter seminar. Contact
Tom Garcia, (508) 562-1675.
29: SCTE North Country
Chapter seminar, drop wire
characteristics, installation
procedures, safety, direct
burial services, customer
service, Sheraton Midway
Hotel, St. Paul, MN. Contact
Bill Davis, (612) 646-8755.
29: SCTE Wheat State
Chapter testing session,
BCT/E exams to be adminis-
tered, Great Bend, KS. Con-
tact Jim Fronk, (316) 792-
2574.
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SAVE MONEY
We
Fix

VCIll’s

MOST
REPAIRS
$93.00

FASTEN ALL 59 & 6 SERIES
SINGLE COAX CABLE TO WOOD ORIN
MASONRY WITH PRE-DRILLED HOLE

Screwln cur

® One clip holds either 59 or 6 series cable firmly without
limiting transmission signal bandwidth

® Patent pending “No Torque™ design holds, adjusts and
releases the screw which allows fastening without
pinching or kinking the cable

= Clip body is UV stabilized Lexan” and has a temperature
range of -45° to 310°F which means no clip breakage

® Smooth, rounded edges of clip body will not cut or
abrade cable shielding as metal clips can, eliminating a
cause of signal leakage

®m Specially hardened, plated and treated screw with-
stands 500 hours of corrosive salt spray testing per

ASTM B 117 -
sTLInX

Communications Products

201 SCOTT STREET / ELK GROVE VILLAGE, IL 60007
800-336-5469 / 708-952-8844 / FAX: 708-952-1633

SGIENTIFIG
ATLANTA

Modulators Processors
6350
6340 oIS
Line Gear
TRUNKS (300-550M2) 9650
LINE EXTENDERS 9640
DISTRIBUTIONS AMPS 9630
FEED FORWARD 9530
POWER INSERTERS 95631
PADS TAPS 6650
AGC'S DC’s 6680
SPLITTERS 6603
EQUALIZERS 6601

> 1575 N. 105th E. Ave,
Tulsa, Oklahoma 74116
918-836-8348

SUB-BAND

Modulators
DeModulators

T-Channels, 4.5r;rmhz & Agiles
BT-2001 IRD’S
BT-6175 IRD’S

Standard, Plus, VCRS or No Card Available

BLONDER
TONGUE

800-331-5997
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Letters
(Continued from page 12)

he owned the system and had obliga-
tions to the banks, his investors, pro-
grammers and other service providers?
Would he pay $500 for an amplifier
when an exact equivalent was available
for $300? The idea that higher pay
means better qualified people that turn
over less and perform better work is ludi-
crous. The high wage union people in
Detroit nearly killed the American auto-
mobile business a few short years ago.
This was not the fault of the union folks.
They only asked for more money. The
fault was with management not demand-
ing reciprocity in productivity and quality.

When | have talked with telephone
company managers, they have been
amazed at what we have accomplished
and how little we pay for building and op-
erating our systems. This efficiency will
serve us well. Between rate regulation
and competition, our margins are being
squeezed. The phone companies that
pay very high wages with no more pro-
ductivity and quality will have a harder
time competing.

Don’t read me wrong. | do not be-
grudge anyone being paid a decent

wage for a decent day’s work. We all
have to understand that we compete in
a marketplace that has the same laws
of supply and demand for labor as it
does for amplifiers. If there are hun-
dreds of people capable and willing to
do a job but only a few openings, the
wage rate will be low. Conversely if
there is only one person capable of
doing the job and dozens of companies
wanting to employ that person, the per-
son will live in a nice house and drive a
nice car. The lesson here can be stated
in one word; EDUCATION!

If you are one of the $7/hour installers
and you have a desire to make a lot
more money, then get an education and
move yourself up the ladder. If you have
any doubts about whether this approach
works, ask Mr. Hranac. It seems to have
worked for him! — From Colorado

Your “Editor's Letter” was biased and in-
flammatory. Because of it, there is now a
rift in my system operations personnel. |
have always made it a habit to leave
cable trade magazines where my em-
ployees could have free access to them
so that at their leisure they could learn
more about the changing industry that
employs them. Now, because of your ar-

ticle, this policy may have to change.

With the Federal Communications
Commission playing IRS, the regional
Bell operating companies (RBOCs)
flexing their muscles, and technology
changing by the minute, this was not
the time for an article of this type to be
published.

First, let’s talk about the woman you
mentioned who had just come off of
welfare and was now working for start-
ing wages. Blue collar starting wages
are just that — a place to start and
prove yourself to your employer. Why
don’t we talk about the free training she
is getting, or the medical, dental and
fringe benefits her family is now receiv-
ing that our tax dollars no longer sup-
port?

As for your friend who “wouldn’t even
think of climbing a pole for less than $11
an hour,” I have a file cabinet full of appli-
cations from people who would do back
flips just for the chance to receive the
starting wages my company offers.

| have great respect for you and the
contributions you have made to the cable
industry over the years, but in my opin-
ion, the subject matter of this article and
the timing of its publication borders on a
lack of good sense. — From Georgia

A Leading Supplier of
Quallity Fiber Optic Cables
With Two, ISO 9001-Registered,
North American Facilities

4

e 4-216 Fiber Loose Tube Outside
Plant Cables

e 288-432 Fiber RILT™ (Ribbon
In Loose Tube) Cables

¢ 4-96 Fiber Indoor Riser Cables

700 Industrial Drive
Lexington, South Carolina, USA 29072-3799
(803)951-4800 » FAX (803) 957-4628

Outside Plant and Indoor Riser Cables

Call 1-800-669-0808 or contact us at the locations listed below.

FRELLl

PIRELLI CABLES NORTH AMERICA — COMMUNICATIONS DIVISION

432 Fiber RILT™ Cable

« Cables for Special
Applications

« Single-Mode and Multimode
Fiber Available

13340-76th Avenue
Surrey, British Columbia, Canada V3w 2w1
(604) 591-3311 « FAX (604) 591-9874

REPRINTS
REPRINTS
REPRINTS
REPRINTS

Communications
Visibility
Knowledge
Information

Reprints
work for you!

For more information
call Marla Sullivan at
Communications Technology
today!

(303) 839-1565
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ASK A FIBER EXPERT s

ongoing system reliability

If future cable TV services such as
video-on-demand are to be truly interac-
tive, cable TV operators must act today
and re-evaluate their reliability require-
ments. System upgrades have improved
reliability and changed cable TV archi-
tectures from all-coaxial to fiber-inten-
sive trunks and feeder. But there’s more
to do in order to match the reliability
requirements established by other ser-
vice providers.

This month our fiber expert will ad-
dress this issue and answer the ques-
tion of how to improve system reliability
continuously.

By Doug Wolfe

Senior Applications Engineer, Corning Inc.

« How can cable operators contin-
ue to build reliability into system
performance?

The key to improved system reliabil-
ity lies in network redundancy. One
way to accomplish this is through the
use of redundant electrical powering
systems. These systems, which deploy
battery backup power throughout the
cable plant, offer substantial and imme-
diate increases in network reliability. In
addition, the systems help reduce
downtime for customers who may be
evaluating the cable TV operator as a
potential alternate access service
provider.

Network redundancy will become
even more important as cable TV oper-
ators continue to upgrade their net-
works with fiber and increase the num-
ber of services carried to subscribers.

To accommodate these new ser-
vices, operators are taking alternate
paths to and from the headend, region-
al hub and subscriber node.

® Headend redundancy — As one of
the first steps to increased network
reliability, headend redundancy can be
achieved by interconnecting headends
within a system. It can provide an alter-
nate source of programming in the
event that one headend suffers a
catastrophic loss.

A similar, albeit more complex con-
cept, is the collaboration of neighbor-
ing cable TV companies. By intercon-

necting headends located within differ-
ent franchise areas, cable TV compa-
nies can reduce their operating costs
and share the large investments need-
ed for headend equipment. This also
helps to ensure alternate programming
sources.

® Regional hub redundancy — It is
estimated that more than 80% of fiber
failure rates are attributed to cable
cuts. That's why it's important to offer
diverse fiber links from the headend to
regional hubs. This allows cable opera-
tors to build reliability into the system to
prevent cable cuts from contributing to
catastrophic downtimes. When large
numbers of subscribers are served
over regionally interconnected net-
works, regional hub redundancy is
essential in order to maintain a high
degree of reliability.

As an added benefit, the same fiber

rings that provide improved network reli-
ability usually pass or interconnect
major customer serving areas or hubs
and can be used to carry other, nontra-
ditional cable TV services.

® Subscriber node redundancy —
Some visionaries in the cable TV industry
are looking ahead to the ultimate in net-
work redundancy — when physically
diverse fiber routes are constructed to
fiber nodes serving 500 or fewer homes.
Although this level of reliability may not
be the most cost-effective approach for
the delivery of typical subscriber ser-
vices, it may be necessary for certain
business and interactive applications. CT

Readers with fiber-related questions can
send them to: Ask a Fiber Expert, c/o
Communications Technology, 1900
Grant St., Suite 720, Denver, CO 80203;
fax (303) 839-1564.

ulanf Hardware Specialist

WHEN YOUR SUBS ARE ON THE LINE...

“-1 ©1994 1 Sachs Canada Inc

SCO3E

PATENTED

SACHS®

Sachs Communications Inc.
PLANT AND CORPORATE OFFICE
211 Stonewall Street
Cartersville, Georgia 30120

1-800-829-7224
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PRESIDENT'S MESSAGE

SCIE

Field Operations
Award provides “tech tips”

By Bill Riker

President, Society of Cable Television Engineers

In last month’s “President’s Message” |
reviewed the results of our annual
membership survey and the comments
members made when responding to the
survey. | discussed a request from a
member for SCTE to print “Tech tips —
real-life applications of troubleshooting,
new ideas, etc.” in our monthly newsletter,
Interval.

My answer was that while it is not offi-
cially billed as “tech tips,” our Field Opera-
tions Award Program has served this pur-
pose since it was established in 1991.
This program provides SCTE with a
means of soliciting and subsequently pub-
lishing innovative CATV technical prac-
tices and problem-solving techniques that
are entered in this competition.

Kudos for techs

As the competition’s title implies, en-
tries are based on techniques and de-
vices developed in the field — actual
working conditions. This contest is not an
intellectual exercise, but rather a way for
SCTE to congratulate the backbone of the
CATV industry, the men and women in
the field, for their frequently unsung on-
the-job excellence.

SCTE is not alone in its regard for this
section of the CATV world. Telecrafter
Products has been very active with the
Field Operations Award, participating
through financial support since the pro-
gram'’s inception. Former Region 7 Direc-
tor Vic Gates of Metrovision serves as
chairman of the Society's Field Opera-
tions Award Subcommittee, which also
consists of Peter Mangone of Telecrafter,;
former Region 12 Director Bob Price of
NC Il Inc.; former Region 6 Director Bill
Kohrt of Kohrt Communications; and cur-
rent At-Large Director Wendell Woody of
Sprint.

This subcommittee is charged with
evaluating the entries (solicited through
advertisements in Communications Tech-
nology and Interval) and selecting first,
second and third place winners. The first
prize awarded each year is a paid regis-
tration to SCTE’s Cable-Tec Expo, paid
transportation to the Expo (up to $500),
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paid hotel accommodations at the Expo,
$1,000 cash and a plaque presented at
the Expo. A $300 cash prize is awarded
for second place, and $200 for third place.

In this year's competition, entries were
received from the following: Walter Ban-
non, Americable International-Miami;
Peter Carr, DuCom Inc.; Paul Harris, Ven-
tura County Cablevision; Dave Heyrend,
United Video Cable; James Madarena,
Cox Cable; Sandy McKnight, Capitol Ca-
blevision; Maximo Morales, Cable Televi-
sion Laboratories Inc.; Bill Watson, Conti-
nental Cablevision; and 1993 winner Mel
Welch, Genesis Cable of North Carolina.

After an intensive decision-making
process among the members of the Field
Operations Award Subcommittee, the
winners were chosen. First place was
awarded to Sandy McKnight for his entry,
“Remote Test Aid,” with second place
going to Mel Welch for “Broadcast Cable
Converter Box — No Outages” and third
place awarded to Paul Harris for his “Test-
ing Cart.”

Of the winner, Gates states, “The sub-
committee felt that his entry showed a
tremendous insight into the problems
faced by our technical community. His
entry took into consideration not only
technical efficiency but also subscriber
impact. Each cable TV system is faced
with the task of performing proofs every
six months and thereby causing a drain
on field people and causing our cus-
tomers’ pictures to go off. It is through the
effort of field personnel that technical peo-
ple across the country will be able to take
advantage of the sound, tried and true
‘Remote Test Aid.’

“As in the past,” Gates continues,
“we’ve had another very successful group
of entries to chose from. This year's en-
tries continued to demonstrate the value
of this program. All of the members of the
subcommittee can be proud of a program
dedicated to the field operation people in
our industry, with special thanks to Peter
Mangone and Telecrafter Products for
their continued support.”

Publication of entries

Each of the 10 entries to this year's
competition, including all submitted pho-
tos, illustrations and diagrams, will be
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published in this month’s special issue
of Interval as a way to provide this valu-
able technical information and method-
ology to the Society’s membership for
use in their local workplaces.

We encourage each of you to enter in
next year's competition. Any new con-
cept or improvement that enhances the
area of field operations for cable TV sys-
tems may be entered. It must be an orig-
inal idea to be considered for the award
The idea must be checked for its ability
to work correctly, and should be well-
documented with descriptions, diagrams
and illustrations or photographs (if avail-
able).

Any field operation, such as installa-
tion, troubleshooting, construction, vehi-
cle enhancement, or tool or equipment
design, will be considered for the award.
If in doubt, send in your idea. The dead-
line for next year's competition will be
March 1, 1995, so start developing and
testing your entry now.

All cable TV personnel doing any
type of field operations, either system
employees or contractors, are eligible
for consideration for the award.

Watch these pages for the official
entry form, or contact SCTE national
keadquarters at (610) 363-6888 for fur-
ther information. CT



Cheetahli” is the only
COMPLETELY
Automated

Remote Testing and
Status Monitoring
system available today.
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That's a FACT!
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There is no integrated status monitoring and automated remote
testing system that does as much for you as the Cheetah™,
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With the Cheetah System™, you program the hardware to perform the testing schedules. Then
activate the alarm system that has a 100% UPS battery backup . . . and let the system do the work for
you. Even compliance reports are automated.

So whether you are monitoring nodes, power supplies, amplifiers, or end-of-lines . . . or testing
headends and system performance for maintenance or compliance, the combination of Cheetah™
status monitoring and automated remote testing is your best solution!

Monitor many manufacturers and integrate
onto one software platform.

YOUR STATUS MONITORING SOLUTION

Call (813) 756-6000 today to find out
E how Cheetah™ can save you time and money.
@ sgéssgé] SUPERIOR ELECTRONICS GROUP, INC.
@ 6432 Parkland Drive, Sarasota, Florida 34243
We Measure The Best! ™ Phone (813) 756-6000 Fax (813)758-3800
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Is Your Subscriber Drop Ready for the Future?

ANTEC's Integrated Drop System
ensures you are ready for the future.

Consistency, component compatibility and
longevity are not your only considerations when
engineering and purchasing your subscriber drops.
Consider these —

B Future services will require expanded
bandwidth. Is your drop system ready
and able to handle expanded bandwidth
up to 1 GHz?

® In a digital world, poor drop installations,
incompatible components and loose
connections can cause signal loss or frozen
images. Is your drop system ready and able
to pass digital signals successfully?

® Truly interactive networks require the drop
to transmit or pass bi-directional signaling.
Is your drop system ready and able to handle
return signal with minimal signal loss?

Integrated drop systems are compatible
with expanded bandwidth up to 1 GHz as well
as bi-directional and digital signaling. Build your
network for tomorrow. Use ANTEC's Integrated
Drop System today! Call your local ANTEC
representative for more information.
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Integrated Services
Network (CISN) is a “blueprint”
for building a broadband network that

accommodates interactive services in a 1GHz
spectrum. IDS provides the solution to the final, b
critical link of the broadband network, the subscriber drop. L 4
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