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density jacketing.

Anyway you slice it, manufacturers of
foamed cables have been scrambling to
attain the superior attenuation characteris-
tics of MC2 The attempt means increasing our
familiar MC? diameter of .500" to .565" or
695" and our .750" must become .840"
or.860" or.875"

You may still use MC? in one size smaller
than the o/d foamed diameters. Even more
MC® per duct, and easier handling. In aerial

installations, the effects of wind and ice—
loading are reduced even further,

And with the superior attenuation of MC?
you don't have to clutter your lines with as
many amplifiers — about 20% fewer than
with foamed cables.

Low-loss MC? is your gain in many ways.

TRILOGY LEADS IN TECHNOLOGY

e —————— —

'

Call or write for a free sample and brochure:

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208

Trilogy g
COMMUNICATIONS INC,

800-874-5649
601-932-4461
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announced. Bob Luff explains why Jones chose the path it took. MSO plans to implement AM fiber
Breathing new life into pay-per-view? 44 | optic electronics in the 800-mile system.
By protecting PPV events from being taped on VCRs, Eidak Corp. Courtesy Jones Intercable.
hopes to bring movies to PPV sooner. Graham Stubbs describes
how the system works. DEPARTMENTS
A long time coming 52 | In Perspective . . . ... .. ... 8
The idea of bringing audio services to cable-TV headends isn’t Spotlight . . ........... 12
new, but this time it’s got a new wrinkle. Will it work? At least Frontline . . ... ........ 17
three companies think it will. Capital Currents . . . . ... .. 18
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With so many options available, getting good end-of-line Inthe News . . ... ....... 95
performance is a study in trade-offs. David Fellows gives some Ad Index . . ........... 98
pointers.
Getting a handle on signal leakage 76 i;,{i{s,‘{,l"x%‘;,';;e:e';::‘v‘;gf" S S —
If you do it right, leakage control is an everyday concern. A short D Thome o atons
guide to finding some leakage management software and its TR A i T ety AR e vl b4
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Steve Biro of Biro Engineering talks about the merits of %‘é‘}z?ia"l:‘i‘;?';&“.i":é‘&?:é:i‘»:‘éi%é?‘&‘sésg’ss. Cherry St
performing aerial leakage measurement with a helicopter. Sultei400; Denteq €O 80223 MEMBRRS OF THE BPE.
Testing for leaks in components 87
Want to know if the hardware you use leaks? John Gutierrez ABPVBPA
shows how you can build your own leakage detection chamber.
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Don’t WOITY.

With the FCC’s Compliance
Regulations, the way you seek, find
and document cable leakage will
be under careful scrutiny. It’s going
to take more technician time. It’s
going to take more administrative
time. So, to play by the new rules,
it’s going to cost you. But if you
don’t play by them and get caught,
it will really cost you.

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

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

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

The new CLM-1000: Amazing.

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

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

The end of calculated risks.

With just the push of a button,

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

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

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

touch ofa The CLM-1000 memorv
button you bank automatically
can store all provides a detailed

the measure- log —just for the record.

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

|
|

Sl

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



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

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

When second best will do.

For instances when you don't

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

CLR-1: One track mind.

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

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

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

The CLR-4: When there’s more
going on.
The CLR-4 covers the CATV spec-
trum, scanning four different
channels simultaneously, or one
atatime. It can tune channels
2,3,D,andR as well as others.
An exclusive Wavetek lock-out
~ feature prevents inter-
| ference from strong com-
peting signals. LED’s and
locator tone pin-
point the leak
source, quickly
and precisely.
And all this tech-
nology is yours
for a remarkably
low price.

CLR-1 (right) and
CLR-4 give you two
verv affordable and
goof-proof ways to
locate leaks.

Compliance
i made easy.

B Although
compliance is
mandated by
law, in the long
run, everyone
will benefit
from it. And it
doesn’t have
to be difficult.

It’s really just a matter of applying

the right equipment. With Wavetek’s
new line of CLI’s, you've got the
right equipment.

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

-

Let the CLM-1000 do
the walking. since it
can detect and meas-
tre leaks up to 100
feet awav.
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| IN PERSPECTIVE ___CED

Innovation and cooperation pays off

Our cover story this month concerns Jones Intercable’s AM fiber project in
south Florida. After reading the story, two things rushed into our minds,
including: 1) the industry has finally rounded the theoretical corner and begun
to implement lightwave technology and; 2) it pays to think in ways no one else
has.

Bob Luff may be right. The Jones Cable Area Network fiber model may be
looked back upon as the turning point in the fiber/CATV question. But that
remains to be seen. What is obvious, however, is that the industry has indeed
embraced the future that fiber optic technology represents.

There are those who believe that
CATV has taken to fiber because the
baffling regulatory environment may
not “protect” the industry from telco
involvement much longer. Some say
operators were forced to adopt the
technology because Wall Street de-
manded it. Whatever the motivation,
the end result will certainly be positive
for the industry and its subscribers.

It's been a long 18 months since
American Television and Communica-
tions’ Jim Chiddix and Dave Pangrac
went public with their idea about a
fiber optic backbone. Numerous theo-
retical papers about the technology and
its benefits have been written and
delivered at the major cable conventions.
And every time a supplier developed W
new fiber optic hardware designed for [
CATV, immediate and intense atten-
tion was paid to what the supplier had
to say.

But now we can start to look past the theoretical and scan the horizon, where
stories about system implementation are taking place. At long last the industry
will get beyond the hype and hoopla and talk about real-world tests and
methods.

And give credit to the Jones engineers who have taken the fiber backbone
concept one step further and made it a mini-system of its own. By using a novel
approach, the first truly redundant trunking application is taking shape.
Engineers have talked about the idea of system backup for years; at last it’s here.

We're certain that as other engineers and system designers fully grasp the
capabilities fiber can bring we’ll all be hearing and reading about unique
approaches to common obstacles. We've moved beyond the question of whether
or not fiber will work (it will), now the issue is clearly architectures and
economic comparisons between fiber and more traditional technology ap-
proaches.

We applaud the free exchange of ideas between ATC, Jones and others that
led to the use of fiber in Broward County. We think more of that has to occur
to keep this industry looking forward to the day when a full range of broadband
services can be delivered to the subscriber. The sky’s the limit—so let’s start
flying.

We also want to acknowledge the return of Kathy Berlin to the pages of
CED. Kathy has taken the role as managing editor and will bring new,
insightful input to the magazine. With her keen eye and fresh perspective, we’'re
certain she'll help make this publication better and even more interesting.

e ) o
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Addressable
Control
just got a
whole lot
simpler.

OASIS, Oak’s new PC-based

control software brings all the

able value of cable’s best aa Al al e el e e A e e - .
R i L e I N . i -l il =
. ok o. s *; 3 : Lo - A
addressable settops within reach i i = % :

of the small and mid-sized

RS e But part of what makes OASIS such good news is not

personal computer, OASIS duplicates every function what it has, but what it doesnt have:

« No dual entry of data—all inputs and set-ups can
be done on your business system terminal.

proprietary software developed for large users of its »» No expensive computer maintenance contracts —

ituses a PC.

(including business system interface) of Oak’s proven

Sigma and TotalControl addressable systems. = And
= No special computer room — any office will do.

when you couple OASIS with Oak’s Sigma addressable » No special wiring — plugs into standard wall

decoders you'll open the gates to a host of new revenue outlets.
» No highly skilled computer operators — normal
operating mode is fully automatic.

opportunities: advanced store-and-forward IPPV, MTS

» No special interfaces — works with your business
computer or business system services (Cable Data,
CMS, ISD, etc.).

And it’s no mirage.

OASIS is available now from Oak Communications.
Give us a call for a no-obligation demonstration. Let us
show you how simple addressability can be.

stereo on all channels, software controlled channel At last.
mapping, self diagnostics, and a myriad of user features GDN \ . .

i} Communications Inc.
designed to appeal to even the most jaded subscriber. 16516 Via Esprillo & San Diego, California 92127 ¥ 619/451-1500
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Graham Stubbs

Stubbs part of
cable’s beginning

With thoughts of optical wavelengths
as a transmission medium, it’s difficult
to imagine that technology 20 years
ago focused on developing converters
and amplifiers. Graham Stubbs, execu-
tive vice president for Eidak Corpora-
tion, began his cable career when 30
channels were a technological problem
and Jerrold was still in the microwave
business.

“At that time there was, in some
ways. more excitement in the indus-
try,” says Stubbs. “The engineer had
more freedom. Since there were fewer
engineers and fewer companies, it was
easier to take risks.” And take them
he did. From being involved with the
basic design of two-way filters and
amplifiers, to developing the first ad-
dressable converter, Stubbs has been
involved with many of the major “firsts”
in the cable industry.

Born in England, Stubbs was work-
ing for Associated Electrical Industries
in Leicester in 1967 when he accepted
a position with General Instrument’s
Jerrold Division as a microwave engi-
neer. Deciding the risk was worth it,
Stubbs packed up his wife, two daugh-
ters and $300 in savings and moved to
the United States. “I never regretted
the move to the States and never
regretted the move into cable,” says
Stubbs. “I really enjoy it.”

After Jerrold got out of the micro-

to work on two-way amplifiers. About
a year later, Jerrold decided it wanted
to get into converter development and
appointed Stubbs manager of the engi-
neering department. Stubbs actually
did some of the circuit development
himself, including design of a double
balanced mixer. “At that time,” says
Stubbs, “it was difficult to get the
distortion performance of a converter
to be anything like the rest of the cable
system. If you put all the signals
(which might be 30 at that time) into
the converter, you would find the same
type of distortion within the converter
that was happening within the cable
system. Generally speaking, this lim-
ited the range of signals you could put
into the converter.

“What was novel about the Jerrold
converter,” he continues, “is that it
was so tolerant of the range of signal
levels.” Stubbs feels he left his mark
on the converter business in that the
circuit practice developed for the dou-
ble balanced mixer is pretty much in
use even now.

A second beginning

Ten years after starting with Jer-
rold, Stubbs was approached by Oak
Communications to head up the engi-
neering department for both subscrip-
tion television (STV) and Oak’s cable
equipment. Stubbs accepted the posi-
tion of vice president of engineering
and was responsible for developing the
first addressable converter.

“The way that came about,” says
Stubbs, “is Oak had developed an
addressable system for STV that I was
supposed to get up and running. We
turned around and applied that kind
of technology and experience to an
addressable converter.” And the reac-
tion of the cable industry? “The reac-
tion was to move very fast toward
addressability,” says Stubbs. “But what
also happened was the entire industry
tried to develop those converters and
the technology too quickly and, almost
without exception, the various manu-
facturers who entered it had problems,
including Oak.”

Regardless of the difficulties, Stubbs
says Oak’s introduction of the address-
able converter prompted the relatively
rapid deployment of addressability in
the cable industry. According to Stubbs,
nine years have produced an address-
able product that has made significant
gains in reliability and flexibility of

wave business, Stubbs transferred over | the addressing system.

While at Oak, Stubbs, the holder of
five U.S. patents in addressability and
scrambling, helped develop the Sigma
concept of encryption. “As with any
technology,” says Stubbs, “we were
looking for better ways to do things.
We felt the earlier scrambling systems
were possible to defeat.” Using the
airline concept of “you can watch the
movie but can’t hear the sound unless
you have headsets” Stubbs and others
concentrated on putting a hard form of
security on the sound channel instead
of the video channel. “We came up
with digitized encrypted audio for a
scrambling system,” says Stubbs. “And
we embodied that in the Sigma sys-
tem.”

Stubbs worked on perfecting the
Sigma product for several years until
he felt there were limited opportunities
for growth. He then left Oak to become
vice president of engineering for Linear
Corp. in Carlsbad, Calif. At Linear,
Stubbs managed the new product inno-
vation and development for passive
infra-red, supervised wireless and digi-
tal security systems. While working for
Linear, he set up a consulting business

While at Oak, Stubbs
helped develop the
Sigma concept of
encryption.

in cable. It was during this time that
Dick Leghorn, president of Eidak Corp.,
contacted him and Stubbs began con-
sulting part time for Eidak.

New technology

Eidak is a service that provides
non-recordability for pay-per-view (PPV)
transmission. It consists of modifying
the PPV signal before it is transmitted
so that it can be watched, but not
recorded, by the consumer. After con-
sulting for Eidak 18 months, Stubbs
felt there was enough activity with the
company to go with Eidak on a full-
time basis.

Stubbs says Eidak is positioned to
be a key part in cable’s future by
providing an essential element for PPV
viewinglan earlier release date from
the movie studios. “The studios tell
us that this service is exactly what
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«-POWERGUARD
POWER SUPPLIES

EXPERIENCE
Power Guard’s
founder, Jerry
Schultz, has been
manufacturing
standby power

supplies since 1974.

EFFICIENCY
Power Guard
started the move to
high efficiency in
1985 when we
shipped our first
90% efficient power

supply.
MODULARITY

Power Guard
products are
completely modular
and entirely field
serviceable.

ANNANN
nrmrn

3808 PEPPERELL PARKWAY @ P.O. BOX 2796
OPELIKA, ALABAMA 36801
1-800-288-1507 o (205) 742-0055

*This is a limited warranty.

CALL 1-800-288-1507 FOR PRICING AND INFORMATION.
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VALUE

Power Guard
delivers highly
efficient, top quality
products at
competitive prices.

WARRANTY
Reliability and
experience are the
reasons Power
Guard’s 5 year
warranty is the
industry’s longest
warranty.*

COMMITMENT
Power Guard is
100% commiitted to
being number one
in standby power
supplies!
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GAIN MORE
SIDE REACH AND
BETTER LINE
ACCESS WITH

THE NEW

TEL29

Boom-tip-mounted bucket puts your
operator two feet closer to that hard-to-reach

splice. Andit provides line access from 3 sides of the bucket,
eliminating expensive rotators.
Positive hydraulic bucket leveling gives a solid, stable work platform,
leading to increased productivity and greater worker satisfaction.
A *'cat-track” carrier system for
pp control, air and hydraulic lines means
14 less maintenance, more ‘‘up-time.”’
The VERSALIFT TEL-29EA can
be mounted on any 10,500 dual rear
wheel chassis with 60" C.A. and can
ke tailored to meet any aerial work
requirement.
See your VERSALIFT Distributor
for complete specifications, pricing
and a demonstration!

It's TIME to
check out VERSALIFT!

B

MANUFACTURING COMPANY
£.0. Box 20368 Waco, Texas 76702-0368
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they’ve been looking for for a number
of years,” says Stubbs. “It is not aimed
at subscription television such as HBO
or Showtime, but rather at bridging the
gap between the cable industry and
movie studios.”

As executive vice president of Eidak,
Stubbs is excited about his new role
within the company. “My position is
focusing on business and team interac-
tion rather than actual technical devel-
opment—I get a kick out of the people
aspect,” he says.

Stubbs has always enjoyed working
with people in the industry, especially
on new product design. “Whether it
was Jerrold, Oak or Eidak,” he says,
“what I really enjoyed was being part
of a business and development team
that was putting things together. A lot
of development work is team effort and
I wouldn’t take sole credit for any of the
products developed. And whenever you
look at technology development, you
look not only at the engineering team
that did it, but in some cases, the
business people who had the guts to pay |
for it.”

You’ve come a long way

Cable technology has come a long
way since those early days and so has
Stubbs. However, being a part of those
early developments has not made him
want to sit back and quietly watch. “I
think cable is going to mature in terms
of growth and I think the industry is
on the right track with fiber,” he says.
“And I think it’s long overdue for an
entity like Cable Labs to come into
place and start to channel the dvelop-
ment of technology and the application
of technology.” Feeling that engineers
will benefit by having a central focus
for technology development, Stubbs
hopes this will reverse a current trend
of spending less on technology.

As for himself, Stubbs is enthusiastic
and ready to go with the technology
Eidak offers. “One of the things about
Eidak is I'm at a place that has a key
part in a dynamic business. It’s in the
home entertainment industry and as
HDTV and other forms of television
format develop, a company like Eidak
will have a part in the control technol-
ogy,” says Stubbs. “I feel good about
the direction of cable and the opportu-
nity for me to play a role in it.”

Twenty years have made a difference
in cable technology but it hasn’t changed
Stubbs’ plans—he was an integral part
of cable’s beginnings and he intends
on being a key part now, ®

—Kathy Berlin
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Sony’s FSR-1100 satellite video receiver delivers a clear signal you
can depend on. For CATV, SMATV, broadcast or business television,
the FSR-1100 is the most reliable, flexible, high performance
commercial satellite receiver available for the money.

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

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

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

SONY s is a trademark of Sony.
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ould you like an easy
way to increase cable
subscribership? To just-

ify rate increases? To maximize
profits? Call the Augat
BROADBAND ENGINEERING
Upgrade Hotline. Find out how
easy it is to add channels at a
modest cost with upgrade elec-
tronics.

EXPERT ENGINEERING
ADVICE OVER THE PHONE.
Sherwood Hawley, BROADBAND
ENGINEERING Applications
Manager, can advise you over the
phone how your current equipment
can be upgraded to handle your
subscribers’ demands for more
channels. He'll point out the “do'’s
and don'ts” of upgrading. He'll

even provide you with a cost

estimate for your system'’s upgrade.

All in about 15 minutes. You end
up with nothing to lose and a per-
formance advantage to gain.

GAIN SUPERIOR ENGINEER-
ING PERFORMANCE WITH
BROADBAND ENGINEERING
UPGRADE ELECTRONICS.
BROADBAND ENGINEERING
originated the concept of upgrade
electronics 14 years ago to extend
the life of your CATV equipment—
without the unnecessary expense
and headaches of system rebuild-
ing. You can still be confident of
the technical superiority and relia-
bility of our products and advice.
And we back up our upgrade
electronics products with a one-
year warranty.

For a common sense, cost-effec-
tive approach to higher profits and
longer life for your current system,

ask for Sherwood Hawley at

Augat Communications Group,
P.O. Box 1110, Seattle, WA 98111,
Call (206) 932-8428 or toll free
1-800-327-6690.

KEEPING UP WITH
THE DEMANDS
OF CABLE SUBSCRIBERS

Reader Service Number 9

MAKES A LOT OF CENTS.




So where are
the cable guys?

There are more committees and

meeting groups in the telecom-
munications industry than any other I
know about. At least, that’s how I feel
about it in my day-to-day work. The
truly alarming thing about these com-
mittees is that so many of them work
on issues or projects that have an
impact on the cable TV business.
Sometimes they are well aware of
this impact and have at least tried to
understand how we as an industry will
react, More often, however, these groups
are ill-informed or otherwise lacking
in information about our world. It’s not
surprising, therefore to find ourselves
so often running around in the panic
mode to quickly fix, inform or undo
some technical outcome that has been
worked on for months or even years.

BTSC a poor example

Examples of this “brinksmanship”
are depressingly easy to find. The
four-plus-year effort of the broadcast
and consumer electronic industries to
develop and implement a stereo TV
standard is a case in point. The commit-
tee structure was well-known in the
broadcast world. The BTSC (Broadcast
TV Standards) parent cammittee of the
EIA (Electronic Industries Associa-

|
|
|
|

By Wendell Bailey, Vice President
Science and Technology, NCTA

tion), working with the NAB (National
Association of Broadcasters) and the
subcommittee on MTS (Multichannel
TV Sound) issued what was to be a final
report on the lengthy and thorough
deliberations.

The only problem was that only
one-and-a-half pages covered cable TV
systems and equipment out of the
entire two-volume set, and these pages
contained several factual errors about
our technology and its use.

A major effort funded by the NCTA
was organized and set in motion.
Luckily, a major flap over several other
issues developed, and a new set of
certain tests was ordered. This allowed
the cable industry to be more accu-
rately represented in the final standard.

The real problem

The issue I want to raise, however,
is not BTSC itself, but the underlying
reasons why we found ourselves ex-
posed to big trouble in this way. The
four-plus years of work done by the
broadcaster was accomplished with
virtually no cable television industry
input whatsoever. Even though we had
repeatedly been told to attend any and
all deliberations on the subject, we, as
an industry, reacted in a manner often
called “raging apathy.”

The battle over the current BTSC
standards was waged a couple of years
ago. Today, alas, there are a bewilder-
ing array of special interest groups
representing several industries. These
groups work through countless com-
mittees and task forces on things that
are going to have an impact (either
positive or negative) on our industry.

What commitiees?

Some of these groups are worth
knowing about. The FCC, of course, has
its advisory committee on advanced
TV. This committee works through
several subcommittees and working
groups which involve almost 500 peo-
ple. The NAB is working on HDTV
proponent testing through the ATTC
(Advanced Television Test Center). The
NAHB (National Association of Home
Builders) is working on its “Smart
House,” a system of wiring and control
that will be of interest to CATV. Not
to be outdone in committee-dom, the
EIA has its own groups, such as the
CEBus (Consumer Electronics Bus),
which is also working on an in-home
wiring scheme. The EIA also has the
R4 committee, which works on issues

affecting both TV sets and cable con-
verters.

Let’s not forget the SMPTE (Society
of Motion Picture and TV Engineers),
which does its share of work on HDTV
production standards as well as digital
studio and other issues. The SCTE (our
own Society of Cable TV Engineers)
has several curriculum committees for
the very important BCT/E certification
program. The SBE (Society of Broad-
cast Engineers) has its own certifica-
tion program along with its associated
committees. There are groups con-
cerned with electro-magnetic radiation
from antennas (as in microwave) and
the ever popular (and important) NEC
(National Electrical Code) and NESC
(National Electrical Safety Code) com-
mittees.

Cable input needed

All of these groups desperately want
and need input from our industry. They
are working on issues which have a
direct impact on some part of our
business. To date, the cable television
industry has not been successful in
providing the people to produce the
necessary time and effort to do the job.
We need help! The engineers or manag-
ers who attend these meetings do not
have to be the decision makers (it’s nice
if they are) for their company. They
just need to understand their own
business well enough to know when the
discussions are lending to issues which
could have an impact on CATV. They
must also be able and willing to speak
up, when needed, and not let inappro-
priate activities continue without com-
ment,

In almost all of the committees and
groups mentioned above (and others),
the “other guys” have out-gunned us
with participation. The telcos lead the
list of companies who put people to
work on the issues. The big three
networks (NBC, CBS, ABC) also do a
good job and the consumer electronics
industry is no slouch where its business
is concerned. Cable participation is,
frankly, slim and the issues are getting
more numerous and more difficult, The
potential impact on our business multi-
plies every day.

I suggest you examine your com-
pany’s interest in one or more of these
groups (and others) and see if you can
find a way to help yourself by helping
the entire industry. We will all benefit
from this type of intelligent investment
in our future. ®
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CAPITAL CURRENTS

FCC looking at
telco/cable rule

For almost 20 years, the role of
telephone companies in the provision
of cable television service has been
clearly defined by federal law. While
telephone companies are permitied to
construct and provide transmission
facilities to franchised cable operators,
they may not themselves provide video
programming, either directly or through
an affiliate, to cable subscribers. Now,
however, the FCC has tentatively de-
cided to recommend that Congress
eliminate the ban and allow telephone
companies to operate as programmers
and cable operators over their own
facilities.

Reasons clear

The reason for the prohibition has
always been clear. Telephone compa-
nies, as monopoly providers of basic
telephone transmission services sub-
ject to rate-of-return regulation, have
unique incentives and abilities to enter
the cable television business in an
anticompetitive manner. Specifically,
they can use their control of poles and
other essential facilities to discrimi-
nate against unaffiliated cable opera-
tors. And they are likely to cross-
subsidize their cable business by shift-

By Michael Schooler, Deputy General
Counsel, NCTA

ing costs properly attributable to that
business to their regulated rate base
for basic telephone service.

Nobody disagrees that the telephone
companies still have the means and
incentives to engage in anticompetitive
conduct. But the FCC believes that it
can now develop non-structural “safe-
guards” that can effectively detect and
prevent discrimination and cross-
subsidization—something that has
never been done before. The FCC also
suggests that if it can effectively pre-
vent anticompetitive conduct, there
will be great benefits from allowing the
telephone companies to provide cable
service.

Widespread opposition

The FCC has put its proposal out for
public comment, and it has drawn
widespread opposition. Virtually no-
body (except the telephone companies)
believes that the FCC’s accounting
rules can prevent cross-subsidization,
nor do many share the FCC’s faith that
it can adapt its still evolving and
untested “Open Network Architec-
ture” rules to prevent telephone compa-
nies from discriminating against unaf-
filiated programmers and packagers
seeking access to integrated broadband
networks.

It’s not only cable operators who
recognize the dangers of eliminating
the prohibition. Other competitors in
the video marketplace—broadcasters,
in particular—understand that repeal
of the law would allow the telephone
companies to dominate all aspects of
the television marketplace. Moreover,
the broadcasters are concerned that the
FCC’s safeguards might themselves
radically affect broadcasting and the
video marketplace.

Newspaper publishers oppose elimi-
nation of the prohibition because they
want to preserve the cable operator as
an alternative to the phone company
for the delivery of data and teletext.
Public interest groups, such as the
Consumer Federation of America, op-
pose repeal not only because of the
anticompetitive effects in the video
marketplace but also because tele-
phone ratepayers would end up footing
the bill for the construction and opera-
tion of broadband facilities for cable
service. And a number of state regula-
tors oppose repeal because they have
had experience trying to regulate phone
companies and understand that the
FCC’s safeguards are wholly inade-

quate.
Where are the benefits?

The FCC has grossly overstated the
potential benefits of cross-ownership,
too. First, the FCC suggests that tele-
phone companies might provide head-to-
head competition for cable operators
where no such competition now exists.
Even where there’s only one cable
operator, that operator generally faces
competition from broadcasters, video
stores, TVRO retailers, MMDS services
and other competitors in the video and
entertainment businesses.

But besides that, the reason that
there’s generally only one cable opera-
tor in a community has nothing to do
with whether or not telephone compa-
nies are allowed to be cable operators.
There’s no scarcity of potential non-
telco cable operators in a community.
If cities allowed—or if economic condi-
tions permitted—additional franchises,
there would be additional head-to-head
competition with or without the phone
company. And, as an economic analysis
commissioned by NCTA shows, there’s
no apparent reason to expect any
unique efficiencies on the part of phone
companies.

No economic sense

The FCC also maintains that allow-
ing telephone companies to provide
video programming will somehow in-
crease their incentives to construct
common carrier facilities for broad-
band communications and will hasten
provision of all sorts of unspecified new
non-video services.

But that makes no economic sense
unless the Commission’s proposed safe-
guards turn out not to work, so that
telephone companies are able to deny
other video programmers comparable
access to their facilities and to subsi-
dize the premature construction of
broadband facilities with ratepayer
revenues.

At bottom, what seems to be motivat-
ing the FCC is an ideological belief
that all restrictions on entry by poten-
tial competitors are bad. That belief
has caused the Commission to con-
clude, in its Further Notice of Inquiry,
that there is no downside to eliminat-
ing the telco/cable cross-ownership pro-
hibition when, in fact, the risks of
anticompetitive behavior and of ad-
verse effects on the video marketplace
are enormous. ®
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WESTEC COMMUNICATIONS, INC.

14405 N. Scottsdale Road, Scottsdale, Arizona 85254
(602) 948-4484 FAX: (602) 998-8701
Microwave Service (800)666-444 1
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FROM THE HEADEND

Degradation
accumulation
methods

Last month’s column (January 1989)
presented a summary of industry rec-
ommended practices on video perform-
ance. Unfortunately, because of an
editorial error at CED, all of the
greater-than (>) and less-than (<)
signs in the column were reversed.
Nonetheless, by mentally reversing the
signs, in a single chart we were able to
compare the recommended perform-
ance parameters of RS-250B, NTC-7,
HBO, and the NCTA.

Harder than it looks

At first glance, some of the perform-
ance requirements might seem quite
easy to meet. And in fact, for a single
piece of equipment, such requirements
are somewhat trivial. The difficulty
increases significantly, however, as
you begin to daisy-chain equipment.
In our CATV environment, it isn’t at
all unusual to have as many as seven
pieces of equipment in the system
which may cause an accumulation of
classical video distortions.

Appendix 1 of EIA Standard RS-
250B addresses the issue of “Accumu-
lation of Performance Degradations.”
This section is meant as a tool to help
predict the aggregate performance of

By Chris Bowick, Engineering Dept.
Manager; Scientific-Atlanta

an overall system, based upon the
performance of each individual compo-
nent in the system.

Looking at a CATV system

Consider a typical CATV applica-
tion, for example. Such a system might
consist of an exciter, as well as an
encoder for scrambling at the uplink.
At the headend, we might have a
satellite receiver, scrambling decoder,
modulator, and async-suppression scram-
bler. And, finally, in the home, we
might have a baseband set-top termi-
nal where demodulation and remodula-
tion of the signal must again occur.
Each of these devices may individually
contribute to certain video distortions.
The overall, or end-to-end performance
is therefore a function of each device
in the system.

The performance of each device con-
tributes directly (though typically not
in a linear fashion) to the video per-
formance that we provide to our cus-
tomers. Of course, there are many other
devices in the system which might
affect overall video performance, espe-
cially S/N performance, but I have
mentioned those to which are typically

can happen to video performance
through a system consisting of the
seven individual boxes described above.
Note that the performance specifica-
tions listed for each component are
representative of those that might be
found from a cross-section of various
manufacturers and cannot be attrib-
uted to any particular manufacturer.
The Table therefore simply gives a
rule-of-thumb prediction of an arbi-
trary system’s end-to-end video per-
formance. One can certainly choose
higher performing devices than those
shown in the Table. But the numbers
listed for each component are certainly
not out of line, based on a review of
industry data sheets.

Calculations simplified

Based on the predictions given in the
Table, it’s a wonder that the picture is
even watchable (of course in some
cases, we might argue that it isn’t
watchable). The point being that good
end-to-end performance is what we are
all shooting for, but we must realize
that the aggregate end-to-end perform-
ance is a function of each component

in the system.

Video Performance Accumulation Spreadsheet

RS-250B Rule-of Thumb
(Not including Distribution Plant)
Parameter Device Total Method
#1 #2 #3 #4 #5 #6 #7

Diff Gain (%) 2 2 5 3 3 3 5 124  3/2 Power
Diff Phase (Deg.) 1 1 5 3 3 3 5 11.7  3/2 Power
C/L Delay (ns) 25 25 100 80 &0 25 75 1500 RSS

C/L Gain (IRE) 1 1 5 1 3 1 5 79 RSS

Line Time (IRE) 1 1 1 1 1 1 2 32 RSS

Field Time (IRE) 1 1 3 2 1 1 3 120 Linear
Short Time (IRE) 4 1 3 2 2 2 4 73 - RSS

C/L Intermod (IRE) 1 1 1 1 1 1 1 3.7 3/2 Power
Weighted S/N (dB) 65 65 60 65 60 65 53 508 RSS

Note: Field Time Distortions might be correctable via downstream clamping. See January 1989 column

for definition of accumulation methods.

attributed specifications for video dis-
tortions on their data sheets. There-
fore, the distribution plant, while con-
tributing significantly to overall S/N
performance of the system, is not listed
as a major contributor to the classical
video distortions, and is therefore not
included in the chart.

A graphic illustration

The attached Table, developed on
Lotus, outlines quite graphically what

In order to make the calculations
simple, the equations were developed
on a Lotus spreadsheet. That way, any
parameter in the spreadsheet can eas-
ily be changed, and the calculations are
performed automatically, creating an
excellent system planning tool. I highly
recommend the spreadsheet approach,
especially for playing “what-if” games.
Note, however, the predictions of RS-
250B are meant only as an estimate
and don’t necessarily provide results
that match reality exactly. m
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1o showall the products we make, wed nccd 2 ot MOIe 100

Ifyou'd like to see our entire amplifier product line, write to: C-COR Electronics Inc.,

60 Decibel Road, State College, PA 16801. Or call: 1- 800233 -2267, (In Pennsvlvania, ELECTRONICS INC We're Out To Give You
Call 1-814-238- 2461) But be prepared. You'll have to give us a lot of room. The Best Reception In The Industry.
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Wherever you are in the world of communica-
tions, chances are 1SS Engineering is behind the
scenes forming part of the link. Over the years,
we've grown from a small, single-product company
to a major force in the communications industry,
linking the lives of millions of people every day.

Cr0rrrreesrss 1Y

In tact, ISS Engineering has become the pio-
neering leader in practical, affordable agility. Our
demodulators, modulators, and satellite receivers
set the pace in agile communications equipment.
What's more, you can count on our delivery and
warranty to be the best in the industry. That's
because, during our growth, we've remained
committed to our basic core technology.

ISS' space-saving components lead the way in
practical, affordable agility.



Your Connecting Link.

Our strategy has been to enhance and refine
our specialized product lines in innovative ways.
This provides you with the security of knowing that
our manufacturing is on time, so your order will
arrive when you need it. And when it does, it will
be backed by a team of technical professionals,
experienced in the areas of product engineering,
field support, sales, and marketing. As a matter of
fact, we're so confident about our product quality,
we offer every customer a three-year warranty on
all of our CATV and broadcast equipment.

So, whatever markets you serve- cable
television, broadcast, local area networks, national
paging systems, corporate or government commu-
nications, shipboard video systems, research
laboratories, or security systems, you can count
on ISS Engineering to be your connecting link.

6 A ‘ﬂ
]

For more information, please call or write to:

ISS Engineering, Inc.
1047 Elwell Court,
Palo Alto, CA 94303

West: Toll-free (800) 227-6288 or (415) 967-0833
East: Toll-free (800) 351-4477 or (205) 853-6919
FAX # (415) 967-0772

ISS
Engineering, Inc.

We Simply Bring Communications Down to Earth.
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Now in stereo.

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

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

It ought to have advanced

© Standard

- Communications
SATCOM Division

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

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

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

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

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

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

save money.

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

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

To get the full story on the

CSG-60, contact the SAT-
COM Division for the
Standard represen-
tative near you.

DBX is a registered trademark of DBX. Inc.
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RETURN PATH

Flawed premise

I cannot comment on the final con-
clusion of Gary Moore’s article (One
Final Thought, CED December 1988,
p.136). However, there are significant
errors and omissions in the presenta-
tion which would need consideration
in an objective analysis.

In his second paragraph, Gary has
forgotten or is not aware of how CATV
systems are actually constructed. Most
CATV systems are constructed on a
trunk and distribution basis. To a first
approximation, the signal-to-noise per-
formance is determined by the trunk
and the distortion performance by the
distribution. It is assumed that the
cascade limitation of four applies to the

mately eight miles of distribution; or
at 60 subscribers per mile, 480 sub-
scribers. This configuration could be
legitimately criticized on the basis of
being too efficient in distribution. This
criticism could be countered by the
probability that more than one trunk
cascade would emanate from the hub.
At any rate, the number of subscribers
that could be served from a hub is
significantly more than Gary’s “gener-
ous” estimate of 100.

I agree with Gary that the ultimate
conduit to the subscriber for all com-
munications and information services
will be a single fiber connected to a
switched network. The switched net-
work eliminates the need for much
subscriber terminal equipment and
allows authorizations and changes to

development at several locations.

The signal delivered to the sub-
scriber is light. Presently, all television
sets and most communications equip-
ment require electrical radio frequency
input. This situation will exist for the
foreseeable future. Consequently, each
subscriber will require an optical to
electrical converter, offsetting to some
unknown degree the advantage of the
switched system in reduced subscriber
terminal equipment.

Present practice of providing fiber
from the master “headend” to the hubs
is certainly salutary and could be
compared to the present telco practice
of using fiber interexchange. It appears
that it is much too early to make
meaningful technical and economic
comparisons and the experimentation

[E—
1

should be continued.
The switched fiber

system appears to be

the ultimate vision.
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A

When and in what de-
tailed form it will come
are difficult to predict.
Telcos may force it
sooner rather than

A = Trunk and
Bridger Amplifier

L = Line Extender
Amplifier

u ,\ later.
| .
1 L L 3
—[> L : F.J. Bias
Additonal | . Baldwinsville, NY
Trunk Outputs _-‘
900" -t —800°
l Bits of bytes
o Three With respect to some
v Kentical Sections | of the nomenclature
o H\\ TRUNK used, in l?(aniel Carni-
" LA o Distribution cable per = (4) (2700) = 10,800° p com $ Broafiband
d Distribution cabie for four section cuncade - (4 (10,800) = MAP” article in the
LA FOUL December issue (p.84),

in the second para-
graph, he refers to a
“10-mb  (megabyte)”
network. In fact, “mb”
would be the abbre-
viation for millibit (i.e.,

_D

\V/

E 1/1000th of a bit!); mega-
byte would be abbrevi-
ated as “MB.” In any
case, an IEEE 802.4
network can operate at
10 megabits per second
(Mbps). Similarly, the

\

\

Figure 1, ldealized CATV Distribution System

VS V'

other networks should
indicate a speed in

trunk. This leads to the configuration
of Figure 1 where each of the four trunk
amplifiers can feed up to four distribu-
tion cascades.

Examination of Figure 1 shows each
trunk cascade could service approxi-

be made under cover at the hub without
a truck roll. However, much of the
equipment required is not in commer-
cial production. For example, there are
no optical “central office” switches
although I am sure they are under

terms of Mbps.

Gary C. Kessler
Gary Kessler Associates

The blame for that error properly lies
with CED’s editorial staff. —Ed.
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GEOMAX-10:
10 Channel Modular
Headend Processing System

If equipment space in your rack is a problem, make room for the
Geomax-10. This breakthrough in packaging technology equals the perfor-
mance of conventional head ends 10 times its size and twice the price.

Each Geomax-10 is custom designed, assembled, burned-in and
rigorously tested to your specifications; providing up to 10 modular AGC'd
amplifiers and modulators. In each 3.5 inch high rackmount case.

RELIABLE POWER

Continuous, steady operation is ensuted by the Geomax-10's low power
consumption of just 35 watts and :
automatically switched-in standby
power supply. Each individual
amplifier and modulator module
uses only 1 watt of power.

LOW INPUT,
HIGH OUTPUT

Our enhanced amplifier design
allows input levels as low as 0dB
to provide the clearest of pictures with full output and AGC. The superior
hybrid push-pull output amplifier module produces an undistorted 60dB
output with 10 channels.
Reader Service Number 40

The Geomax-.lo, tts Modular!
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Conventional 10 Channel Off-Air
Processors and Modulators

EASY TO INSTALL, EASY TO USE,
INEXPENSIVE TO SHIP

Our completely modular approach, coupled with ultra lightweight con-
struction (25 Ibs. for a complete 10 channel unit) makes the Geomax-10 one
of the easiest head end processing systems to use and install.

Field channel changes are as easy as plugging in a new module.

And installation couldn’t be quicker. Just plug in the input and output
cables. You're done.

EVEN MORE GOOD THINGS
IN THIS SMALL PACKAGE

The Geomax-10 delivers all this performance and much more. Our sales
representative can show you how this compact powerhouse can dramati-
cally improve your operation.

So if you only have room for the best equipment with no room to spare,

get the Geomax-10. It's a small wonder in the space race.
P}A&Q PICO MACOM, INC.
— A Subsidiary of Pico Products, Inc.

12500 Foothill Boulevard » Lakeview Terrace, California 91342
818/897-0028 * Outside CA 800/421-6511




FIBER OPTICS

ones Intercable’s 800-mile Broward

County, Florida fiber upgrade will

perhaps be recorded in the history
books as the turning point in the cable
industry’s inevitable embracement of
fiber optic technology. Why?

The unique system—coined Cable
Area Network (CAN) by Glenn R.
Jones—uses a new hybrid fiber/coax
architecture which represents a pro-
found step forward for the cable indus-
try. Broward County, Florida, now
stands as the country’s largest deploy-
ment of AM fiber optic technology in
the cable industry
today, with more
than 1,700 fiber

promise, we have at present an expan-
sion limitation of 550 MHz. There is
no practical equipment on the market
today that would allow a full system
design beyond 550 MHz. Many sys-
tems, due to initial design spacings or
other considerations, are already ex-
pansion limited to considerably less
than 550 MHz. In fact, a great number
have already reached their practical
limit with nowhere to go but a complete
and difficult-to-finance rebuild. Where
is our future?

A goal of the Jones CAN fiber model

The Broward Cable Area
Network fiber model

amount of distortion and noise intro-
duced by each amplifier becomes quickly
unmanageable with 750-MHz or 1-GHz
amplifier designs after a handful of
amplifiers. Cascading only one, two,
three or maybe as many as five 750-
MHz or 1-GHz amplifiers is realistic.
Therefore, if a practical fiber/coax
design could be found today that made
economic sense on its own, and in
addition, would pave the way for the
system to expand beyond its existing
“natural band-width limitations”—
perhaps 750 MHz, 1 GHz or beyond,
this surely would
be a fiber/coax de-

miles, 82 transmit
AM lasers, and 50
strand-mounted op-
tical receivers. The
new hybrid multi-
fiber/coax design pro-
vides the first-ever
route diversity and
signal path redun-

The model can be overlaid on nearly any cable
system at time of rebuild or upgrade, providing
tremendous increases in channel capacity, picture

quality and reliability.

sign worth pursu-
ing.

The CAN concept
would also better
position the indus-
try going forward
regarding new oppor-
tunities that may
require consider-
ableadditional band-

dancy features in
the majority of the distribution plant.
This CAN fiber/coax design reduces
traditional amplifier cascades such that
the average subscriber is served by no
more than five! This greatly improves
the coax plant noise, distortion, picture
quality and outage performance be-
yond that ever achieved in any large
coax-only cable system to date.

The model can be overlaid on nearly
any cable system at time of rebuild or
upgrade, providing tremendous in-
creases in channel capacity, picture
quality and reliability at a cost compa-
rable to traditional coax/microwave
rebuilds or upgrades.

The intent of this article is to discuss
in some detail the motivation, assump-
tions and difficult decisions that led to
the development of this Cable Area
Network model.

Political, competitive consequences
As a preface to the Jones CAN

fiber/coax model, it has been disturbing
that as an industry with so much

By Robert A. Luff, Group VP Technology,
Jones Intercable

was to insure that our design would
position our fiber systems to grow far
beyond 550 MHz when necessary with-
out triggering a complete rebuild. En-
couraged by ATC’s theoretical paper of
a fiber hub concept that could perhaps
reduce the remaining coax amplifier
cascades to as low as only three amplifi-
ers, we saw for the first time the
potential to break the 550 MHz or less
limitations on our systems at a fraction
of the price of a complete rebuild.

A full analysis of the 550 MHz issue
comes down to cascade length. There
is nothing inherently wrong with drop
cable. It can easily pass 750 MHz or 1
GHz, given the typical short distances
of normal drops. There is nothing
wrong with trunk or feeder hardline
cable. Both can easily pass 750 MHz
or 1 GHz. Passive devices can be
upgraded to 750 MHz by simple and
inexpensive substitution of higher tech-
nology tap plates; 1 GHz performance
can be accomplished by slightly more
expensive tap changeout when new
generation 1 GHz taps become avail-
able in the future.

The problem is trying to cascade 30
or 40 trunk amplifiers. The small

width (upstream
and downstream).

Such a development would not only
save the industry billions of dollars in
“brick wall” limited expansions but
would have a monumental impact on
cable’s ability to compete with telcos,
DBS, MMDS, VCR rentals, etc. and
embrace new or expanded services such
as HDTYV, data, etc. Cable could have
within its sights a reliable and inex-
pensive 1 GHz retrofit of existing plant
at a fraction of the cost of anyone
starting from scratch.

FM vs digital vs AM

A year ago there were only a handful
of cable engineers seriously exploring
the use of fiber technology in the cable
industry. Only one, or perhaps two
manufacturers had equipment. During
1988 many theoretical papers were
written on the future of cable and fiber
and other than a few short point-to-
point FM links between air conditioned
rooms, a few limited AM fiber links
were built, mostly in labs.

Perhaps the most important conclu-
sion was that nearly every cable engi-
neer agreed that while FM fiber tech-
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nology was available, and resulted in
high-quality performance, it is clumsy
and expensive because it requires chan-
nel-by-channel baseband video to FM
electronics at the transmit site. And
worse, channel-by-channel FM-back-to-
AM electronics is required at each
receive site. Such receive sites require
several 19-inch racks of equipment, a
moderately large building with air-
conditioning, back-up generators, fuel
tanks, parking lots, security, etc. As a
result, aggressive rollout of FM based
fiber technology into residential neigh-
borhoods is obviously impractical now
or in the near future.

Digital technology may develop
within the decade,
but it suffers the
same bulk and ex-

removed from the equation, the re-
maining “hand-picked” DFB lasers
compared to the near 100 percent FP
production yield results in FP lasers
appearing to average slightly improved
overall performance. Also, by handpick-
ing FP lasers, the actual one-on-one
performance difference is difficult to
measure, in our experience.

Advances slow in coming?

For the better part of the year,
manufacturers of both laser designs
have been engaged in making their
laser designs perform better in AM
applications by a concentrated effort

The Broward System

With this in mind, the Jones Engi-
neering Department set out to explore
different cable/fiber configurations that,
while using the basic Fabry-Perot laser
technology, might nonetheless stumble
upon a design technique or application
that would result in superior perform-
ance—something like HRC or feedfor-
ward where basic performance limita-
tions were solved—not by hoping for
some breakthrough by physicists in
improving the basic design of transis-
tors, but by clever application or circuit
configurations of those very same lim-
ited transistors.

First we needed
a real system—not
a theoretical one—

pensive modulation
conversions at both
the transmit and re-
ceive ends as FM.
Accordingly, the
cumbersomeness of
FM and digital fi-
ber technologies cor-
rectly caused a fo-
cus on AM fiber

Jones has decided to focus its attention on the
Fabry-Perot laser because we feel its performance
is suitable today for our multi-fiber model.

to develop our
model. Most impor-
tantly, we needed
a real design with
a real bill-of-mate-
rials with real
quotes from vendors
to compare against
traditional coax/

technology, which although not fully
fine-tuned can without question handle
the most efficient media conversion
from traditional coax (RF) to fiber
(light) and back again. While more
improvements are forthcoming, effi-
cient CATV fiber systems can be de-
signed and built today using AM fiber
technology.

The laser and channel capacity

Even though nearly all agree that
AM fiber technology is the “safe
money,” AM fiber technology has trouble
at present carrying more than 30 to 40
channels the distances necessary to
traverse cable franchise distances. The
problem is the laser itself, not the
optical fiber or receiver, which are both
operating at or near theoretical limits
today and are economically priced. The
tough and only issue is the laser
performance.

There are two basic lasers suitable
for AM applications—the Fabry-Perot
(FP) and the Distributed Feedback
(DFB). While the DFB lasers have a
slight linearity advantage, they are
also several times more expensive than
the FP lasers. Actually, as an average,
the FP lasers out-perform the DFB
lasers. This is because perhaps only 50
percent of DFB laser production is
useable at all for AM performance
requirements. When the rejects are

to improve laser linearity. But linearity
is certainly not a new design property.
Since both the lasers were first devel-
oped, physicists around the world have
been working on making each laser
more linear. So it is with no surprise
that just because the cable industry
“suddenly in 1988” desires a more
linear and higher output light power
device, improvements this past year
have been “slow in coming.”

While breakthroughs can occur at
any time, a more likely scenario, in our
opinion, is that there will be only small
incremental improvements to both
Fabry-Perot and DFB laser designs
over a longer period of time. And, in
our judgment, neither laser type will
necessarily improve any faster than
the other.

Thus, Jones has decided to focus its
attention on the Fabry-Perot laser
because we feel its performance is
suitable today for our multi-fiber model
and because its cost is already lower
than DFB lasers by nearly one-third.
As a result, many more FB lasers can
be designed into a given system for the
same budget as DFB laser technology.
Further, the lower cost FP laser will
allow the cable industry to bring the
very real benefits of fiber much closer
and sooner to the end subscriber, which
we believe is very important in our
competitive era and with HDTV just
around the corner.

microwave system
upgrade costs. (All engineers have at
one time or another awakened from a
dream remembering a perfect solution
but when we attempted to apply it in
the first real situation it suddenly fell
apart!) And secondly, we needed a
budget to actually build the result of
our efforts so that this would not just
be another theoretical paper.

The Broward County cable system
was perfect on both counts. Jones had
just purchased the 800-mile, 35-
channel system and, after careful re-
view, had established a budget based
on traditional coax and microwave
solutions to bring it up to a modern
54-channel addressable system.

Broward County is located north of
Miami and immediately west of Ft.
Lauderdale. The franchise stretches all
the way west to the Florida Everglades.
Broward County is one of the fastest
growing counties in the country. The
system, while very well maintained by
the previous owners, was limited to 300
MHz and already had excessively long
cascades. Any upgrade, even with feedfor-
ward/power-doubling technology would
have required AML microwave to re-
duce cascades to a manageable limit.
However, such a design direction would
have, in our opinion, caused poor
subscriber service, considering the heavy
rain and power failures caused by daily
violent storms common to this area of
the country during most of the year.
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NO SIGNAL SHOULD
HAVE TO GO
THROUGH ALL OF THIS
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It’s well known that line amplifiers
directly diminish CATYV signal quality. Yet
today’s cable distribution systems rely
upon an architecture in which signals must
pass through as many as 60 amplifiers
before they reach a subscriber.

No signal should have to go through all
of that.

Catel’s TransHub fiber optic cable
distribution system offers superior clarity,
economy and flexibility while greatly
reducing the number of amplifiers per
cascade.

TransHub is an active multichannel
audio and video processing hub combining
fiber optic transmission and state-of-the-
art signal processing techniques to
increase systems capability and
significantly reduce costs.
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TransHub’s system architecture
effecively eliminates the number one
problem associated with conventional
cable television distribution systems: long
casades of line amplifiers.

By reducing the number of amplifiers
per cascade, TransHub allows the brilliant
signal characteristics of glass fiber to
extend ‘‘deeper’ into distribution systems.

The TransHub marks the first step in
an exciting evolution for the industry—an
evolution that will eventually bring about
total fiber-to-the-home cable systems.

When it comes to fiber optics for
cable television, there’s only one clear
choice—Catel. Call Catel today at
1-800-225-4046 or (415) 659-8988 (in

California).
O

CATEL

THE CLEAR CHOICE IN FIBER

Reader Service Number 15
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MULTI-FIBER AM TECHNOLOGY
PERFORMANCE vs. DISTANCE
(18 Channels/Fiber)
SNR (dB)
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Graph 1

An analysis of fiber

A quick analysis indicated that the
$1.5 million for high powered AML and
the $500,000 difference between con-
ventional upgrade modules and feedfor-

and the subscriber outages caused by
repowering might be best spent on a
possible fiber solution.

A fiber project budget—not to exceed
these identified “savings”—was estab-
lished at $2.1 million ($1.5 million +

And, finally, the upgrade had to be
completed by summer 1989, which
meant that if the system was to be built
with fiber, it had to be built with
equipment ready or nearly ready today,
not with specification sheets for equip-
ment actually scheduled for first deliv-
ery in six months.

With desire, system, budget, and
time frame in place we were ready to
actively develop our fiber model.

A CAD (Computer Aided Drafting)
system was purchased, the system was
walked out and digital base maps
created. The CAD system allows differ-
ent design concepts to be efficiently
tested and compared. In fact, to date,
32 different fiber/coax design models
have been totally or partially tested
and compared against the traditional
coax/microwave only upgrade alterna-
tive.

This powerful tool has allowed the
Jones engineer, through trial and error
at first, and as patterns evolved, to
refine the system to a profound fiber/
coax model. This model will serve as a
guide for others in rebuilding limited
capacity outage-prone systems. Fiber
is the missing link in establishing a
highly efficient, cost effective hybrid

ward modules, plus repowering costs

$500,000 + repowering).

fiber/coax plant blend.

RISER-BOND
INSTRUMENTS

Model 1210

TIME DOMAIN REFLECTOMETER
CABLE FAULT LOCATOR

—

¢ SUPERTWIST LIQUID
CRYSTAL DISPLAY -

S

¢ AUTOMATIC DISTANCE
CALCULATION

¢ WAVEFORM/DATA
PRINTER STANDARD

¢ RECHARGEABLE NICAD
BATTERIES STANDARD

* TESTS ALL TYPES OF
METALLIC PAIRED CABLB

¢ LIGHT\VEIGHT, COMPACT
AND RUOOED PACKAGING

* BASY TO OPERATE

54,395

Complete

For more Information or to place an order call or write:
Reader Service Number 16

| RISER-BOND—— e 0 s
INSTRUMENTS 402-694-5201

30 Communications Engineering and Design February 1989

BROADBAND CATV/LAN DESIGN
PC SOFTWARE

ELIMINATES THE CALCULATOR DRUDGERIES
OF BROADBAND CABLE DESIGN!

AT LAST! AN AFFORDABLE PC SOFTWARE TOOL FOR
DESIGNING CATV, MDU’s, OR LANS! (MAP/TOP-1EEE 802.7)

SAVE THOUSANDS OF DOLLARS OVER OTHER PROGRAMS!

PRE-CONFIGURED DATABASE USING POPULAR MFGRS
OR ADD YOUR OWN USING THE BUILT-IN EDITOR!

*Designs 1-600 MHz  *FWD/REV RF Signal Simulation *"What /2"
Capability °Usecr Dcfincd Single Cable Splits *Dual Cable *Speed
Keystrokes *Auto Branch Rccalculation After Inscrtion/Deletion *Prints
BOM and Signal Analysis *Auto Tap Valuc Sclection Using Port/Drop
Specification *Global Rcpaccment of Componcnts *Change Cable Size
Anytime *Uscr Fricndly *Many Morc Fcaturcs.

BROADBAND SYSTEM ENGINEERING Ver3.2$1595.00

FORIBM PC,XT, AT & PS/2 AND COMPATIBLES, 256K, HARD DISK RECOMMENDED.
USE OUR 14 DAY EVALUATION WITH ELECTION TO PURCHASE.

ey

Reader Service Number 17

ComNet Engineering Co.
3310 Western Dr.
Austin, TX 78745

512/892-2085

American Express Cards Welcomed




At Integral,

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

Integral has been in business for
nearly three decades. Our involvement
in the CATV industry began in 1980

and for the last four years, we have been

considered the leader in the industry.
Our Cabiecon Cable-in- Conduit
and empty duct are used in

Now from Integral...
LUBADUK"

A slick solution
for cable pulling!

Fiber Optics is “Old Hat’" 1

IS Incygray
/7 (mpor Wion

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

W

that it should become damaged and
need repair or replacement.

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

If vou're ready for fiber optics,
vou're readv for Integral.

CALL 1-800-527-2168 TODAY

Reader Service Number 18

P.O. Box 11269. Dallas, TX 75223-0269
(214) 826-0590
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MULTI-FIBER AM TECHNOLOGY
FIBER CHANNEL MAPPING
SYSTEM LOADING .
(18 Channels/Fiber)
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Figure 1

The Jones model

The heart of the Jones Cable Area
Network model is based upon the
understanding that AM laser technol-
ogy is the correct technology but that
a breakthrough that would allow 80 or

more channels per fiber with distances
necessary to traverse a total franchise
may be a long time coming. Thus, a
multi-fiber solution, with fewer chan-
nels per fiber (laser) is being pursued
and optimized now for the long haul
while relying on existing customer-

friendly coax for the last part of the
link to the subscriber.

It was found that by reducing the
number of channels per fiber, perform-
ance improved to very usable levels
(see Graph 1). While such a technique
caused the need for multiple fibers and
lasers, the savings resulting from this
technique by being able to use the less
expensive Fabry-Perot laser more than
offset the additional fiber and lasers
link cost.

While this may be hard to grasp at
first, the reduction of channels per
laser also increases maximum usable
path distance. Such “windfall” path
distance is converted into path splits;
that is, each inexpensive Fabry-Perot
laser may serve up to four separate
receive sites. In the end, the always-
limited budget dollars in a complete
fiber upgrade result in many more fiber
benefits realized by the systems’ sub-
scribers by using the multi-fiber and
less expensive Fabry-Perot laser ap-
proach.

Channel per fiber mix
Various channels per fiber designs

were tried in the Broward model. A
number between 12 to 18 channels/

Crystal Stability from Automation Techniques Inc.

The GLR 500CH and Dual CH
Commercial Satellite Receivers

g. K/ cspzcﬂman & O4uociatu, e
“We Meet Your Specifications’’

Here’s the

Call
Speckman!

$33900
Model GLR 500CH

Get the features you need in the finest
American-made product on the market!

.“ovel Dllil 500CH Save doltars and space with two receivers
on the panel. Features easy-set tuning!

Faatures:
s Descrambler ready

Signal Type: de NTSC,
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* RAack Mount
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o Safety Equipment
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. . . ® Dual Conversion - 2! * Thumbwheel Tuning {GLI H)

e Distribution e Strand and Hardware . 2,,:,55,,..,..,.::,50 Hsama « Switchable LNB Power

e Headend ¢ Hand Tools * 70MHZ Loop on back S CIIIED

o Drop Materials
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1-800-826-4710 Toll Free Emergency Services

419-394-7890 Corp. 800-826-4710 e —_—
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Y)u’ve invested in standby power. The payoff is system reliability. But your investment could be
short-circuited if your batteries aren’t up to the challenge.

Car batteries and boat batteries are fine—for cars and boats. But often they require expensive, time
consuming maintenance. More importantly, they can present serious safety and liability problems by giving
off dangerous gases. Also, their short life doesn’t offer an attractive return on your investment. An inexpen-
sive two year battery costs much more in the long run than a slightly more expensive battery that lasts five
years or more. You don’t need an electronic spreadsheet to figure out you’ll get a better ROL

If your standby system is filled with low-quality batteries about to fade like the October *87 Dow, here’s
a hot tip for a better business plan: invest in Johnson Controls Dynasty Gel Cell batteries. You’ll maximize
your investment with their solid, reliable and maintenance-free performance. At Alpha Technologies, our
job is to back you up. And we can do that with Johnson Controls Dynasty Gel Cells.

JAHNSON
CONTRSLS

TECHNOLOGIES

3767 Alpha Way Bellingham, WA 98225 206-647-2360 FAX: 206-671-4936
Reader Service Number 21 5700 Sidley Street Burnaby, B.C. V5J 5E5 604-430-1476 FAX: 604-430-8908



FromTheCompany With
A VisionForCable.

Over the 40-year history of the CATV industry, many
technological changes have occurred. Comm/Scope has
always stayed ahead of those changes with innovative new
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products. What was true in the past is still true today and our
commitment to the industry means that it will still be true
tomorrow. From drop cable to trunk and distribution cables.
Even fiber optic cables. We've got it all. We are ‘The CABLE
in CABLE TV.’

For more information about PIII, QR, Cable Guard, Super
Trunk, Drop Cable, Optical Reach or any of our great line

of products, call us today 800/982-1708 (800/222-6808
in NC).

() Comm/Scope Inc.
THE Cable in Cable TV.
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FIBER OPTICS

Converter C/N  -55.00 dB.
Cable System C/N  -52.47 dB.
Total Cable C/N  -50.55 dB.
Cable System CSO (2nd)  -65.00 dB.
Cable System CTB -55.00 dB.
Fiber C/N  -52.00 dB.

Fiber CSO  -65.00 dB.

Fiber CTB  -65.00 dB.
Subscriber C/IN  -49.22 dB.
Subscriber CSO  -61.99 dB.
Subscriber CTB -52.61 dB.

<< Worst problem—cable ready sets
have 6 dB. NF instead of 11 like
converters

Cabie ready C/N approx. 52 dB.

Figure 2

fiber proved optimum. Average laser
performance (getting better) and cost
per laser (getting lower) suggest the
optimum number of channels/fiber may
increase in the future. This model
would gracefully embrace such a devel-
opment by simply requiring one or
more fewer fibers in future designs,

It was fortunate that Catel Telecom-
munications Inc., a long-time leader in
FM fiber technology, had for somewhat
different reasons already begun devel-
opment of a multi-fiber AM technology
solution. In a very short period of time,
Catel engineers were able to demon-
strate a working laboratory prototype
of the then nearly-perfected Broward
hybrid fiber/coax design.

ment over the initial Jones concept by
keeping the channels per laser within
an octave. The Fabry-Perot laser’s
second order performance is slightly
poorer than the DFB laser and can be
a limiting design factor. By keeping
channels on a single FP laser within
an octave, the second order beats can
be easily filtered out by a simple RF
passive filter placed at each receiver
right after conversion from light to RF,
but before combining with the other
fiber signals. These bandpass filters
also reduce the noise bandwidth such
that after combining, noise is nearly
equivalent to a single laser path, not
four.

Not only was the manufacturer’s

Catel made a significant improve-

technology input invaluable, but its

ability to accurately attach a price to
the hardware allowed both technology
and cost optimization as well. Accord-
ingly, a final channel/laser plan was
proposed by the manufacturer (See
Figure 1).

Critical to the design were the over-
all system design specifications listed
in Figure 2. While we desire better
performance in some areas, we are
aware that since we began this project,
laser performance has improved some-
what and costs have reduced. We are
confident that by the time the project
concludes, better performing lasers will
be available routinely or alternately
premium lasers will be available at
more reasonable prices. Only a few
links are actually designed to the limit
of these worse-case figures, which in
reality are better than the measured
actual coax performance, given the
present extraordinarily long amplifier
cascades present in the system.

Path diversity and redundancy

The Jones Cable Area Network model
provides for the first-ever route diver-
sity and signal redundancy through
the long-haul portion of the CATV
distribution network.

Fed up with bulky coax? Had your fill of
soft video transmission? Slim down and
sharpen up with the PCO 5000. A fiber
optic video transmission system designed
to do wonders for your image no matter
what your application: Video teleconfer-
encing, surveillance, studio or on-location
broadcasting.

What’s more, with two high fidelity audio
channels, it sounds just as good as it looks.

~
5000 T« LD 5". ™ m.«ma 3000 . (2]

All of which makes the PCO 5000 literally
picture perfect for transmitting broadcast
quality audio, video and data simul-
taneously over distances of up to 100 Km
and more.

In addition the PCO 5000 features:
* High sensitivity and wide dynamic range
* EIA RS-250B short haul performance
+19" rack chassis with dual power supplies
* Front panel modular design for user-

00® p

PUT YOUR VIDEO SIGNALS ON A HIGH FIBER DIET.

friendly operation and flexible system

configuration

Let us show you the shape of sharper
video systems to come. One that$ high in
fiber. And very healthy for vour business.
Call PCO todav. 818/700-1233.

PCO, Inc. 20200 Sunburst Street,
Chatsworth, CA 91311,
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Now...You, too, can have

Powerful

Friends in
High Places

To upgrade your Jerrold STARLINE® 20 amplifiers
and J-Series line extenders, simply “drop-in” new
Jerrold power doubling modules. No respacing, no
replacement of housings, no big rebuild costs. Put new
powerful friends—SJPA power doubling trunk modules
and JLP power doubling line extender modules—into
your existing housings, even if they are in high places.

A high gain automatic trunk module, the Jerrold SJPA-450/27

uses the latest generation of hybrid IC technology for optimum
performance. Its new die casting affords dramatic improvement in
heat dissipation and is compatible with all earlier versions of the SJ
series chassis and housing. The SJPA provides 27 dB of operating
station gain with a bode slope control for flat output levels

(sloped output levels are optional).

Jerrold JLP Series line extenders offer power doubling at 450 MHz and
550 MHz, making them ideal for rebuilds, upgrades and new builds.

It makes good sense to upgrade with power doubling modules from the
original manufacturer of your equipment. For more information, contact
your Jerrold account representative or call or write Jerrold Division,
General Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040.
(215) 674-4800.

GENERAL JERROLD
INSTRUMENT
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FIBER HUB CONFIGURATION

FIBER PATH
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Reversed trunk amplifiers prevent continuous
coax back-up signal path from headend

Figure 3

e <41i:» —p

Other fiber/coax models tend to run
the fiber actually overlashed to the
trunk it is enhancing and 50 percent
of the trunk amplifiers are turned
around to save fiber receiver costs. Two
issues are created in this scenario:
should the path meet some unforeseen

catastrophe, such as the pole being
knocked down, then both fiber and coax
plants are broken and the plant is
down. Also, a natural existing redun-
dant signal path from the headend to
the end of the system (original coax

fiers around and backfeeding from
receiver nodes (see Figure 3).

The Jones design defines a parallel
fiber path several blocks removed,
creating the significant benefits of path
diversity at a very small increase in

trunk run) is spoiled by turning ampli- | cost. Perhaps the greatest difference

FIBER/COAX

JONES RED DASIT

JONES FIBER CONFIGURATION

FIBER PATH

A )
% ‘-------ﬁ------------------------‘.-----------.

>

opticol receiver
modules |

Multi—fiber input

Redundont RF coox input

Figure 5

internol A/B
switch

\

\
Route diversity with
signal redundant

RF output
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HEADEND

A Y

l

| JONES REDUNDANT
FIBER/COAX HUB

FIBER PATH

COAX PATH

Figure 4

from previous models is that the coax
trunk amps are never turned around
in the Jones model (see Figure 4). This
maintains the present headend-to-end-of-
system coax path which is used as a
“free” redundant signal path “pro-

JONES FIBER CONFIGURATION i
l
l
|

A

JONES REDUNDANT
FIBER/COAX HUB {

Existing coax trunk used as 'free' path
diversity and signal redundancy feature

0 »

4

| At approximately each fifth ampli-

| fier, four fibers are pulled from the
fiber trunk (parallel path but several
blocks away) and run over to the
| existing trunk amplifier location. The
four fibers terminate in a strand-

tecting” the primary fiber path. | mounted fiber receiver housing (ap-

You & Cable Link

See us at the Texas show
booth# 210

proximately the same size as a coax
trunk housing) which actually contains
four optical receiver modules—one for
each fiber (see Figure 5). The converted
light to RF outputs of each fiber is
filtered for second order as explained
earlier and combined into a simple

(614) 221-3131

Cable Link, Inc. Your source for CATV equipment

Reader Service Number 25
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““CATV in a new light"”

Leading the
industry in fiber
optic links for

® AM Distribution
Systems (550 MHz)

® FM Distribution
Systems

¢ Satellite Antenna
Remoting (L-Band
and C-Band)

For more information,
contact us at:

(818) 281-3636

2015 W. Chestnut Street
Alhambra, California 91803
Telex: 752434

Fax: (818) 281-8231
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four-input passive combiner. Its single
output is a sum composite of the four
individual fiber channels. This signal
is amplified by a standard hybrid and
the resulting output level is identical
to the output of the traditional ampli-
fier it now replaces.

The unique signal redundancy capa-
bility comes from using the available
RF signal from the last previous ampli-
fier of the cascade that previously was
connected to the replaced trunk ampli-
fier input. This connector is simply
disconnected from the old amp input
housing connector and reconnected to
the alternative “B” input of the optical
receiver housing.
Each optical re-
ceiver has a simple

commodations have been made for
“advancements” in this area over
time, should the need and proven
design be demonstrated in the future.

Outage control

The long haul path redundancy to
the approximate five-amplifier Cable
Area Network cell will have a profound
positive impact on not only better
controlling future system outages but
to ensure that any outage is limited to
CAN cell boundaries. Such limited
outages may make switchboard over-
load a thing of the past.

This unique ar-
chitecture has an-
other important

circuit to determine
lack of recovered
RF signal. Should
any event take
place (receiver fail-
ure, cut fiber, laser
malfunction) that
would cause lack of
recovered RF sig-
nal in any or all
optical receivers,
the A/B switch in-
ternal to the optical
receive housing

Status monitoring on
fiber return, while not
actually difficult, has
not been done before
in the CATV industry.

benefit during in-
itial construction. Af-
ter module upgrade
replacement has
been completed in
the CAN cell, fur-
ther nuisance out-
ages, common dur-
ing a rebuild, can
be eliminated. If the
fiber backbone is
constructed all the
way to the last opti-
cal receiver in a

would be triggered
and the input switched from the pri-
mary fiber path to the coax input from
the previous amplifier.

Status monitoring

The worst result that could happen
with a fiber element malfunction in the
long haul portion of the system is
reverting back to a coax feed from the
adjacent CAN. Since this would not be
noticed by subscribers, it was necessary
to develop a status-monitoring system
that would signal that the station was
in the backup condition.

As it turned out, more time was
spent on this design consideration than
practically any other issue because the
most direct return path is fiber. How-
ever, status monitoring on fiber return,
while not actually difficult, has not
been done before in the CATV industry.
The result was employment of an
inexpensive digital laser in each re-
ceiver that simply signals a digital
address and the switch condition. We
were very reluctant to make the proc-
ess and circuitry any more complex
than this because in our experience the
most dependable working amplifier or
receiver can be made less so by a
complex status-monitoring system. Ac-

particular trunk

| run and the cutover from coax to fiber

started at the end CAN cell and
progressively continued back toward
the headend, then a subscriber will see
a one-time brief (30-second) interrup-
tion during the entire system upgrade.

The sequence will go like this: The
optical receiver will be installed and
connected to its four fibers and checked
out. If all is well, the output connector
from the coax amplifier will be un-
screwed from the coax amplifier and
immediately screwed into the fiber
receiver output. Subscribers on this
last five-amplifier cascade will be in-
terrupted only during this brief connec-
tor changeover. Once connected to the
optical receiver output, these subscrib-
ers would now be, worse case, only five
amplifiers from the headend and would
immediately receive the positive bene-
fits of fiber while the rest of the system
is being similarly converted without
further interruption to them for the
rest of the system changeover.

The next step would be to disconnect
the input from the coax amplifier and
reconnect it to the “B” or coax redun-
dant input on the fiber receiver. Now
the last five-amplifier cascade is fully
protected by the former coax signal.

|

l

Each five-amplifier chain from the eniiJ
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Apicture is worth a thousand words.

Even so, we would still like to take the time to discuss our
BA-6000 Multi-Vendor Compatible addressable converter.

The complicated connections of a converter, PPV sidecar, VCR
switcher, splitters, switches and many, many, many jumpers make
fora crowded television settop and a confused subscriber. Pioneer
believes simplicity leads to subscriber satisfaction.

The BA-6000 addressable converter is advanced, yet simple to
operate. Pioneer’s unique VCR Filter™ module allows subscribers
to record a pay program while watching a basic channel, or vice

versa. At afraction of the cost, the VCR Filter™ makes cable connec-

tions the way they should be—simple.

You even can offer the benefits of IPPV without further cluttering
asubscriber’s television settop. The BA-6000 offers an integrated
[PPV module, eliminating the need for an add-on unit.

Call (800) 421-6450 to discover exactly how to untangle your
subscribers.

Pioneer BA-6000. The Choice is Yours.
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PIONEER COMMUNICATIONS OF AMERICA, INC.
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(201) 327-6400 - Outside New Jersey (800) 421-6450
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back to the headend is done similarly.
The multti-fiber solution

Colleagues and manufacturers who
have only heard bits and pieces of the
Jones Cable Area Network fiber/coax
model generally focus on the “ineffi-
ciency” of multiple fibers. They say
(and are generally correct) that fewer
is better and one would be best! As
engineers, we have all been condi-

tioned to using the fewest parts neces-
sary for the objective. The question
is—what is the objective?

If the objective is simply to deliver
cable television signals to the home,
then yes, maybe a single fiber solution
is what we should tirelessly work
toward. However, we believe very
strongly that cable TV signal transpor-
tation will be but one usage of the
massive capacities we will generate
with fiber technology. Whether or not

'

FACTORY DIRECT
PRICING DELIVERS!

Telsta's “Sweet Deal" Package can put a new
1989 A-28 van-mounted Telsta on the road for
you with no hassle or headaches and at the

lowest factory direct prices.

You'll get the most wanted lift in the CATV
industry—fully equipped and ready-to-go.

You'll get fast delivery because we have
chassis in stock at five locations across
the country.

You'll get the strongest warranty in the
industry backed by the strength of
Telsta's nationwide network of parts
centers and fleet of mobile service
technicians.

And you'll get your Telsta direct
from the factory with no third-party
markup, no dealers, no aggrava-
tion. Pick up the phone and call
ourtoll free direct sales line now.
Then relax because it's that

easy. Reader Service Number 28

CALL TOLL-FREE: 1-800-521-5351

o*

oO
A

pen ™

r

Utility version also available. Call for your special price.

TE
O
A LIFT

ABOVE THE REST
General Cable Company

P.0. Box 666, 5600 West 88th Ave
Westminster, Colorado 80030
Phone: 303/427-3700
Facilities in Hayward, CA; Frederick, MO; Lithonia, GA; Muncig, IN

*
Prices slightly higher in California. Prices good for 1989 chassis only. All prices FOB Telsta plant excluding taxes and registration

A Unit of Penn Central Industries

we ultimately carry all cable-TV enter-
tainment signals on a single fiber, I see
the day when multi-fiber bundles enter
a single strand-mounted CATYV optical
receiver housing. In these housings
will be various color-coded optical re-
ceiver modules: Green for CATV; white
for local government; blue for data
services; orange for telephone.

In other words, regardless of how
many CATV channels we can engineer
per fiber, the future of CATV is new
broadband services. Diversification or
differentiation of services on different
fibers is a prudent way to proceed to
insure minimal cross-service regula-
tory issues and separation of costs
while allowing for different optimum
technologies (AM, FM, digital) for

Regardless of how
many CATV channels
we can engineer per
fiber, the future of
CATV is new
broadband services.

different services. Maintenance require-
ments would also be enhanced by
keeping future services on separate
fibers. Multi-fibers and lasers are a
concept that clearly makes sense and
is independent of the CATV channels/
laser developments.
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eVision.

No one’s been more farsighted in designing fiber
optic cable than Siccor. As a result, our cable design
is virtuaily the same today as it was nearly ten years
ago. In the same time span, many of our competitors
have redesigned their cables two and thice times or
more. And guess what? Their cables now look
amazingly like ours.

Om reason our design hasn't changed—and
the reason it's so widely imitated—is simple. We
anticipated the craftsman’s most i:rportant necds.

In doing so. we introduced stranded loose
tube design which groups fibers in tubes. This way,
it provules the best protection during stnppmg

and splicing. And makes fibers easy to identify
and manage.

Furthermore. we designed a cable that's
friendly to fiber—protecting it from environmental
stress. And finally, we allowed for changing fiber
optic technology: Our cable carries multimode or
single mode signals at any transmission rate. It
transmits at all wavelengths. And it accommodates
the use of evolving splicing techniques.

The fact is, no better cable has come along
in the last ten years. And no cable can prepare
your system better for the future.

So talk to the company with the vision to
see what's ahead in fiber optics. Call 704/327-5998.
Orwrite Siecor Corporation, Literature Department

(CO) TV-1,489 Sicecor Park S'ECOR

Hickory, NC 28603-0:18Y.
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PAY-PER-VIEW

Copy protection: what’s in

S

e issue of non-recordability is a
critical strategic factor for the fu-

ture of the pay-per-view (PPV) busi-
ness. If PPV is to flourish, the cable
industry must have the option of deliv-
ering certain movies and events in a
way which protects against unauthor-
ized VCR copying. This protection is
the key to regaining the first home
release of hit movies and specials—a
position which the cable industry lost
when cassette stores decisively dis-
placed pay cable in the post-theatrical
release sequence. Without at least
simultaneous release with home video,
the PPV movie business could well
disappear.

Closing the window?

Today, movies typically appear on
PPV four to six weeks after home video.
Moreover, absent non-recordability and
as further protection for the home video
market, several studios have indicated
they are considering slipping the PPV
window an additional 30 or more days;
the Video Software Dealer’s Associa-
tion (VSDA) is on record as advocating
a 120-day delay. The implications of
such a slippage are significant. The
value of the PPV product is diminished
as it becomes “stale,” thus negatively
impacting buy rates. Also, delayed
PPV windows begin to encroach on
subscription TV windows, causing both
consumer confusion and dissatisfac-
tion.

The way for cable to reverse the
current PPV window slippage is to
deploy a reliable, secure copyguard
system to be used for selected early
release program material. Only with
such a system in place will the studios
consider moving up the window—a
move critical to the growth, indeed the
survival, of PPV,

The task of creating a televison
signal which can be viewed using
standard television receivers but which
nevertheless is effectively immune to
video cassette-recording is a difficult
one. It is not intuitively obvious that
it is even possible; the idea faces the
objections, on the surface, that if a

By Graham Stubbs, Executive Vice
President, Eidak Corporation

® Non-recordability of PPV signals
¢ Movies
® Live events

e Secure at all points in the system
® No new hardware in the home

® Ease of installation; no local system
maintenance or operation

® Cable system transparency including
addressable descramblers

o Compatibility with large population of
TV receivers of differing makes and
models

television receiver can display a pic-
ture, then recordable signals must
exist somewhere within the set—or if
a picture is displayed on the television
screen, then surely a camcorder ought
to be capable of recording it.

Under scrutiny

The Eidak® copy protection system
does indeed work, and as will be seen,
also deals effectively with those objec-
tions. It has been subjected to the
scrutiny of NCTA’s engineering com-
mittee, and is in field test operation in
Viacom’s Milwaukee Cablevision sys-
tem.

Goal: to avoid copying of PPV movies and
events in the home

1. Make the cost of piracy as high as
possible

® No simple modifications to

subscriber equipment

® No inexpensive "stabilizing” device
2. Leave no unprotected gaps in the
system

o No unprotected signals at the

headend

3. Make attempted piracy traceable
® Add fingerprinting at critical
system locations

4. Control the system hardware
® All operational headend hardware
under centralized control

5. Put no hardware in the subscriber's
home
® The cagﬁnsignal is already
Eidakized

fore for PPV

Copy protection for cable PPV has
some unique requirements—especially
as compared with the techniques ap-
plied to some videocassette recordings
to deter videocassette duplication. A
majority of homes equipped to receive
PPV programming are also equipped
(i.e., have a VCR) to copy it. By
comparison, relatively few homes are
equipped (i.e., have two VCRs) to
duplicate rental video tapes. Thus, the
potential for copying PPV movies is far
greater than that for copying of tapes.

If copy protection is to be useful in
cable, it has to be effective—i.e., it
must not be easy to circumvent. The
security considerations to prevent un-
authorized copying are comparable to
those of scrambling techniques used to
prevent unauthorized viewing.

An ideal copy protection for cable
PPV must have the following charac-
teristics (see Table 1). The Eidak® copy
protection was designed from the be-
ginning to meet these cable PPV re-
quirements.

Security

As compared with cable (or satellite)
scrambling systems, this system for
copy protection has the singular advan-
tage that no unique device is distrib-
uted for home use—and thus there is
no device which can be modified or be
tampered with. The signal alteration
is by its nature, very difficult (and
expensive) to restore to a recordable
form. The security objectives for the
Eidak® system are listed in Table 2.

The non-recordable characteristics
of the Eidakized®™ signal are main-
tained all the way through the televi-
sion receiver circuitry, and in the
displayed image. Beyond the satellite
uplink, at no point in the signal
distribution system is there a usable
recordable signal. For a movie, desig-
nated at the satellite uplink to be
distributed in a non-recordable form,
the only way that it can pass through
a cable headend for viewable distribu-
tion requires it automatically to be
copy protected at the headend.

How it works
The Eidak® system produces an
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Its About Time
You Discovered How Affordable

AZenith IPPV System Really Is.

And if you'll hang on just a minute,
welll tell you why

Because Zenith offers you more
than just the next generation of secure
and reliable full-featured addressable
converters. We also offer the lowest
cost IPPV system you can buy:.

Take Zenith's Phonevision, our
tested and proven ANI system. Phone-
vision works with any rotar}; or touch-
tone phone and our Z-TAC, PM or
PayMaster decoder. Speaking of our
PayMaster decoder, for around $40 it’s

© 1988 Zenith Electronics Corp.

the most affordable way to start profiting
from PPV events. And with Zenith's
new Auto Dialer, subscribers can make
requests with their remote control. So
ordering events is quicker and easier
than ever.

But if an affordable two-way IPPV
system is what you're waiting for, Zenith
offers you PM-Pulse, a converter with
store-and-forward IPPV built-in, for
under $100. Plus, there’s the affordable
Z-TAC with built-in Z-View, an
advanced two-way baseband system

with real-time communication.

So why waste another minute?
Zenith has the IPPV system for you:
store-and-forward, real-time, two-way
or telephone. For more information
contact Zenith CATV Sales at 1000
N. Milwaukee Ave., Glenview, IL
60025. Or call 312-391-7701.

s | cable
= products

The quality goes in before the name goes on.
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PAY-PER-VIEW

altered television signal which all
known videocassette recorders will fail
to properly record but which is dis-
played normally on television receiv-
ers.

The technique involves changing the
synchronizing signals being received
by the television receiver or the vide-
ocassette recorder. The alteration en-
tails changing the video rate by adding
or deleting lines from fields. It is
achieved in such a way that the
all-electronic scanning system of a
television receiver or video monitor can
track the signal, but the mechanical
scanning head of a VCR cannot.

The standard NTSC signal as used
in the United States (and approxi-
mately 60 percent of all television
transmissions throughout the world),
involves 525 horizontal sweeps of the
signal for each pair of vertical sweeps
of the signal (i.e., during each frame).
During each pair of the vertical sweeps,
vertical synchronizing signals are trans-
mitted which control the vertical posi-
tioning of a spot on a television re-
ceiver.

In the case of the videocassette
recorder, these vertical synchronizing
signals also control the rotation of a
scanning drum in such a fashion that
the scanning heads follow precise paths
diagonally across the tape during re-
cording and playback. A proper pattern
of varying the timing of vertical syn-
chronizing signals can be made to
severely perturb videocassette record-
ers while, at the same time, it will
present acceptable signals on televi-
sion receivers.

Techniques to achieve non-record-
ability, based on a similar principle of
frame rate disturbance, have been

Eidak® system is careful timing of
these frame rate variations in order to:

TABLE 3

Method of Operation
Video Signal Modification

® Change instantaneous vertical time-
base approximately + 3 percent '

® Add/delete lines from fields maintaining
interlace

® Number of lines per field varies with
time in a pattern designed to optimize
disruption of VCR recording and playback
|
1
|

® Average number of lines per frame is
maintained at 525

e Standard individual line timing chroma
phase, etc.

® Active picture lines location adjusted

within the field to maintain the picture
location on television display

The EIDAK System

To Standalone
Cable TV Systems

EIDAK
B
Disk

PPV Uplink
Facility

EIDAK
Processor

Cable TV
Downlink Headend

Cable Headend

Cable TV,
Headend

Cable Subscribers

of General C

VideoCipher is a regi d

Figure 1

described before!. What is new in the |

| frame in a time-varying pattern de-

® Be effective with a wide range of ] track. For the live events, this process

VCRs can also be performed in real time.
® Avoid visible TV receiver display | The Eidak® copy protection process
artifacts | i1s normally applied at the cable headend,

and controlled through the satellite
feed. The video signal received from the
satellite decoder is first processed to
extract control information which in-
cludes timing profiles referenced to
time code. The composite video signal
is sampled (at 4X color subcarrier) and
stored in digital field memory—up to
eight frames of memory are used. The
stored fields are read out of memory at
a rate corresponding to the required
modified field rate, and are re-
associated with appropriately modified
synchronizing signals.

® Achieve compatibility with ad-
dressable scramblers/descramblers.

Frame rate varied

The vertical time base (i.e., frame
rate) is varied up to +3 percent by
adding or deleting up to 10 lines per

signed to disrupt effective recording.
Care is taken to add or delete lines in
pairs in order to maintain interlace
during the changing patterns of lines.
The location of active picture lines is
adjusted dynamically within the field
in order to keep the displayed picture
centered in the vertical axis on the
television screen. This centering com-
pensation is generally accurate to within
about +1 line.

In order to mask even this slight
artifact, the time varying pattern is
normally applied only at discrete times,
quite often at scene changes; analysis
and identification of the exact timing
of these patterns is normally handled
by analysis of a movie prior to trans-
mission, and creation of a data time

What about addressable converters?

An important part of this process is
the creation of a vertical-reset timing
signal for the addressable scrambler.
Cable scramblers in general (Jerrold,
Oak, Scientific-Atlanta, Zenith, etc.)
provide signaling at vertical field rate,
and scrambler circuits are typically
implemented using line counting to
determine field location. The scram-
blers undergo a minor modification in
order to receive and utilize a vertical
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At Triple Crown Electronics we make Hotel Pay TV really pay for you. Some
other companies offer to share or even take over the entire system and the

resulting revenues. We prefer to help you
to develop and operate your Hotel
properties for yourself, the way you wish,
generating your own profit.

Triple Crown’s experience in Hotel Pay
Television began over two decades ago.
We have earned credibility in a market
which is still new to most. We don’t
pretend to be system operators, we instead
concentrate our efforts on the custom
design and manufacture of complete

systems Wthh mterface with the operator’s varied program sources and
methods of operation. With this flexibility you can control between 1and 15

Pay channels, preview times, schedules, billing
data, access restrictions, etc. We offer you
In-Room-Checkout, Maid Control, Message
Service, and many other features to satisfy the
most demanding Hotel customer.

As a leading manufacturer of Cable TV head
end and distribution products, as well as Hotel
Pay-Per-View equipment, we can supply total
system electronics, or interface with any part of

your existing cable installation.

Realize the true potential of your Hotel Properties . . . call Triple Crown.

g/w/o%ﬂz—

TRIPLE CROWN (\) ELECTRONICS

4560 Fieldgate Dr.
Mississauga, ON. L4W 3W6

(416) 629-1111
1-800-387-3205
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PAY-PER-VIEW

field reset signal from the Eidak®
processor. (In the case of remote opera-
tion, this is achieved using an Eidak®-
provided device which develops this
trigger from incoming Eidakized™
video.) In every case, once the address-
able scrambler is properly synchro-
nized with the Eidakized™ signal, the
subscriber descramblers work properly
with the scrambled signal, and require
no modification.

The modified video frame rate char-
acteristic of the Eidakized™ signal is
preserved all the way through the
system, including within the television
receiver itself. Signals used for deflec-
tion and applied to the CRT control
guns are still non-recordable. Further-
more, although the eye of the viewer
perceives no flicker, the CRT phosphor
is illuminiated in the same time vary-
ing manner; when an attempt is made
to make a recording from the TV screen
with optical conversion using a camera,
an annoying artifact in the form of a
horizontal bar, with vertical move-
ment, disrupts the recording.

Tests have been made with a wide
variety of video tape recorders, from
professional one-inch models to 8mm
camcorders. The servo characteristics

TABLE 4

Effect on VCR

® Receiving head drum is normally ser-
voed to vertical sync to mask head
switching

® Because of its rotational inertia the
spinning drum cannot slew fast enough to
follow changes in vertical sync rate

® Servo loses lock and miswrites video
on tape

® Net result is intermittent break-up of
picture on playback/head switching arti-
facts

vary from recorder to recorder; the
Eidak® method permits an appropri-
ately wide variation of time varying
patterns.

System configuration

Analysis of a movie to determine
optimum profile timing typically oc-
curs prior to transmission. A data file
is created which associates this infor-
mation with the movie videotape’s time
code track. When PPV movies are
distributed by satellite to cable
headends, this data is transmitted over
the satellite link simultaneously with

| cation,

10 Number of
lines per frame
9 relative to 525

8

Typical Eidak Time Profile

7
6
5
4
3
2
1
0 10 20 30 40 50 60 70 PO
Line —»
-1
-2 Number of frames
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-3 of scene change
-4
-5 Scene N Scene N—+1
-6 L]
Scene
Change
Figure 2

the video transmission, and is used in
the cable headend’s Eidak® processor
to create the actual time profiles and
profile generation. For live events, the
timing analysis is automated in real
time. A scrambling overlay is also
applied at the satellite uplink; which
can only be removed by Eidak® cable
headend processors. The scrambling
overlay assures automatic copy protec-
tion by cable affiliates and eliminates
the possibility of unauthorized taping
at downlinks.

In the case of standalone PPV cable
systems, the data control fucntions are
integral with the Eidak® processor.

Testing

Absent thorough testing and verifi-
the introduction of copy-
protected signals into cable PPV sys-
tems would introduce an element of
technical uncertainty because of the
differences, however slight, between
the Eidakized® signal and NTSC video.
A thorough test program has been
designed to assess the tolerance of
systems (and TV receivers) to the
modified signals. It includes work car-
ried on in design, simulation, and
consumer research facilities, in con-
sumer electronics distribution outlets,
and field tests conducted at operating
cable systems.

The test objectives were:

e Laboratory: signal quality (in-
cluding system-unique artifacts; opera-
tion with each of the addressable
scrambler/descrambler systems used
in cable; a selection of new and old TV
receivers representing a wide range of
signal processing technologies and
VCRs; simulated cable distortions.

¢ Consumer electronics stores:
operation with a large number of
television receivers, including state-of-
the-art models and projection sets;
attempted recordings with a variety of
VCRs.

e Consumer research laboratory:
consumer reaction to TV receiver dis-
plays both of Eidakized™ signals and
attempted recordings of copy protected
signals.

® Cable system field tests: opera-
tion with headend equipment; opera-
tion throughout cable plant; evaluation
with a large number of subscriber-
owned receivers; subscriber reaction to
Eidakized®™ program material; hub
distribution including FM microwave
and AML.

As expected, these tests resulted in
some new knowledge and helped opti-
mize the system.
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of security necessary to assure early
access to PPV movies and events. It
has been shown to work with the

wide range of equipment and opera-
l tional constraints found in cable sys-
[ tems.

with a wide variety of |
video tape recorders.

Eidak Processor Block Diagram
[_ ____________________ —] Vertical
| | Reset
Control
I [ | ontro|
I Controt Sync | To Combiner
;r:cr:i vS;teIliw : Code Reader Controler G);nerator : Cabl:ngysmm
I |
| Write Read |
Satellit Video D/A Eidakized.
Desec rl;nbler ] COxl?aner V \ Generator } v:dgolze P Scrambler Modulator
| Video f
| Frame ‘
I Store >
‘ m:mory |
- -
Eidak Processor
Audio .
Conclusion _ Copy protection fills the one remain-
l ing technological gap in the cable
The Eidak® system addresses the | | industry’s PPV infrastructure—it is a |
need for cable-compatible copy- | | key strategic factor in the future develop- |
rotection technolo ith the degree | | ment of PPV. =
- AW & Tests have been made l
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Scientific
Atlanta

8500, 8550 & 8580

addressable
converter
repaqirs

e Repair cost $16.95 plus parts

o Ninety day warranty on parts
and labor

e Repaired with Scientific Atlanta
parts only

¢ 10-15 working day turnaround
time

Call for quotes on Distribution
and Headend Equipment repairs.

800-346-3083

FVN Midwest
Ads CATV Engineering

1818 Went Street Mishawaka, IN 46545

but our tools are here to stay!

e Made in the U.S.A.

* Proven in the field for durability
* Hand-crafted from precision parts
¢ Service-oriented manufacturer
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I I 207 Middlesex Avenue

Reader Service Number 32

Communications Engineering and Design February 1989 49



Jerrold’s New “S” Series Headend Equipment Offers
A Wide Spectrum Of Capability For Small System Budgets.

ntil now, it’s been almost impossible for small cable operations to get
superior performance without spending a small fortune. That is, until
now. We, at the Jerrold Division of General Instrument, are introduc-
ing a new line of headend equipment that performs on par with the
larger cable TV systems at costs that are in line with limited budgets.

Small Systems Built To Meet Large Demands

With this totally new series, you can now equip your headend with
frequency agility from 50 to 450 MHz, affording 60 channel capability. A full 60
dBmV output is standard on the $450P, Frequency Agile Heterodyne Processor
and $450M, Frequency Agile Modulator to allow for combining without
amplification. All units have been designed to make optimal use of limited
headend rack space. For example, the $450M, S450P, and S890D, Frequency Agile
Demodulator are each only 134" high so that they take-up only one EIA rack unit.
They all have front panel controls that make in-field modifications without
removing the unit from the headend rack.

The SI450R-VCII, C/Ku Switchable Satellite Receiver integrates a
unique modular VideoCipher® II descrambling module that eliminates up
to 7" of rack space. Switchable to either C or Ku band, the SI450R accepts signals
from 950 to 1450 MHz. Jerrold's S1450R offers the premium performance required
for large cable TV systems while offering affordability for small systems.

SPAGE-AGE PERFORMANGE
AT A DOWN TO EARTH PRIGE

Maximum Capability, Minimum Cost

We also offer 48 hour in-warranty replacement on all “S” series prod-
ucts. And as an option, Jerrold also offers a convenient headend pre-pack service.

All of this gives more capability than ever before to systems on a budget.
For more information about Jerrold’s all new “S” series of headend equipment,
get in touch with your Jerrold Account Representative or contact Jerrold Division,
General Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040,
(215)-674-4800. More than ever before, it pays to go with the leader.
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GUEDILERANE e P L5 ¢ Front Panel Controls ® BTSC Stereo Compatible

JERROLD DEMODULATOR
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Audio over cable:
the hype begins (again)

mid all the hype
Aand furor sur-
rounding the
advent ofhigh defini-
tion and improved
definition televi-
sion, a quiet revolu-
tion is taking place.
Just as consumers
are seemingly anx-
iously awaiting the
dawning of im- |
proved video, so too
are they anticipat-
ing improved audio.
Just as improved
video is perceived
as a possible strong
source of additional
revenue for cable-
TV operators, so are
audio-only services.
The idea isn’t at all
new (witness the
failed Studioline pro-
Jject of a few years
back), but many be-
lieve its time has
finally come.

f i ]

Tl

M!

development, those
subscribers have
praised the system’s
performance. “The
satisfaction level
seems quite high,”
says Del Beccaro.
Ninety-seven per-
cent of the listeners
say the sound has
met or exceeded
their expectations;
88 percent say the
overall service did
the same and 68
percent say the
DCR tuner is their
“most used” stereo
component. Moreim-
portantly, Del Bac-
caro says DCR
didn’t cannibalize
pay-TV subscribers,
so the revenue
gained by offering
DCR is fully incre-
mental.

"

..

Subtle differences
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Thedifferencesbe-
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tweenderrold’s Digi-

Atleastthree com-
panies are counting

Ty

A My 9
U " "
! " et

blecasting Technolo-

|
|

tal Cable Radio,
ICT’s CD/8 service

on the explosive :’—% " and Digital Radio
growth and popu- 3 o Labs’system are sub-
larity of digital pro- == tle, but important.
gramming from com- All three vary
pact discs to drive slightly in number
the audio-over-ca- of formats they plan
ble market, includ- - to offer and
ing International Ca- e headend delivery

methods. Jerrold an-

ticipates delivering

gies (ICT), Digital
Radio Labs (DRL) and industry heavy-
weight Jerrold, with its Digital Cable
Radio service. Meanwhile, several other
already existing services believe the
analog tape format, properly pro-
grammed and delivered, is just as good
and doesn’t require additional hard-
ware in the home.

It could be that both are correct.

Jerrold and ICT are the most boister-
ous and well-known firms with a
digital format. Both companies have
exhaustively researched the market-

place and believe digital audio “radio”
is something subscribers want and will
pay money to receive.

In fact, Jerrold has been market
testing its Digital Cable Radio service
since July in Willow Grove, Pa. (a
Comcast system), Deland, Fla. (Ca-
blevision Industries) and Sacramento
(Scripps-Howard). In each system, 150
subscribers were given prototype tun-
ers to place with their stereo equip-
ment. According to Dave Del Beccaro,

dJerrold’s vice president of new business

1

eight to 10 “basic” formats and per-
haps an additional eight or 10 “niche”
formats that may carry an additional
monthly charge. ICT says its research
shows 12 to 16 formats would be best.
DRL plans to deliver 16 channels of
sound, plus graphics for the television.

dJerrold plans to transmit its “chan-
nels” of music discretely in 600 kHz
“bites” that operators can pick off and
send down their systems. ICT and
DRL, conversely, have planned to send
their signals disguised as a 6 MHz-wide
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The Sound Of ‘Your Future.
It’s Hear Today!

The Leaming MTS-2B BTSC Stereo Generator

st onoca  UwoCK
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MTS$=28 BTSC STEREQ GENERATOR
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Simply The Best Value In Stereo TV Audio:

More Standard Features! Representing nearly two decades of research,develop-
. ment,and hands-on practical experience,the Leaming

* Typical frequency response flat out to 15 KHz . MTS-2B embodies our traditional dedication to

¢ True Automatic Gain Control (AGC) eliminates routine electronic excellence.

level adjustments
Stereo synthesizer for ad insertion or mono services Dollar for Dollar, Your Best Buy!
Your choice of VU-type or LED metering

Bessel-null test-tone for simple, accurate installation
Baseband & 4.5 MHz outputs standard (41.25 MHz

Compare our sound performance, features, and price.
We think you’ll agree. Nothing else comes close.

available) For the Sound of the Future—Call (714) 727-4144
Typical stereo separation greater than 30 dB Y (714)

e Compact, rack-mount design—Just 1.75 inches high = i‘:
e dbx® licensed companding (true BTSC format) = =
Leaming: Cable Audio Specialists Since 1970. LEAMING INDUSTRIES

Eighteen years of revolutionary advances, technoogical 180 McCormick Avenue, Costa Mesa, CA 92626
innovations, and superior craftsmanship have made Also Available Through Major Cable Distributors
Leaming the most respected name in cable audio. dbx® is a registered trademark of dbx.
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DIGITAL AUDIO

video channel. The obvious drawback
to that approach is that cable operators
would have to give up a video channel
to offer the service. (However, ICT has
announced its plans to develop a nay-
rowband transmission scheme that

ICT’s principal officials hail from
successful marketingbackgrounds. Presi-
dent and COO Tom Oliver came from
HBO, where he was senior vice presi-
dent; Vice President of Marketing and
Consumer Technology Thomas Shemo

IGIAL BACD

AT

Digital Radio Laboratories Inc’s Model DF1000

would work like Jerrold’s.)

Another bone of contention between
the three nascent services is quality.
ICT claims to deliver “CD quality
audio” all the way to the subscriber.
So do DRL and Jerrold. ICT says it will
use 16-bit sampling that delivers 2 Hz
to 20 kHz frequency response, 96 dB
dynamic range and 96 dB signal-to-
noise. DRL quotes the same numbers.
Jerrold, though, uses an 18-bit decoding/
encoding process de-
veloped by Dolby
Labs.

came from The Boston Consulting
Group; and Vice President of Commu-
nications Molly Seagrave also came to
ICT from HBO.

Along with the personnel came the
same marketing approach HBO used
when it entered the cable industry,
says Oliver. Unlike Jerrold, which
hopes to stay out of the programming
side of the business and provide hard-
ware instead, ICT plans to count on
others to provide
the hardware and
technology and con-

More hardware

Each of the serv-
ices requires an ad-
ditional “tuner”
box placed in the
subscriber’s home.
Both Jerrold and
ICT have desig-
nated ‘“target”
prices for the units
in the $50 to $75
range. DRL will of-

With so many
similarities between
the services, it may turn
out that the ‘winner’
1s determined by
marketing prowess.

centrate instead on
pooling the technol-
ogy and program-
ming and deliver-
ing it over cable.

Forging alliances

Along that line,
ICT has announced
agreements with
Marantz and AT&T
for hardware and
marketing support.

fer two models, ac-
cording to President Norm Hogarth.
The basic model will be offered to cable
operators while the full-featured model
will be offered for sale directly to
consumers.

Executives from all three services
agree that commercial-free music en-
tertainment, with as few interruptions
as possible, will make the services
popular with listeners. With so many
similarities between the services, it
may turn out that the “winner” is
determined by marketing prowess.

The Marantz pact

|w1ll result in integration of ICT's

patented data compression and trans-
mission technology (called DM, for
Digital Modulation) into Marantz tun-
ers. Although detailed time schedules
have yet to be determined, Oliver
expects the units to be available in
about one year. The agreement with
AT&T’s American Transtech Division
calls for Transtech to develop a pro-
gram to identify likely subscribers of
the audio service.

Under this agreement, American




Let ANIXIER. deliver Rega
for your next rebuild!

REGAL is the quality name in system & drop passives. When planning
your next rebuild remember that only Anixter has a complete line
of Regal taps, splitters, and matching transformers in stock.

¢ Immediate inventory e Tap “F” ports are cadmium plated
¢ 600 MHz bandwidths machined brass for minimum corrosion
e Tap housings use double polyurethane  ® Full use of PC. boards insures

coated 360 aluminum alloy consistency

e “F” ports compatible with EZF™" connector

ANIXIER

CABLE TV

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 373-9200, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO:
(312) 364-7000, (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-7337, (800) 231-5006; IRON MOUNTAIN, MI: (306) 774-4111,
(800) 624-8358; SKOKIE, IL. HDQTRS: (312) 677-2600; EAST-ATLANTA: (404) 995-5110, (800) 241-5790; LONG ISLAND, NY: (516) 293-7788, (800) 645-9510;
NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813) 626-7115, (800) 282-9164; CANADA-CALGARY: (403) 250-9646; MONTREAL.: (514) 636-3636;
TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885.
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CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60076, (312) 677-2600 1989 Anixter Cable TV

“E2F™™ is a registered of Ray Reader Service Number 37



DIGITAL AUDIO

Transtech will design a proprietary
system as part of its Customer Develop-
ment Identification (CD/ID) program.
It will use a multivariate computer
model to locate and identify prospective
music-oriented customers who are heavy
purchasers of audio equipment and
pre-recorded music.

Locating subscribers

The program is being designed to
locate, by specific name and address,
the music-oriented subset of each cable
system’s subscriber base, which could
average out to be as high as 50 percent
of all cable subscribers, according to
Shemo. The computer sort will match
the characteristics of prospective audio
service subscribers against household
demographic, psychographic and pur-
chase behavior indices acquired from
such sources as audio/stereo magazine
subscriptions and stereo component
warranty card information.

After these prospective customers
have been targeted, ICT will work with
cable operators to develop and imple-
ment marketing campaigns aimed at
these specific customers, said Shemo.

Shemo has said, in a news release
issued about the agreement, that al-
though “two-thirds of all cable susrib-
ers are interested in CD music despite
the cost, in the CD/ID target group, the
interest is fully 90 percent”.

Despite the fact that ICT’s service
isnt up and running yet (a basic,
six-channel service is set for launch
this spring; CD/8 will be up in the
summer), the company’s market re-
search seems to show a bright future.
Fully one-third of all cable subscribers
in any given market have expressed
interest in such a service (that number
doubles in homes where CD players
already exist), according to Shemo, and
they say they’re willing to pay about
$7.50 per month in addition to paying
upwards of $100 for a tuner.

In addition, the lift potential is
extremely high, says Oliver. Seven
percent of all cable non-subscribing
homes approached about the service
say that if such an audio service was
available on cable, they'd reconsider
their decision not to subscribe. That
number is twice the lift generated by
HBO, Oliver says.

Jerrold’s research shows similar re-
sults. In fact, in the system test-beds,
the service is getting between 5 percent
and 9 percent penetration at $6.95 per
month. So, with these services offering
to equally split the revenues with cable
operators, a system with 10,000 sub-
scribers taking the audio service could

ICT’s DM-100A tuner

generate an additional $35,000 cash
per month. Jerrold is so convinced of
market acceptance, it is now telling
operators that all capital costs can be
recouped within 18 months, says Del
Baccaro.

What will it cost?

What costs are necessary? In the
headend, a single rack-mounted piece
of equipment and a personal computer
will be needed. In Jerrold’s case, the
rack unit will consist of a series of cards
that may cost about $500 each (you’ll
need a card for each audio channel),
according to Del Baccaro. Jerrold’s
system will work with any addressable
controller, while ICT’s technology is
proprietary.

DRL hopes to launch its service in
the Los Angeles area initially some-
time in the third quarter of '89. says
Hogarth. Although no announcements
have been made yet, Hogarth says he’s
talking to numerous cable operators in
the L.A. area.

But is all the additional hardware
necessary? Jeff Hansen, general man-
ager of Galactic Radio, Jones Interna-
tional’s audio service that utilizes tra-

ditional analog tape technology, doesn’t |

think so.

Galactic Radio offers 10 audio chan-
nels and reportedly will have 1.35
million subscribers in nearly 80 cable
systems by March, says Hansen. Among
the offerings are six different formats
of music, three radio “superstations,”
and a non-music reading service chan-
nel for the visually impaired. Opera-
tors are charged 2 cents per subscriber
per month for the service, but can sell
two minutes of commercial time per
hour. (Galactic Radio offers 56 minutes
of music per hour; the other two
minutes are for national ad spots.)

Proven technology

Galactic Radio was started in 1987,

and at that time, digital methods of
delivery were considered but ruled out
because the technology wasn't proven,
says Hansen. “The last thing we
wanted to do was go on a satellite with
an unproven technology and ask the
operators to act as an R&D site,” he
says.

But Hansen isn’t blind, either.
“We're very much aware of the move-
ment toward CD’s,” he says. Which is
why large portions of Galactic Radio’s
source material comes from compact
discs.

But, importantly, Hansen says his
research shows that consumers are
more concerned about how a service is
programmed, not about the technology
used to deliver it.

Galactic Radio organized four lis-

| tener focus groups and, after playing

identical musical selections from tape
and from CD, asked the participants
to identify which selection was the
“highest quality.” Almost exactly half
the respondents selected the CD selec-
tion as best, while the other half
selected the analog tape or couldn’t tell.
“I think that says a lot,” says Hansen.
“It tells me that high-quality analog
(methods of transmission) is just as
good as digital.”

Additionally, the focus group mem-
bers said they had little or no interest
in investing in additional stereo hard-
ware. “We found that the subseribers
were not interested in another tuner
and didn’t want to pay for it,” says
Hansen.

In fact, cable operators should assess
whether they would want to inventory
another tuner and be responsible for its
maintenance and repair, Hansen says.

Regardless of the approach, one thing
seems clear: Cable subscribers are
becoming more knowledgeable and de-
manding about audio and cable opera-
tors apparently won’t be left out when
it comes to new revenue possibilities. ®

—Roger Brown
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Having trouble finding the
dependability you need in an
“F” connector? LRC has the
answer.

Our new Snap-N-Seal"
Connector is triple sealed for
maximum environmental pro-
tection. This means a significant
reduction in maintenance and
increased life of subscriber
drops.

There’s no crimping—Snap-
N-Seal just snaps on. A 360-
degree compression on the
cable jacket ensures a complete
radial seal, eliminating the
moisture migration experienced
on traditional “F” connectors
——RF leakage is virtually
eliminated.

M IIFII

We've taken care of another
of your headaches, too. The
front seal on our Snap-N-Seal
eliminates the problems that
rubber boots can cause because
of inconsistency of port lengths
on mating equipment.

Installation is a snap. A con-
venient tool is required for
cable preparation and con-
nector installation.

For detailed information on
how you can reduce mainte-
nance and increase subscriber
drop life, call or write LRC
Electronics.

Snap-N-Seal is a trademark
of AUGAT/LRC Electronics.
*Send for performance data.

For more information call or
write: LRC Electronics, Inc.,
901 South Avenue, PO. Box
117%, Horseheads, NY 14845.
Phone 607/739-3844.

WE RE AUGAT COMMUNICATIONS GROUP. WE TIE IT ALL TOGETHER.. WITH EASE.
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Upgrading I\X?grs %gy) system

e popularity of
stereo-TV has

grown steadily
since the de facto
standard for MTS
broadcasting was
established in 1984.
The penetration of
stereo TVs into
America’s homes
has actually been
growing at a faster
pace than the much
heralded VCR did
(see Figure 1). This
new development in
home entertain-
ment will greatly :
impact the CATV Ty
world, much like
the VCR did not too
long ago. In fact, it
will probably im-
pact the CATV
industry even more
than the broadcast
industry, since ca-
ble has a greater
amount of late re-

channel, an opera-
tor faces several con-
siderations which
might effect the in-
stallation—such as
whether or not the
channel will be
scrambled or if com-
mercial insertion
will be required.
This article will
briefly review the
various considera-
tions that typically
affect the installa-
tion of a stereo en-
coder and will de-
scribe the most com-
mon wiring configu-
rations.

What's required

Inputs.A stereo-
TV encoder basi-
cally converts the
baseband left and
right audio signals
provided by the pro-

lease movie, special-event and concert
programming with higher quality audio
tracks.

Headends being upgraded

Recognizing the growing market de-
mand for stereo TV, cable operators
across the country have begun to
upgrade their headends for MTS stereo
carriage of satellite TV channels. The
growing population of VideoCipher II
descramblers in CATV headends makes
the reception of stereo TV signals fairly
straightforward for system operators
since a stereo output capability was
included in the VC II design.

However, the system operator will
have to purchase and install an encoder
for each satellite service he or she
wants to provide MTS audio on before
their subscribers can enjoy the en-
hanced programming. Since there are
currently more than 25 satellite serv-

ices transmitting at least some of their
programming in stereo, a cable system
operator will need to carefully plan for
both the capital outlay and the mount-
ing space required to upgrade to stereo.

When adding a stereo encoder to a

By Joe Vittorio, Applications
Engineering Group, Jerrold Division
of General Instrument

STEREO TV PENETRATION
vs. VCR GROWTH
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Figure 1

grammer into a multiplexed signal,
which is fed to a modulator for broad-
cast on the desired channel. On Vide-
oCipher II descrambled channels, the
audio inputs for the stereo encoder can
be obtained at the rear panel of the
VC II as left and right baseband audio
outputs. For a non-VC II channel the
left and right audio signals will gener-
ally be obtained through a subcarrier
system specific to that service.

Further, some programmers have
recently begun to transmit additional
audio information to take advantage
of the Second Audio Program (SAP)
capability which is part of the MTS
format. This audio signal can be ob-
tained through a separate subcarrier
system and then multiplexed by the
encoder for reception simultaneously
with the MTS stereo signal. This SAP
channel is primarily being used for
bilingual applications. And finally,
video from the VC II (or satellite
receiver if the service is not scrambled)
will have to be looped through the
stereo encoder so that the MTS signal
can be synchronized to the horizontal
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Under $95,000!

MICRO-BEAM® 5-Watt Transmitter,
3 Receivers, 60 Channel System...Installed.

For cost-effective multi-shot systems, MICRO-BEAM®
allows you to economically consolidate system
equipment to a single headend. 1, 2, 5 & 10-watt
high performance patented CARS-Band microwave
systems can be designed in a variety of hub
configurations - no matter what your system needs
may be now or in the future.

And for smaller, single path applications, a 1-watt
MICRO-BEAM® transmitter and receiver can deliver
60 channels for under $35,000.

All MICRO-BEAM® Systems are: you need to make your system operational
H Fully weatherized for tower mounting (excluding antennas and towers), so you won't have
W Rigorously tested and computer to worry about "high cost” options.
monitored for1000 hours For more information on how you can make your
B In-stock, giving you the fastest lead time cable system more profitable, contact:
in the industry Jim Crownover, MICRO-BEAM® Sales Manager.
B Backed by a 24-hour, 7-days a week See us at the Texas Cable Show Booth No. 430.

technical and warranty service.”

*Continental US. Only. m LZZ””E] MMI e»DM“on of Avnet, In¢.

The MICRO-BEAM® standard equipment and P.O. Box 1416, Industrial Park Drive, Smithfield, N.C., 27577 (919) 934-9711
service package comes complete with everything Prices subject to change without notice.
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Do you have a —

passion for excellence? —
Are your technical personnel —the people who
have front-line customer contact —obsessive about =
customers? Do you encourage them to do whatever &=
it takes to provide extraordinary quality of service? (=
If so, CED wants to recognize your efforts and your .
employees. Each month, at least one technical o—
person in CATV will receive the CED “Passion for
Excellence” award. Here are the rules. o=

We want to recognize front-line customer contact (==
personnel. We want to know how they‘ve shown
unusually high quality of service to your cus-
tomers. We want a picture and some biographical
details. We want you to make the recommendation
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CED Passion for Excellence
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Denver, CO 80222
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Recognize them. Now.
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MTS STEREO

scanning rate of the video.

Outputs. Most stereo encoders today
include both a composite baseband and
a 4.5 MHz output signal to allow for
interfacing with many different models
of modulators. Some manufacturers
have also included a 41.25 MHz IF
output signal to provide even greater
flexibility for those cases where a 4.5
MHz interface isn’t available in the
modulator. The selection of which out-
put signal to use depends on various
factors, including whether or not the
channel will be scrambled (on the cable
system) and what model of modulator

the encoder will be interfaced to.

Other factors include downstream
signal processing applications such as
FM supertrunk or microwave trans-
mission. Generally, the manufacturer
should be consulted if you run into an
application that is not covered in the
encoder installation manual.

When considering a stereo upgrade,
one of the most common questions
asked concerns the compatibility of the
modulator with MTS encoded signals.
Since the MTS signal is much broader
in bandwidth than a standard audio
signal, there is concern as to the
pass-through capability of the modula-
tor. Interfacing to the modulator at 4.5
MHz or 41.25 MHz usually eliminates
this concern, but isn’t always possible.
If the composite baseband output has
to be used, the major modulator manu-
facturers have stereo compatible (wide-
band) audio modules available for field
upgrade.

Bringing it all together

A basic installation might entail
wiring the stereo inputs to the encoder,
connecting the 4.5 MHz encoder output
signal to the modulator and then
connecting the scrambler and the modu-
lator together (see Figure 2). Adding
commercial insertion raises a few more
issues to consider. Generally, the video
will be switched ahead of the encoder
and the commercial audio brought to

|

the “B” or auxiliary input on the
stereo encoder. The “on-air” output
would switch an A/B contact and, if
required, a stereo/mono contact on the
encoder for automatic switching con-
trol at the time of insertion.

Further, if the channel is time shared
between two program services (one
during the day and another at night,
for instance) with the alternate service
audio wired to the auxiliary input,

| than the insertion video and audio

switching will have to be done up-
stream of the encoder. Wiring dia-
grams for each of the above situations
can usually be acquired from the
encoder manufacturer upon request.

SAP audio

With the advent of bilingual broad-
casting by several programmers (nota-
bly HBO and Cinemax), additional
consideration will have to be given to

And Cable Exchange can help.

‘ remotes.

A Cable Exchange
a vast network

We've Prolonged The Careers
Of Many Of The Bigg
On Television.

You have a lot of money tied up in converters and remotes.
Estimates put the total industry investment at over $2 billion.
You want to get the best possible+eturn from your equipment.

est Names

We're four companies merged into one that offers you the
complete service you need to enhance the value of your converters
and remotes. We keep them in top shape, extending their useful life.
We offer low-cost replacements and refurbished units. And.we find
a market for your old equipment at replacement time.

Cable Business Assoclates repairs and refurbishs converters.
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the reception and retransmission of

BYPASS

AUDIO

SAP program audio. The SAP audio is
received via a QPSK digital audio
sub-carrier receiver which provides a

~

VIDEOCIPHER
DESCRAMBLER

VIDEO

E—

SATTELITE RECEIVER
C4R

baseband signal for the encoder SAP
input (see Figure 2). The major encoder
manufacturers offer a SAP option kit
for field upgrade if you are upgrading
existing units.

Upgrading to MTS stereo should not
be a painful task. Detailed wiring
diagrams, such as that shown in Figure
3, can be obtained from Jerrold and
some of the other encoder manufactur-
ers upon description of your require-
ments. Careful advance planning of the
interfaces required for each channel
being upgraded will make the task
easier to carry out.
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Figure 2

Testing

After completing the wiring connec-
tions to the encoder and the associated

FROM SATTELITE DISH

——

interface products, a functional test
should be carried out to assure that the
entire audio path is functioning prop-
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AUDID

erly. Test the encoder according to the

instructions provided by the manufac-
turer, using, as a minimum, the follow-
ing equipment:

® 3 low distortion audio oscillator,

® 25 MHz or better dual channel

VIDEO BB
N
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VIDED DUT
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oscilloscope,
® MTS compatible converter,

Terminete

AN

® good quality MTS decoder, and

® reasonable quality stereo head-
phones.

Be sure to test for video related buzz.
Note that video related buzz does not
indicate a defective stereo encoder (if
the encoder was designed correctly) nor
is it a function of MTS encoding. This
buzz is primarily due to either or both
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of the following conditions:
® overmodulation of the video sig-
nal, or

® improper balance of the video
chopper modulator.
Contact the manufacturer for assis-

tance if you are not sure how to adjust
the balance of the video chopper circuit.
Also, if the channel is being scrambled,
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check that the scrambler timing is set
correctly as this might also cause some
buzz.

If you are using a baseband or
volume control converter for your test-
ing, be sure to adjust the volume
control for optimum stereo pass through
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gain point (touch “F,” then “Mute”
keys on the Jerrold Impulse 7000 for
example) when required. ®

or separation (i.e. unity gain). The Ly
latest volume control converters have
a quick method for finding the unity N TEIE

Figure 3
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On December 28, 1988, our Anixter
wiring systems subsidiary hit the $1billion
annual sales mark for the first time

in its 31-year history. When lItel acquired
Anixter in December 1986, its sales were
$656 million.

Aol ot

Samuel Zell
Chairman

This milestone was achieved because of
a terrific partnership of Anixter suppliers
and employees who continue to prove
that serving customer needs is their
mission.

Congratulations and continued success,
and thank you Anixter customers!

Rod Dammeyer
President

ITEL

Two North Riverside Plaza, Suite 1950. Chicago, lllinois 60606 - (312) 902-1515 - FAX (312) 902-1573 - TELEX 9021573
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Allen-Bradiley introduces
broadband ISObridge

Allen-Bradley, a subsidiary of Rock-
well International, recently announced
it has developed the ISObridge for
interconnecting various Ethernet and
IEEE 802.3 subnetworks over a MAP/
IEEE 802.4 broadband network.

Key features include: the capability
to “learn” the location of devices on a
network or be forwarded to another
network; extension of the distance and
bandwidth usage found in an isolated
IEEE 802.3 network (distance and
bandwidth utilization is extended up
to 12 miles); and hardware and soft-
ware transparency. Because the ISObr-
idge operates at the data link layer, it
is both hardware and software trans-
parent, enabling users to interconnect
Ethernet networks from various ven-
dors.

The product provides up to three 10
megabits-per-second (Mbps) data chan-
nels in the three 12-MHz MAP/IEEE
802.4 channels on the broadband cable.
Because 802.3 and Ethernet subnet-
works can be interconnected to the
MAP broadband channel, the ISObr-
idge can interconnect multiple applica-
tions. For example, TOP stations on
an 802.3 subnetwork could communi-
cate with MAP nodes on the 802.4
broadband channel. For more informa-
tion, contact Allen-Bradley, (800) 223-
5354.

Zenith ships PC bus card

Zenith has announced it has begun
to ship its new PC bus adaptor card.
Called the Z-LAN 4000C, the card is
designed around the same architecture
as the company’s Z-LAN 500 broad-
band PC network, but it operates at a
speed of 4 Mbps.

The device features an on-board
co-processor which results in perform-
ance improvements. It conforms to the
OSI reference model and supports
NETBIOS, which also resides on the
card. This reduces the PC memory
requirements, enabling the card to
perform a remote program load for
diskless PCs.

The 4000C is being marketed di-
rectly to large end-users and through

VARSs, system integrators and OEMs. |

The list price of $895 includes software
and a frequency-agile modem. Delivery

takes 60 days. Call Zenith for more
information, (312) 391-8000.

Alantec of Fremont, Calif. recently
introduced a high-speed Multi LAN
switch (MLS), nicknamed a “backbone
in a box.” The MLS is capable of
interconnecting as many as 16 LANs
while providing filtering and network
management features.

The product is based on the com-
pany’s SmartBus architecture that en-
ables fast packet switching among

NaCom announced
another in a string of
successful major LAN
cabling installations.

LANSs in a single building or between
LANSs connected via fiber optic links
at distances up to 10 Km (6.2 miles).
The unit allows transfers between LAN
segments to travel at 160 Mbps.

The MLS, which operates on the
MAC layer, offers some features not
generally found on bridging products
operating on that layer. These include:
the ability to alter the routing among
LAN segments from a central manage-
ment station and to set access control
features that filter packets based on
protocol type, source or destination
address, packet length, broadcast identifi-
ers, or even TCP/IP connect requests
on a per segment basis. It also provides
the central management station with
real-time statistics and a complete
audit trail of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>