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Panasonic
Built.
From The
Inside Out.

Every time you install a Panasonic® CATV converter, you're
assured of uncompromised quality and performance.
Because Panasonic CATV converters are designed and
manufactured by its parent company, Matsushita Electric.
Which means each CATV converter is Panasonic built. From the
inside out.

Take the Panasonic TZ-PC140/170 Series. Employing the latest in

manufacturing technology, Panasonic converters are built to

/ exceptionally high quality standards. It's the quality your subscribers

have grown to expect from Panasonic. And that will help avoid
costly service calls.

3 L And to provide today’s subscribers with the sophistication

R~ they associate with all Panasonic video products, the

TZ-PC140/170 Series provides features like BTSC stereo

q compatibility, skip-scan tuning and remote volume
control (170 Series), to name a few.

Panasonic CATV converters. Built for you and your
\ subscribers the way all converters should be.
\ From the inside out.

»  Panasonic
’ \ Video Communications

% g N For more information call:
Northeast 609-589-3063 Midwest 513-530-9216
Southeast 404-925-6845 West 415-947-0147
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DROP IN,
ANYTIME, ANYWHERE, ANYWAY

You are now invited to call on Trilogy Get Trilogy technology and quality
for all your drop cable needs. inside and out.

Start outside with MC? trunk and feeder. And picture the savings of one-stop
Move indoors with Trilogy foam drop. shopping in new installations.

TEC* M—‘* 552
N\, o
COMMUNICATIONS INC.

Call or wnte for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208

800-874-5649 ¢ 601-932-4461 @ 201-469-8700
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Dealing with outages quickly, efficiently 24
Because reliability and picture quality are dominant in subscriber’s

minds lately, cable operators are looking to provide quicker and

better performance in regard to outages. Here’s a look at a few

tried and proven methods in improving customer relations.

The tide rolls into Orlando
The largest ever Cable-Tec Expo and Engineering Conference

I} CLI COMPLIANCE

About the Cover:

Outage reporting and response time
is increasingly important in the cable
environment. How to improve this
aspect of customer service is the topic
of the feature story on page 24. Photo
by Ken Paul, Sunlit Ltd.

provided some new thoughts about cable’s future and
emerging technologies. .

A new fiber based architecture 44

In this paper, George Hart and Nick Hamilton-Piercy of

Rogers Engineering describe the Rogers Cablesystem
method of upgrading using fiber optics.

Battery standards for a CATV environment 60
Larry Lindner, Bob Bridge and Charles Marks examine
the nature of the CATV standby power battery and the
necessary requirements for available classes of battery
service.

Receiver requirements in CLI computations 70 L must be met.

One year and counting
until CLI requirements
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In the first of 12 articles relating to CLI compliance, Ted Dudziak
with Wavetek RF Products discusses necessary receiver
requirements for making cable leakage measurements.

Technology rapidly gaining ground 76
Fiber optics, expanded bandwidth amplifiers and off-premise

addressable systems dominated this year’s NCTA show in Dallas.

A review of the companies and their products is the focus here.
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Six VideoCiphers
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in only 15 inches
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incent Van Gogh
Turned The World On Its Ear With Color..

Jerrold Cableoptics™ Proves History Repeats Itself!

During his lifetime, Vincent Van Gogh's quest to duplicate
nature's emotional intensity and striking beauty through the bold and
intense use of color was dismissed as madness by all but a few.

Fortunately for the world, there were those - other artists like
Gauguin and Van Gogh's brother, Theo — who recognized that Van Gogh's
works brought a new way of looking at the world, to the world.

Van Gogh's secret was deceptively simple. Use the paint right
from the tube. Don't muddy or dilute the color. Lavish the canvas with
color the way Mother Nature lavishes color on a sunflower. In sum.. live,
paint and create from the heart.

Today, there are artists who work on a technological canvas. One
with its own tubes of color built right in. But for the "Van Goghs" of
television, Mother Nature's true beauty is often muddied by the limitations
of the system used to bring artist and audience together.

At Jerrold, we are working on ways to squeeze more paint from
the "tube". Just as cable television offers improvements over broadcast
signals, Jerrold's Cableoptics™ will supplement and enhance coaxial cable
technology.

Jerrold has always faced those who questioned our vision. They
couldn't see the need in 1948, when we created the first TV signal booster.
They couldn't see the value in MATV in 1950, even though it is
commonplace today. And for the longest time, there were those who
dismissed the innovations that eventually helped paint the vision of a
whole new industry, cable television.

Today, Jerrold continues to look to the future, when our
Cableoptics™ will lavish your television with color the way Mother Nature
lavishes color on a sunflower.

TBLEOTTIOD

JERROLD
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Pulling the reins on technology’s advance

With all of the confusion surrounding advanced television—it’s costs, the
testing hurdles that have to be cleared and the eventual format it may take, the
last thing this industry needs now is a separate voice urging restraint and a
completely different course of action.

We all know the Japanese have been working on advanced TV for years and
their track record for bringing products to market in a timely manner is
unparalleled. The ability of Sony, JVC and others to market state-of-the-art,
whiz-bang consumer electronics to the American public is an example of
marketing prowess unequaled elsewhere.

If American companies and CATV
operators don’t compete with—or even
defeat—these interests, a high price
will have to be paid. Once high-
resolution, wide aspect ratio pictures
are available, either on videotape, discs
or other media, Americans are going
to buy them if for no other reason than
to say they were the first to have it. So
it’s important for competitive reasons
that cable is able to offer similar, or
better, pictures.

But that isn’t how Tele-communica-
tions Inc. sees it. The largest cable
operator in the land has instead em-
braced the idea of offering improved
NTSC pictures and asking its subscrib-
ers to wait until 2000 or so when
“processed digital” television is devel-
oped.

The idea, on paper, is a good one—
but appears flawed when examined
realistically. By utilizing comparatively
low-cost Faroudja (and perhaps other)
technologies that essentially double the number of lines and eliminate a host
of NTSC artifacts, the cable industry could offer significantly better pictures
without forcing television manufacturers to re-tool, asking consumers to spend
thousands on new equipment or changing video transmission standards.

The danger is in asking technology to pause because it makes sense on Wall
Street. Americans are in love with technology and may very well decide that a
picture tube with a 16-by-9 aspect ratio is what they want. Should the cable
industry sit idly by and watch its competition make even deeper inroads in the
living rooms of America? The industry has come much too far to succumb to
erosion of penetration so soon after clearing the 50 percent benchmark.

It’s even more dangerous to put all your eggs in one, unproven basket.
Processed digital television, how ever it is defined, cannot be done—today. And
while it can be embarassing to say something won’t work and never will
(remember all the experts who said AM on fiber couldn’t be done?), there is
some question that full-motion video could ever be compressed enough to fit in
a 6-MHz channel.

Just because it makes good business sense to stay with NTSC for now doesn’t
mean consumers will buy off on the idea. It may take years for HDTV to gain a
toehold in the market (and if so, we’ll all be watching NTSC receivers for at
least the next decade), but simply ignoring HDTV and hoping it will go away
isn’t realistic. If TCI is convinced it’s right, it should proceed with its plan and
see if it comes out the “winner.”
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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.

Allin 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 (20€) 932-8428 or toll free
1-800-327-6690.

KEEPING UP WITH
THE DEMANDS
OF CABLE SUBSCRIBERS

MAKES A LO™

Reader Service Number 5

OF CENTS.
\




Catel, telco team in fiber project

Fiber-to-the-home trials aren’t new, but when a CATV
vendor gets involved, the industry needs to take notice. Catel
Telecommunications and Reliance Comm/Tec Corpora-
tion have announced a working partnership whereby a
family of fiber-to-the-home (FTTH) products will be devel-
oped.

Two field tests involving about 100 to 150 homes each and
lasting six months to a year will be announced soon,
according to Richard Green, vice president of marketing for
Catel.

Those tests will involve the placement of video, POTS
(plain old telephone service) and data on fiber cable and
delivering those signals to tap locations that serve four
homes. At the tap, video will be converted to RF on coaxial
cable while POTS and data would be sent over twisted pair.
Each home would have two telephone lines available.

According to Green, the likely scenario is that FM video
signals will emanate from a cable system’s headend and be
transported over fiber to the telephone company’s central
office. From there, video will be converted to AM and sent
over fiber to controlled environment vaults (CEVs) and then
repeated to the tap location (See Figure 1).

In related news, Catel is preparing to deliver its Transhub
III units to Jones Intercable for the MSO’s fiber optic build
in Broward County. However, Catel has abandoned its plans
to use Fabry-Perot lasers, opting instead to go with
distributed feedback types, which most other AM fiber
systems also rely on for better performance specs. Jones’ specs
for the TransHub III were 50 dB signal-to-noise (with 11 dB
of attenuation).

Production of the TransHub III units has “progressed
well,” said Dr. James Hood, president of Catel. The units now
meet Jones’ specs “with a reasonable amount of margin” and
are truly produceable in volume, he said.

Catel also made an engineering compromise in its
TransHub I FM-to-AM unit by isolating the FM demodu-
lation and AM modulation functions on different plug-in
cards. According to Hood, the technology could be made to
work, but the cards weren’t able to be manufactured
cost-effectively. So, instead of being able to house eight
channels in a single shelf, there will be room for only four
channels.

And finally, some new products on the horizon for Catel.
A new version of Catel’s scrambling unit, which will work
in sync suppression systems, is presently in the breadboard
stage undergoing testing. The company is anticipating

introduction of that product by the Western Show in ChOOSing the right Cable and S

Anaheim this year. Also, a new AM system was scheduled

to be offered during the SCTE Show in Orlando last month. Whjte d&ision. Call MIDWES

The high-performance system will deliver 54 channels over
three fibers and offer 52 dB S/N with 7.5 dB path loss. “This
system is designed for operators who want to limit amp . . ..
cascades but can’t get them down to four, five or even eight Need it now? Then qall Midwest CATV. Full line inventory
(amps),” said Hood. backed by great service.

Strand ¢foreign and domestic), trunk, feeder and drop. From a
variety of manufacturers, in a variety of sizes.

Faroudja tests gain

Corporate Office Central Regi Ea
support of b’casters Charleston, WV Lafayette, IN 800 382.7526 Clarksburg, WV

304 343-8874 Outside IN 800 428-7596 Outside WV

Yves Faroudja’s SuperNTSC enhanced definition televi-
sion system has gained the attention of four major broadcast-
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trand supplier isn’t always a black and MIDWEST
T CATYV first and see why. CATV

A division of Midwest Corporation

Ready to ship from any of our nationwide warchouses. More than supplies. Solutions.

Call the Midwest CATV office nearest you. Just tell “em a little bird told you where to
find the best service. Reader Service Number 6
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304 624-5459 Pottstown, PA 215 970-0200 Ocala, FL 800 433-4720 Dallas, TX 214 271-8811 Denver, CO 800 232-9378
800 532-2288 Outside PA 800 458-4524 Qutside FL 800 433-3765 Qutside TX 800 421-4334 Phoenix, AZ 800 782-4566



Fiber to the pedestal with video overlay
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ers, Tele-communications Inc. and other
cable system operators around the
country who plan to field test the
system over the next two years.

NBC, Tribune Broadcasting, Westing-
house and Capital Cities/ABC plan to
perform 10 or 12 tests; the first of which
may be in Pittsburgh, where Group W
owns a television station and TCI is
heavily concentrated. Regularly sched-
uled programming of perhaps a few
hours per week are envisioned. That
programming would be shipped over
cable to special receivers located in
public gathering locations like shop-
ping malls.

Cooperation needed

Now that TCI has gained support
from the broadcasters, it is looking for
cooperation from other MSOs. Accord-
ing to John Sie, TCI's senior vice
president, those fellow cable operators
should be on board soon.

The tests are part of TCI's overall
strategy to implement improved NTSC,
stall the establishment of non-NTSC
compatible advanced television sys-
tems and instead develop a digital
6-MHz system by the year 2000.
Faroudja’s system, which consists of

Combined Service—Telco and CATV operator "fiber to the tap.”

pre-transmission comb filtering and
line doubling techniques, will require
new television receivers for consumers
to see all the improvements. However,
those receivers would be priced signifi-
cantly less than HDTV receivers.

The panel announcement concerning
the field tests was actually held 12
miles away from the Dallas convention
center at Heritage’s headend, where
Sie, Faroudja, and the broadcasting
representatives were tied in via fiber
optic link. During the announcement,
Faroudja demonstrated his system on
a large screen.

ALS wins contract for
Toronto upgrade

American Lightwave Systems has
been chosen by Rogers Cablesystems
of Canada to supply approximately $5
million of fiber optic electronics, status
monitoring and control software for
Roger’s massive upgrade of the Toronto
system. Adcom, ALS’ Canadian dis-
tributor, will provide system integra-
tion of hardware, including optics and
switching systems and additional con-
trol software.

Under the contract agreement, ALS
FM gear will be used to feed six
primary hubs, while AM gear will be
used to transport signals from the
primary hubs to 51 secondary hub
sites. Amplifier cascades will be lim-
ited to no more than 10 when the
upgrade is finished in 1993. The Rogers
architecture is fully redundant and
automatic hot standby switching will
occur in case of outages (for a detailed
description of the Rogers architecture,
see the feature elsewhere in this issue).

High signal quality is a feature of
the Rogers architecture. According to
John Holobinko, vice president of mar-
keting and sales at ALS, delivered
signal quality to primary hubs will
exceed 60 dB signal-to-noise and the
reverse path will meet RS-250B short-
haul specs (67 dB) from every location
to monitor signal performance at every
point in the system.

Also, ALS is quoting new perform-
ance specifications for its LiteAMp
1300 system, an AM fiber product.
With a 9 dB loss budget, users could
expect to transport 42 channels of video
and see 52 dB C/N, -62 composite
second order, -65 composite triple beat
and -62 dB cross mod. ®

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

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

It ought to have advanced

<
' Standard

7. Communications
SATCOM Division

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

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

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

Now in stereo.

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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Lemuel Tarshis

Making change
happen

After 13 years with one company,
most people can give you a long list of
experiences gained while there. But
Lemuel Tarshis, vice president and
general manager for Jerrold Distribu-
tion Systems division, sums his lengthy
stay with General Electric quite sim-
ply. “One of the most important things
I gained was management capabili-
ties,” says Tarshis. “The knowledge
that I wanted to be a manager, and
two, the ability to practice that art.”

After getting his Ph.D. from Stan-
ford University, Tarshis went to work
for GE in corporate research and devel-
opment (R&D). The organizations Tar-
shis managed were involved in every-
thing from superconductivity to con-
sumer products like housewares and
major appliances. Approximately seven
years later, Tarshis went to the lamp
division where he had both advanced
engineering and project management
responsibilities.

“The ability to take a product
concept or product from concept into
manufacturing,” was another skill Tar-
shis felt he acquired while at GE. This
ability demonstrated itself in some of
the very successful products that were
introduced such as the Polaroid SX
camera and the flip flash that went
into all of Kodaks non-electronic flash
cameras. From here, Tarshis went to
housewares and helped develop, patent
and put into manufacture the first

low-cost smoke alarm. In the mid ’70s,
Tarshis introduced electronic controls
for appliances. “I had the good fortune
to work with major appliance people
in developing electronics,” says Tar-
shis.

‘Watching’ and learning

In 1980, Tarshis had the opportunity
to get out of technical management and
into general management with Timex
Corp. “This was an opportunity to
manage not only engineering but manu-
facturing and marketing and more
general management,” says Tarshis.
“So I looked at that as a real chal-
lenge. That’s where I wet my teeth on
manufacturing management.” One con-
tribution Tarshis claims a good deal of
responsibility for is technologically tak-
ing Timex from the mechanical watch
days into the electronics world. “That
was a big step for Timex because they
had such an ingrained mechanical
watch technology. Everything had to
change, even the marketing.”

This change contributed another as-
pect to Tarshis’ portfolio—marketing.
According to Tarshis, to understand
what the customer wants and provide
a technological product, “you have to
provide a product that the customer
wants to buy.” Armed with this thought,
Tarshis moved into the cable world in
1984 as vice president and general
manager of the Communications Sys-
tems division of Times Fiber Communi-
cations.

At Times Fiber, Tarshis’ primary
responsibility was to grow a newly
created division for a cable distribution
product called Mini Hub. Seeing it as
an opportunity to get back into higher
technology, things were going well
until there was a leveraged buyout at
Times Fiber. Because General Instru-
ment had contacted Tarshis several
weeks earlier, Tarshis saw the buyout
as an opportune time to recontact
General Instrument.

Sitting the bench

When General Instrument originally
contacted Tarshis, it was with one of
several general management positions
in mind. When none of the positions
worked out for various reasons, Tarshis
was offered the position of corporate
vice president of technology and plan-
ning. The way Tarshis describes the
new position with General Instrument
was “a bench position” until an appro-

priate general managers job opened.
The first one that was appropriate was
the Jerrold distribution division.

“That gave me the opportunity to
get back to a business I really had
grown to love,” he says. Tarshis sees
the current status of the distribution
business as having gone from some-
what of a “commodity orientation
maybe 18 months ago to a very dy-
namic, growth oriented segment of the
CATV market.” Tarshis not only sees
Jerrold as a phenomenal organization,
he sees his position as “having all the
elements of what I like to do,” says
Tarshis. “That is running a somewhat
mature, strong business and at the
same time being able to grow it.”

According to Tarshis, that growth
can be seen in the form of fiber optics
and the potential of increased band-
width. The driving forces behind this
expanded bandwidth are threefold says
Tarshis: high definition television, fi-
ber optics and the threat of a telco
incursion into cable.

The promise of more

To Tarshis, one of the larger pushes
behind expanded bandwidth is the
telco promise of more bandwidth for
voice, data and video on the same fiber.
Because the amount of information
that’s involved in voice is so small that
you don’t need fiber for voice, Tarshis
wonders “how high is really high with
regard to bandwidth? If we had the
capability to expand bandwidth out to
750 MHz or 1 GHz at maximum, not
put it in, but have the capability to do
it” says Tarshis, “that’s all the cable
industry really needs.”

Regardless of the telco threat, Tar-
shis is moving in the direction of
continually pushing to help evolve
fiber into cable television. To him, the
operative word is ‘evolve.” “I want to
put fiber out where it belongs,” says
Tarshis. “Where the cable operators
are understanding it really belongs, in
a reliable way.”

In the meantime, Tarshis is at home
managing in a high technology envi-
ronment. According to Tarshis, the
most fasinating thing about his posi-
tion is “watching change and making
change happen—it’s the growth, the
aspect of newness, the aspect of change.
And then I love watching people re-
spond to it,” says Tarshis. “It becomes
a very refreshing, inspiring world to
be in when those things happen.” ®

—Kathy Berlin
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Perhaps our most
important contribution
to CATV powering
1S restoring meaning to
the word reliability.

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

very significant contributions to the CATV notoriously unreliable. They gave the entire
industry. We’ve developed the most efficient  industry a black eye.

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

we’re continuing to
grow at an increasing
pace while others have
faded or disappeared
shows that our con-
cern for quality is
right. And when our
customers tell us
we’ve restored con-

But what makes us __ E,
proudest is to hear fidence in standby
people in the industry o power systems, that’s
say we’ve brought the payoff.

respectability to the s:andby power business. Alpha Technologies. We’re here to back

Standby power systerns were introduced you up.
to make CATYV signal delivery more reliable.

standby pewer innova-
tion has ceme from
Alpha, including com-
plete status monitor-
ing, automatic perfor-
mance monitoring,
uninterrupted power
output, and more.

TRl

ALPHA TECHNOLOGIES

3767 Alpha Way. Bellingham WA 96226-8302
TELZPHONE. 206-647-236 FAX 206671-4936
5700 Staley St.. Burnaby. B V5J SE5
ELZPHONE 604 430-1476 FAX 6C4-430-8908
Reader Service Numrber 8




$0 many questions
so few answers

About a year ago I moved into a new
home. Although the home was in the
same neighborhood I've lived in for the
last twelve years, I still had many new
things to learn and do in this area, and
as a long time homeowner I knew how
to go about it. Not too long ago a
co-worker moved into their first home
(a house as opposed to an apartment)
and after several weeks they confided
in me that they didn’t know what they
would have done if they had not
stumbled upon a neighborhood hard-
ware store. In fact, they were rather
amazed at how often they had been
there since they moved into their new
house—roughly once a week.

I laughed and pointed out that any
homeowner would have been pleased
to tell them that the local hardware
store would be their stop on virtually
every Saturday and Sunday for as long
as they lived there. It seems that
modern home ownership can’t get by
without a hardware store, which brings
me to the point of my story.

Depending on employees

I decided to build a woodworking
workshop in my new house and found
myself seeking a hardware store that
specialized in lumber and woodwork-
ing equipment. While discussing the

By Wendell Bailey, Vice President
Science and Technology, NCTA

work benches, shelves and storage
devices that I wanted to construct with
one of the employees at a specialty
hardware store, I slowly came to realize
how much I counted on the level of
service and expertise that this em-
ployee brought to the job.

Later, when I had time to reflect, I
thought about how it used to be in the
hardware store business, when every
employee knew about each tool and
device in the store. Oh, sure, one might
be more knowledgeable on woodwork-
ing tools while another was an expert
on lumber but all were extremely
knowledgeable and helpful about their
business.

An interesting sidelight here is that
the modern chain hardware stores (the
Washington, DC area has several)
aren’t bad in this regard either. Al-
though they seem to have a lot more
people who are clerks instead of experts
in hardware, they still have one or two
of the old style hardware store experts
working. And if you seek them out you
get that warm, fuzzy feeling that you're
being dealt with the way that you
remember from years ago.

But to stumble upon one of the
old-fashioned type hardware stores as
I recently did and feel what it’s like to
have an expert go over all of the options
(regardless of whether it meant a sale
for their company) and give you honest,
straightforward information was won-
derful. This same person will usually
suggest ways to make the project you
are embarking upon easier to complete,
more economical and more useful.

Quality of service important

Since we talk quite a bit about
service to customers and since I've
spent a lot of time pointing out places
that don’t provide decent service, I
thought I would mention places that
do provide the type of service that I
believe is important to the future of
this industry. Of all of the different
businesses that have occasion to go into
their customers homes, not many pro-
vide an employee for customer contact
who knows more than a relatively
singular thing, such as repair of the
refrigerator, overhauling the furnace,
etc. In our business, there are so many
things that our customers want to
know. There are so many things they
want from us.

Take the issue of how youlll install
the actual wires. Will they be visible
or will they be hidden? How many

outlets can I have? Do I hook my stereo
FM receiver up as well? Did I pay for a
cable-ready TV set for nothing? Who
do I call when the service doesn’t work?
When can I call? How late are you
open? Can I get an installation on
Saturday? What kind of programs can
I find on this cable system?

Oh, the naivete of the new sub-
scriber! To think that one lone CSR
would know the answers to all these
questions. In all likelihood the person
in the customer’s home can answer a
good many of them. They’ll confidently
reel off answers to such questions as,
“where do I call if I have trouble?” and
“what hours are you open?’ They also
confidently but, with some embarass-
ment, give the answer that, in all
likelihood you can’t get an installation
on Saturday, nor can you report trouble
very easily. But as they get in their
truck to drive away, they’ll probably
rationalize that it is, of course, com-
pany policy and since it’s not under
their control, they don’t need to worry
about it.

Please, do worry

I'd like to urge that everyone who
has contact with a customer worry
about those issues. If your company has
a forum that allows you to state your
opinion, everyone who goes into a
customer’s home should be willing to
stand up and tell management what
they think customers need and the
kind of information they, themselves,
need to provide answers.

Improving customer service in cable
television requires a serious commit-
ment from the top of the company, but
it also requires a serious commitment
from the service personnel in the
company. These people are the ones
who must find out what customers need
and bring those impressions and com-
ments to management. If enough in-
stallers, technicians or CSRs say that
customers want the ability to call as
late as six or seven o’clock at night and
get a trouble dispatch, that will im-
press management. I've seen it happen.
I hope to see it happen more and more
in the future because I like my job in
cable television.

If we don’t take this challenge and
work from the top with our service
personnel, who have the customer con-
tact, someone else will have this job.
I'll be working away in my wood shop
in the basement, not because I love it
but because I have time on my hands. ®
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System G/T

The G/T of an earthstation is often
used as a figure-of-merit for the per-
formance of the receiving system. It is
one measure of the earthstation’s abil-
ity to detect very weak signals from the
satellite in the presence of noise and it
has a direct relationship, dB for dB, to
the C/N of the received signal. The
higher the system G/T, the higher will
be the received C/N. In this column,
we will investigate the various compo-
nents of the satellite downlink, as well
as some of the extraterrestrial sources
of noise, that may contribute to the
system’s G/T.

What is G/T?

G/T, usually expressed in dB/K (dB
per Kelvin), is the ratio of the receive
system gain at some reference point in
the system to the receive system noise
temperature referred to that same
reference point. In a typical system
referenced at the LNB input, the “G”
refers to the antenna gain, and the “T”
refers primarily to the sum of the
antenna noise temperature and the
LNB noise temperature.

However, an in-depth calculation of
G/T takes into account the noise prop-
erties of the downlink, and includes the
contribution of the many earthstation
components that might provide any
gain, loss or noise to the received
signal. It also includes any antenna

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

noise contribution that may be caused
by extraterrestrial (cosmic) or terres-
trial sources of noise. Such noise contri-
bution can be attributed to the recep-
tion of either broadband thermal noise,
caused by the random motion of charge
carriers in any medium, or perhaps to
some other non-thermal galactic radio
phenomenon, where some of the noise
happens to span the microwave fre-
quency region in which we are inter-
ested.

Noise sources

Distant galaxies, other planets, the
moon, the sun, exploding stars and
other extraterrestrial bodies or phe-
nomena are all sources of noise to
which the antenna system is suscepti-
ble. The sun is, of course, one of the
most bothersome sources of extrater-
restrial noise for an earthstation. Any-
one who has ever witnessed a sun
“outage” on their cable system will
attest to that fact. In addition, depend-
ing upon the look-angle of the antenna,
another source of noise might be from
the surface of the Earth itself—both
the land and the sea are potential
contributors.

The contribution from the Earth will
be greatest at low look angles from the
antenna. This is due to, and is a
function of, the nature of the dish
antenna’s directivity pattern and side-
lobe structure. At low look-angles, the
antenna’s main lobe, as well as its
side-lobes may be subject to illumina-
tion by the Earth’s thermal noise. At
higher look angles, the antenna cannot
“see” the Earth as easily and it
therefore contributes much less to the
system’s G/T.

In addition to the external noise
sources that will inevitably be passed
on by the antenna, there are several
noise sources internal to the receive
system that can contribute negatively
to the overall system G/T. The most
notable, and typically one of the largest
contributors of noise, is the noise
temperature of the low noise amplifier
(LNA) or low noise block converter
(LNB). This is somewhat ironic since
it is the exceptionally low-noise proper-
ties of the LNB, when compared to
other amplifiers, that allows the earth-
station to perform at all. Nevertheless,
its contribution is still significant.

But the LNB certainly isn’t the only
contributor. In fact, every component,
active or passive, between (and includ-
ing) the LNB feed and the satellite

receiver will impact the receive sys-
tem’s noise temperature, and hence
G/T, to some degree (pardon the pun).
The only question is, “How much?”

Passive contributors

Passive devices such as OMTs,
waveguides, coaxial cable and splitters
all exhibit some amount of dissipative
(resistive) loss and therefore contribute
a small amount of thermal noise to the
overall system noise and hence degrade
G/T. The noise figure of the satellite
receiver is also a potential negative
contributor to G/T. The higher the
receiver’s noise figure, the worse will
be the total system’s G/T.

The amount of degradation to G/T
contributed by the components follow-
ing the LNB is primarily dependent
upon the gain of the LNB. The higher
the gain of the LNB, the less impact
other components further back in the
receive system will have on overall GIT.
With LNB gains of 50 dB or greater, for
example, system losses and noise con-
tributions following the LNB are often
considered to be negligible. This is why
LNB gains of 50 dB or so are typical.

Improving system G/T

There are a multitude of ways to
improve a system’s G/T, including:
increasing the gain of the antenna or
LNB, decreasing the losses associated
with waveguides, feeds, ortho-mode
transducers (OMTs), coax or splitters,
or decreasing the noise temperature of
the LNB, for example. Several of these
choices are impractical because of sys-
tem constraints. But often it’s an
obvious cost/benefit tradeoff. It’s usu-
ally a much easier and less costly
improvement to G/T, for example, to
replace an old 120-degree LNB having
a gain of 45 dB, with a 70 degree/50
dB unit, rather than installing a new
and larger antenna. Such a change
could improve the G/T and C/N per-
formance of your system (and S/N too,
if above threshold) by a significant
amount, depending upon the amount
of noise contribution by other sources. ®
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“Musin’t canry” rules

In the waning days of Chairman
Dennis Patrick’s tenure, the FCC con-
tinues to pursue its marketplace phi-
losophy in ways that erect barriers to
the carriage of broadcast signals by
cable systems. Three separate decisions
in the last couple of months seem
intended to negate the longstanding
efforts by the FCC and Congress to
preserve and balance the unique con-
tributions of broadcasting and cable in
a national communications framework.

First, the Commission refused to
reconsider its decision reimposing syn-
dicated exclusivity rules on cable op-
erators. Those rules will require cable
systems that carry distant broadcast
stations to delete any programs carried
by those stations for which a local
broadcaster has acquired exclusive ter-
ritoial rights. The FCC’s rationale is
that program producers and broadcast
stations should have the right to con-
tract for territorial exclusivity, and
that such exclusivity can often enhance
competition among broadcasters and
among programmers.

That rationale is a valid one; the
cable industry itself has maintained
that exclusivity agreements between
cable operators and programmers gen-
erally promote competition and pro-
gram development. Nevertheless, the
inevitable (and seemingly intended)
result of the syndicated exclusivity
rules adopted by the FCC will be to

By Michael Schooler, Deputy General
Counsel, NCTA

discourage cable operators from carry-
ing distant broadcast stations.

In theory, some programming on a
distant broadcast station will be de-
leted because of the local broadcaster’s
exclusive rights; some programming
will be carried despite the local broad-
caster’s exclusive rights because the
broadcaster will contract with the cable
operator to allow carriage, and some
programming, like news and public
affairs programming, will be carried
because no local broadcaster will have
any right to such programming.

Cost prohibitive implementation

The technology for making such
deletions and inserting alternative pro-
gramming is costly, and finding such
alternative programming may be diffi-
cult and expensive. Most significantly,
cable subscribers are sure to be an-
noyed and confused when programs on
distant signals that appear in the
television listings don’t show up at the
appropriate time.

It’s not just distant signals that seem
to be the targets of the FCC’s policy
objectives. In May, the FCC voted to
recommend that Congress repeal ca-
ble’s compulsory license for the re-
transmission not only of distant signals
but of local broadcast stations as well.

Under this license, cable operators
are entitled to carry broadcast signals
without obtaining permission from the
copyright owner of each program on
each station, provided that they meet
certain terms and conditions, including
the payment of a fee to the Copyright
Office.

By eliminating transaction costs and
preventing individual copyright own-
ers from refusing to grant retransmis-
sion rights altogether (except where
syndicated exclusivity rules apply),
Congress sought to encourage cable
systems to continue to provide broad-
cast stations along with the satellite
services that were increasingly avail-
able.

The compulsory license has always
stuck in the craw of those who believe
that an unfettered marketplace unfail-
ingly produces the most efficient re-
sults and best serves the public inter-
est. For free marketeers, the benefits
of eliminating exhorbitant transaction
costs and of preventing sudden disrup-
tions in established viewing patterns
are outweighed by the marketplace
distortions that could result from set-
ting the fees too high or too low.

It’s for this reason, rather than
because of any inquiry into whether or
not consumers would actually prefer
the continued carriage of local and
distant broadcast stations on cable,
that the FCC voted to recommend
elimination of the compulsory license—
a step that would, like the syndicated
exclusivity rules, simply discourage
such continued carriage of broadcast
stations.

The final straw

Finally, the FCC took a third step
that reflects its hostility towards en-
couraging cable carriage of broadcast
signals with “must carry” rules. The
FCC preferred to rely not on must carry
rules but on the use by cable subscrib-
ers of A/B switches for the over-the-air
reception of broadcast signals.

Under the FCC’s approach, the com-
promise must carry rules (between
broadcasters and cable operators) were
to be in effect for only five years. Cable
operators would, however, be required
to make A/B switches available for sale
during those five years and to provide
periodic statements to all subscribers
informing them of the availability of
such switches and of the fact that
certain broadcast stations might not
be available on the cable system.

When the court again struck down
the rules in 1987 as still too restrictive
under the First Amendment, it indi-
cated that it was ruling only on the
carriage requirements and not on the
A/B switch and educational require-
ments. The FCC, however, stayed the
effectiveness of those latter require-
ments, which neither broadcasters nor
cable operators liked.

Meanwhile, the cable industry has
again expressed a willingness to com-
promise with broadcasters on a reason-
able must carry requirement, which
they would propose to Congress. In
May, however, the FCC suddenly lifted
its stay, and the A/B switch and
educational requirements are now to
take effect on November 1.

The decision can only serve as a
gratuitous reminder to Congress and
the courts that the FCC believes that
A/B switches are an effective alterna-
tive to must carry rules. And it is a
further reminder, along with the syndex
and compulsory license decisions, that
the FCC wants no rules that will in any
way encourage the carriage of broad-
cast stations on cable systems beyond
what the marketplace demands. =
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arrive in town, hang their shingle

out and half the people in town
would sign up. But things change.
Cable’s still in town, and the shingles
have turned to neon, but the 50 percent
who didn’t sign up aren’t jumping to
cable based on promises of more chan-
nels. In today’s industry, the other half
is not only demanding quality pro-
gramming but outstanding pictures on
a reliable basis.

This facet of customer service has
become such an issue that it could be
called the achilles heel of CATV.
Subscribers have not begun to rally
and call their senators and congress-
men because of repeats on premium
channels, yet. Instead, issues such as
poor picture quality, questionable reli-
ability and rate increases have caused
considerable stir in public arenas, which
inevitably could lead to a political call
to action.

Fortunately for cable’s sake, many
are becoming much more sensitive to
customer service. More and more atten-
tion is being focused on improved
service, and much of the excitement
surrounding fiber optic technology is
because of the increased reliability it
promises. But while the talk is on
improvement, action has only recently
started.

The approach a cable system takes
to reduce outages and response time is
a matter of system policy or preference.
Each system, hopefully, is focusing on
better service in one way or another.
For those who are still struggling to
find ‘the best method, there are ways
to improve. Following are examples of
several systems with unique, and suc-
cessful, methods for improving cus-
tomer relations. And for those who
want a more automated approach,
there are computer methods to help
with outage reporting and tracking.

Used to be, the cable folks would

Finding the problem

Keith Burkley, vice president of
engineering for ATC’s Public Cable in
Portland, Maine, considers their aver-
age 500 service calls a week as low
compared to the same number of calls
three years ago when the system had

16,000 less subscribers. More impres-
sive is the 1.8 hour average response
time to a system outage as compared
to two plus hours in 1986.

“Quite frankly,” says Burkley, “one
of the first things we did (to improve
response time) was to track and iden-
tify our problems.” Another approach,
and one unique to their equipment
(RCA 150 and 151 series) is what is
called a slug-to-trunk. This is basically
redesigning how the AC flow is han-
dled within the system.

Other areas that improved response
time were training, and an intensive
maintenance program that focused on
checking a technician’s case to ensure
that any component that could possibly
fail in the system had a backup and
was functional. “I guess it was more
procedural than technical,” says
Burkley, “ but it was a big ticket item
in terms of bringing down response
time.”

Tony Werner, vice president of engi-
neering for Rogers Cablesystems in
Eastern Canada, does a tremendous
amount outage calculations and track-
ing for his 935,000 subscribers. In the
Minnesota division, where Werner re-
cently transfered from, the average
response time for an outage—from the
time the signal went out until it was
restored—was 23 minutes, and 28 min-
utes repair time.

One method
used by the Rogers
systems to provide
such a remarkable
response time is to
have all the techs
working in zones.
Each tech is also
required to live in
the franchise area
which reduces re-
sponse time after
hours. Rogers also
uses status moni-
toring quite ex-
tensively. Once a
battery goes into
battery backup, a
digital timer is set
for one hour. If the
battery doesn’t re-

Outage reporting:
How 10 react faster

tech is dispatched with a generator.
“In that situation,” explained Werner,
“you -end up eliminating the outage
in its entirety.”

Because power failures account for
52 percent of the Roger’s systems major
outages (Burkley’s system also reports
37 percent of their failures stem from
power related incidents), status moni-
toring is also effective in alerting the
system of an outage six to seven
minutes before the first call comes in.
“The other thing in maintaining quick
repair time,” says Werner, “is making
sure you weigh the number of techs by
the geographical area that you're cov-
ering and by your reliability statistics.

“The final point I want to make
that helped reduce the number of
outages significantly is running fail
safe switching,” says Werner. In the
event that an amp loses power, it goes
into a passive mode and anyone fed off
that amp would not have good quality
pictures, but typically the picture is
restored. Going even further, in the
Ontario system, Rogers personnel limit
the number of amplifiers in a cascade
to no more than two for each power

supply.

Subs want more

Although all this accounts for a very

set in one hour, a SecaGraphics on-line OVL shows realtime plant
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reliable system for Rogers, it has an
interesting side effect. Every year,
Rogers conducts subscriber surveys to
determine the level of customer satis-
faction. The surveys showed that as the
systems improved and provided more
reliable, higher quality service to their
customers, so did the customers expec-
tations of system performance. “You
could see the customer expectation
advancing at a similar pace and in
some areas even faster than the reli-
ability of the system,” reported Werner.

Though this may seem a frightening
prospect, Bob Luff, vice president of
science and engineering for Jones In-
tercable, sees a direct correlation be-
tween satisfied subscribers and reve-
nue. “If you have a very high service
ratio,” says Luff, “ you have a de-
pressed multi-pay statistic. If you have
a very low service call ratio—because
of high quality pictures and a reliable
system—people seem to feel better
about cable and are more willing (to
subscribe) to a higher pay to basic ratio
and a higher multi-pay ratio.”

Luff should know. During the course
of one year, Jones Intercable has im-
proved its service calls company-wide
by 23 percent. Considering that Jones
spent approximately 15 million dollars
a year on service calls, that’s an
impressive statistic. “Half of that 15
million we caused ourselves due to lack
of training, accountability in the field
and professional workmanship focus,”
Luff said.

According to Luff, one of the first
things required in order to acheive this
reduction is to reduce the routine calls.
Jones employs several methods in or-
der to do that. One is to split the work
day into two shifts. This reduces capital
expentitures by allowing trucks to
work double time and it also improves

“Zooming” in allows for a closer look

customer relations. Techs are now able
to respond to subscribers who can’t get
off work, have babysitters or incur
other job-related frustrations when try-
ing to schedule appointments. Sec-
ondly, Jones employs the use of two
way radios—extensively.

“It’s amazing how many companies
still don’t employ two way radios to
manage their installer force,” com-
mented Luff. “And again, not so much
for emergencies or after hours but
during the day.”

Another area Luff focuses heavily
on is the role of the dispatcher. “A lot
of systems view a dispatcher as a level
or so up from a general clerical secre-
tary,” he says. “That’s a big mistake.
When you think about it, the dis-
patcher is the person who is managing
your work force minute by minute.”

However, Jones’ focus on the in-
staller through its QIP (Qualified In-
staller Program) system has been the
most instrumental part of the 23 per-
cent reduction in calls. The essense of
the program is to give installers a
reference source and to provide feed-
back on individual performance. To
Luff, it’s not just better trained person-
nel, its money in the systems’ pocket.
“We're going to save about three and
a half million dollars each year versus
what we would have been spending if
we didn’t do anything at all,” he
concluded.

Enough for everyone

For systems wishing to see the same
reduction in service calls, the same
program is available through the ef-
forts of Dana Eggert, president of
Performance Plus.
The concept of Per-
formance Plus

(which is the Jones QIP program) is
based on the idea of a drivers license.
An installer is given a manual and
once they’re comfortable with the con-
tents, they are required to take a
written and practical exam. Unlike a
drivers license, the installer is then
subjected to continuous feedback.

“People just naturally perform at a
higher level if you tell them what to
expect,” says Eggert. “Secondly, you
must provide them with the tools and
the information. And finally, you give
them feedback. That is the absolute
critical part of Performance Plus,” she
continues. “It’s the ongoing evalu-
ation process that makes the program
work and keeps the level of perform-
ance up.”

One of the more impressive statistics
Jones can boast from using the pro-
gram is the total elimination of any
call backs on new drops. And while this
is indeed very significant, it doesn’t
entirely eliminate the problem—there
is still the matter of past history. No
matter how effective a system is in
reducing service calls, the last 20 years
will continue to haunt the operator.

Let your computer do the work

A new and different type of response
medium was recently announced at the
NCTA show in Dallas by SecaGraphics.
The Outage and Vehicle Location (OVL)
system was developed by Terry Hulse-
berg, executive vice president for Seca-
Graphics, as a method to give a dis-
patcher an on-line tool in order to see
realtime plant.

When a customer calls in with an
outage, the CSR enters a service call
and sends it to a dispatcher. The OVL

Amps and power supplies are clearly marked
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OUTAGE REPORTING

picks up the address and traces, on a
map located on the screen in front of
the dispatcher, all the plant from a
subscriber’s home to the headend. Any-
thing the subscriber’s cable goes
through—taps, amplifiers, and so on—
is noted on the screen. If the dispatcher
gets three calls, and all three traces go
through the same amp, a truck can be
dispatched to fix, say, amp number two
located at a certain address.

There are 1300 maps on the same
screen, with the ability to zoom in on
any map portion for a closer look. “One
dispatcher can look over two to three
times as much plant,” says Hulseberg.
Tracking service vehicles can be done
two ways. One, the dispatcher actually
sees where each truck is located and
can zoom in for more information if
necessary. Data such as driver name,
location, time dispatched, expected com-
pletion time and type of call are all
displayed.

The second method is through an
interface with a real-time vehicle track-
ing system. “It depends on the degree
a cable system wants to track,” says
Hulseberg. “Motorola has a module
that plugs into a two way radio and it
sends out vehicle real world coordi-
nates within plus or minus 300 feet.”

As described, the OVL is in a Phase
I implementation. Phase II is an elec-
tronic dispatcher which allows for total
automation. The computer is capable
of taking the incoming call, tracing the
plant and, based on X number of calls
within so many minutes, will send a
message to a service vehicle. The
system can be interfaced to a billing
system for address data, or it can be
interfaced to one of the audio response
units (ARU) available.

Outage reporting thru ARUs

Using ARUs in the cable industry
for inbound and outbound applications
is not new. However, what is new is
outage reporting capabilities. CableData
recently announced the addition of an
interactive outage program for Dialo-
gic’s TeleClerk 386.

According to Ben Hughes, Ca-
bleData’s ARU product manager, the
interactive outage application is capa-
ble of tracking an unlimited number
of outages at the same time and
detecting new ones. When a subscriber
calls in to the ARU to report an outage,
the data is transfered to CableData’s
data base where it is translated and
interpreted. If the call threshold has
been reached, which is parameterized

by the operator, a message is given to
the subscriber that an outage has been
reported in their area and a tech has
been dispatched. If the subscriber would
like to be notified when service has
been restored, the ARU will contact
him once the outage is fixed.
“Essentially we just give them a
message that says, ‘yes, we recognize
there is a problem’ and we tell them
were working on it,” says Hughes.
Once the threshold has been reached,
the ARU notifies system personnel of
the problem through a computer print-
out at the dispatcher station or an
outbound call to on-call personnel.
Since amps and power supplies use
incremental coding schemes, techs can
look at related tables (sorted by the
way an operator is tracking) and see
at a glance where the problem is.
Another ARU vendor, Telecorp Sys-
tems, Inc., has also just released an
outage reporting function for its Sys-
tem 6000. Using the same concepts as
TeleClerk, except it is not interactive,
the Telecorp system gives a list of zip
codes where an outage has occured,
asks the subscriber if they’d still like
to report an outage, and notifies the
caller when the outage is repaired.
Although both ARU outage applica-

OUR TEAM IS ALWAYS PULLING FOR YOU!

FOR EXCELLENT SERVICE AND QUALITY CATV PRéDUCTS

CALL

JERRY CONN ASSOCIATES, INC.

P.O. Box 444, Chambersburg, PA 17201
(800) 233-7600 (in USA) or (800) 692-7370 (in PA)
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U S WEST Communications Fiber Optic Technology

It’s no secret that the wave of the future is fiber
optictechnology. With US WEST Communications,
you can capture your future today and stay on the
leading edge of the cable television industry!

With our experience in fiber optic technology,
we're ready to meet your transport needs now.
Our 14-stateregion covers one third ofthe nation,
from Canada to Mexico, including Arizona, Colo-
rado, Idaho, lowa, Minnesota, Montana, New
Mexico, North Dakota, South Dakota, Nebraska,
Oregon, Utah, Washington and Wyoming. Fiber
optic facilities are available to cable television
operators throughout much of our territory,.

Our IntraLATA multi-channel video transport
system provides you with:
- An advanced fiber optics network with
underground cable.

- Thereplacement of AML microwave links with
fiber optic trunk service, allowing for super-
trunking of the cable TV signal.

- Broadcast quality signal strength, by inter-
connecting your headends with broadcast
TV studios.

- Optical systems designed to deliver up to
60 db SNR.

- Cost-effective and reliable maintenance with
24-hour staff and a built-in alarm system.

- An economical way to increase your channel
capacity and reduce your amplifier cascade.

Let'sdiscuss how we can help you design a multi-
channel video transport system with crystal
clear signals!

Call today! Justin Cislaghi, (303) 896-4691.

WWSWEST

COMMUNICATIONS @
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OUTAGE REPORTING

tions were released within the last
month, Telecorp’s System 6000 and
outage capability were tested exten-
sively on May 5, 1989. Summit Cable
of North Carolina, the system chosen
as the beta test site for the outage
function, was hit by a tornado that took
out 35 miles of plant. Of the 70,800
subscribers, 40,000 lost their cable. For
two days, Summit Cable was without
power. But when the power was re-
stored, “the phones started ringing,”

says Vicki Thaxton, director of busi-
ness affairs for Summit. “The Telecorp
system took, on an average, between
3,000 and 4,000 telephone calls a day
for about six or seven days.”

Summit Cable used the outage re-
porting capability to notify subscribers
of the areas hardest hit. “Customers
were just willing to know that the
problems had already been reported
and we would get back to them,” says

*

Prices

I

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.

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

Thaxton.
o |

P f

Utility version also available. Call for your special price.

ABOVE THE REST
General Cable Company
P.0. Box 666, 5600 West 88th Ave.
Westminster, Colorado 80030
Phione: 303/427-3700
Facillties in Hayward, CA; Frederick, MD; Lithonia, GA, Muncie, IN
A Unit of Penn Central Industries

slightly higher in California. Prices good for 1989 chassis only. All prices FOB Telsta plant excluding taxes and registration.
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Interface Technology, Inc., an ARU
vendor with the Cable-IT system, is
also capable of handling outage report-
ing. But according to Cindy Hardy,
manager of marketing communica-
tions, the operator is excited about the
capability but backs off once they hear
how much they have to do. Each ARU
system requires a data base or map grid
of subscriber data.

Data versus radio communication

A different method of reporting and
tracking system outages is a system
that has just been introduced into the
cable industry. Developed by East Ohio
Gas, a subsidiary of Consolidated Natu-
ral Gas Company, is the C-ARDS
(Computer-Aided Radio Dispatch Sys-
tem) mobile digital communication sys-
tem. C-ARDS, a data communication
system which interfaces to the billing
system, is currently being installed in
Cox Cable of Cleveland.

Each service vehicle is equipped
with a mobile data terminal which the
tech communicates through instead of
a two way radio. The tech logs on in the
morning and pulls up his job orders for
the day. If he wants to notify a
customer before arriving, he simply
presses a few keys, and a computerized
phone call is sent. After completing a
job, the tech records the data into the
computer using key codes. “Now dis-
patching has better control on what’s
been done, when it’s done and where
the tech is at all times,” says Dennis
Giancola, marketing specilist for Con-
solidated Gas.

The actual terminal is the size of a
typewriter keyboard and is mounted
on a pedestal in the truck. History is
available to the tech, as well as any
other information a system may have
stored on their computer. Although
there is no history of usage in a cable
system, East Ohio Utility Company
has been using the C-ARDS system for
five years with superb results. Whereas
customers were once told the problem
would be fixed tomorrow, “they now
provide a two hour window,” says
Giancola. "The increase in productiv-
ity has been phenomenal.”

As the cable industry moves into the
next decade, it’s important that the
image portrayed to potential subscrib-
ers is one of reliable, good service along
with quality programming, and that
may take extraordinary action on the
part of the CATV. As SecaGraphics’
Hulseberg says, “It's easy to get the
first 50 percent, the next 40 will come
hard.” =

—Kathy Berlin




YOU CAN GETITALL

EASY INSTALLATION.
RELIABLE PERFORMANCE.
PROVEN DURABILITY.
Whatever your CATV needs, look
to LRC’s complete line of quality
engineered products — we've got
it all!

® Snap-N-Seal™, the exclusive “F”
Connector that requires no crimp-
ing! The 360 degree compression
on-the cable jacket ensures a com-
plete radial seal, virtually eliminat-
ing RF leakage. Triple seal gives
maximum protection against the
environment.

® A convenient combination tool to
handle both cable prep and installa-
tion. Plus weather caps to protect
disconnected drops and security
shields.

® 3-Piece “W Series” Connector.
Offers no-twist center conductor,

guess free positive stops, center
conductor cutting guide. The 30
dB minimum return loss has been
extended to 1 GHZ on pin and
splice connectors to accommodate
future channel expansion. And,
it's Keyless! The keyway has been
eliminated.

® 2-Piece “K Series” Connector.
Our 2-Piece offers you the same
convenience and durability as the
3-Piece, with 2-inch pin, positive
stops, and patented auto-seize
mechanism

® TR-1 Tracer Unit. Everything
you need to meet revised FCC
codes in one package! Our full
range of accessories includes
probe adaptors, strap, wall mount,
charger, dipole antenna with 10 ft.
of cable, headphones, 8 and 20 dB
pads, tuning tool and more. And
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WITH LRC!

now you can order our remote
meter. It's easy to use and easy to
read. It plugs into the TR-1 and takes
equivalent readings of 10 u/Vm or
less at 100 feet.

We've only highlighted a few of
our products, but at LRC, we have it
all! Call us for details on these and
other products at 607-739-3844
or 1-800-332-8428 or write Augat/
LRC Electronics, PO. Box 111,
Horseheads, NY 14845,
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SCTE: Making a
splash in Orlando

igger and better. Those are the

buzzwords of marketers, but they

also aptly sum up what attendees
at the SCTE Engineering Conference
and Cable-Tec Expo experienced in
Orlando last month.

Emerging technologies were the fo-
cus of the Conference, while the Expo
was packed with exhibitors showing off
their latest hardware. The Society’s
board elected a new slate of officers,
recognized the efforts of the UK’s
SCTE, and heaped awards on numer-
ous individuals cred-
ited with the suc-
cess of various
SCTE programs
and efforts.

Trower takes gavel

Jack  Trower,
president of Wehco
Video and Region
8 director, succeeds
Ron Hranac as presi-
dent, while Richard
Covell of Jerrold
and Victor Gates of
MetroVision were
elected western and
eastern vice presi-
dents, respectively.
Wendell Woody of
Anixter was elected
secretary and Pete
Petrovich of Pet-
rovich and Associ-

ates was elected Jack Trower cepts the gavel—the symbol of the SCTE Presidency—from Ron
Hranac at the awards luncheon during the annual Engineering Conference.

treasurer.

Aloisi, last year’s winner of the award,
to Paul Beeman of Viacom Networks
in recognition of Beeman’s contribution
to the organization. Special Recogni-
tion Awards were presented to Tom
Hall, secretary of the SCTE in the
United Kingdom and Glenn Jones for
distributing the Jones Dictionary of
Cable TV Terminology to all Society
members for free.

Other highlights of the four-day
event included Wavetek’s donation of
$5,000 to the SCTE’s new building

duces a 10-degree angle to the ends of
the fiber optic cable being spliced to
reduce microreflections. The perform-
ance characteristics are said to be
permanently stable over a wide range
of ambient temperature and humidity
variations. The ARS is applicable for
CATV applications that require reflec-
tion levels of -58 dB and below.

Anixter also introduced the new
Sync Link FM fiber optic system manu-
factured by Synchronous Communi-
cations. The Sync Link system trans-
mitsscrambled chan-
nels with better
than 60 dB S/N.
The system uses
only one encoder
per scrambled chan-
nel and works with
baseband or sync
suppression scram-
bling schemes. The
encoded signals are
converted to TV IF
format for distribu-
tion at the hub site.
Anixter Cable TV,
(312) 677-2600.

More fiber news

While we’re on
the subject of fiber
optics, Catel Tele-
communications an-
nounced a new, bet-

As his last acts Photo by Rob Stuehrk.

as Society president, Hranac announced
that the'industry has achieved 75-ohm
traceability with the National Insti-
tute of Standards and Technology,
essentially establishing a 75-ohm stan-
dard, and presented the prestigious
President’s Award to Byron Leech of
the National Cable Television Institute
for the organization’s efforts toward
personnel training.

Beeman: Member of the Year
The esteemed Member of the Year

Award was presented by SCTE Execu-
tive Vice President Bill Riker and Mike

fund, which was established to retire
the debt on the National Headquarters,
which recently was doubled in size.
Wavetek’s donation was the initial
contribution to the fund, which needs
about $145,000 to retire the mortgage.

New products

New product introductions were also
plentiful, making this one of the most
news-oriented Expos yet. Those intro-
ductions included the following:

Anixter Cable TV introduced the
new Anixter Rotary Splice (ARS) which
features a polishing tool that intro-

ter performing ver-
sion of its Tran-
_ sHub III AM sys-

tem. The strand-
mounted hub uses “high performance”
lasers and detectors to achieve better
specs at greater loss budgets, says Dr.

James Hood, Catel president.

According to Hood, TransHub IITHP
will deliver 18 channels over a single
fiber with the following specs: 55 dB
S/N, -70 dBc second order and -65 dBc
triple beat with a 7.5 dB optical path
loss. When the path loss is increased
to 11 dB, Hood says the specs become
53 dB S/N and the distortion specs
remain the same.

Hood says he believes this allows
cable operators to design a system that
has more splices and fewer lasers,
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making the system cheaper to buy.
Because it allows operators to expand
their systems into new growth areas,
Hood believes Catel can now target the
expansion market in CATV, not just
the rebuild market. Catel, (415) 659-
8988.

New from Channelmatic is the
CCU-202A adcart Channel Control
Unit designed for the random-pod-
sequential user who wants lower priced
sophistication. The unit has the full

features present in the CCU-402A and
will control one or two VCRs on one
channel or one VCR on each of two
channels simultaneously.

Other features include stereo audio,
all-channel CRT status display, CMOS-
based design, computer adjustable audio
levels, full error reporting and direct
spot-to-spot cueing, among others. The
unit is available and priced at $2,625
per channel. Channelmatic, (619) 445-
2691.

How To RE-CHANNELIZE
YOUR HEADEND WiTH
ONE HaND 'TiED BEHIND
YOUR BAck.

contact our Account Executives.

If you've ever had to add or change a channel on your headend
in the field, you know how difficult and time consuming it can be.
On the other hand, our new modular Geomax-10 processing
system makes the job a snap. You just plug in a new module.
Each of the 10 modulators or processors is a mere 25 cubic inches
in size and weighs less than 1 Ib. for easy shipment and handling.
Our completely modular approach, coupled with a second
standby power supply and ultra-lightweight construction make the
Geomax-10 the hands-down winner when space is at a premium.
For complete details and specifications on the new Geomax-10,

For proven reliability, performance, availability and price, let
Pico Macom give you a hand on your next system.

PICO MACOM, INC.
A Subsidiary of Pico Products, Inc.

12500 Foothill Boulevard, Lakeview Terrace, California 91342
818/897-0028 ¢ Outside CA 800/421-6511
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New video voltmeter

FM Systems introduced the VVM
video modulation meter to measure
depth of modulation. The digital meter
is a hand-held and battery operated
meter that is connected to the 45.75
MHz IF loop on the TV modulator
though a 20 dB directional tap. Accord-
ing to Don McClatchie, manager of
sales for FM Systems, the unit meas-
ures peak video signal and is capable
of accuracy to 1/10 of one percent. The
meter automatically compensates for
variations in power output. FM Sys-
tems, (714) 979-3355.

New from Hewlett Packard are the
HP 8590B Option 003, HP 8591A, HP
8592B Option 003 and the HP 8593A
spectrum analyzers. All four analyzers
add program memory and up to 50
trace storages, says Jim Boyer with the
signal analysis division of Hewlett
Packard. An additional feature of the
new analyzers include frequency accu-
racy over the 8590 series. The 8591 is
capable of +1.9 kHz at 1 GHz accuracy.
The HP 85711A CATV measurement
card used with the spectrum analyzers
is the size of a credit card and has a 32K
memory. Hewlett Packard, (707) 794-
2652.

New receiver

ISS Engineering introduced the
addition of the GL5020 satellite re-
ceiver. The C- or Ku-band receiver
provides, as a standard feature, compli-
ance with RS-250B long-haul specifica-
tions. For cable applications, the Vide-
oCipher can slide in the front of the
panel, allowing for easy removal. The
front panel access, which includes “ad-
dress” data for the VideoCipher, also
allows for maintenance of the unit.
Features of the GL5020 include switch-
able bandwidths, de-emphasis and is
compatible with all popular encryption
formats. ISS Engineering Inc., (205)
853-6919.

Lectro Products announced addi-
tions to its product line in both ferrore-
sonant and standby power supplies.
Now claimed to be “the widest choice
of power supplies made in the USA,”
according to Mike Kearns, national
sales manager for Lectro, the ferrore-
sonants are available in 2-, 4-, 6-, 9-,
12-, 15- and 18-amp configurations.
The standby supplies are available in
4-,6-, 9-, 12- and 15-amp systems.

Also announced was a complete range
of U.L. listed meter bases for both
standby and ferroresonant applications.




IMPORTANT NEWS FOR CATV SYSTEM OPERATORS.

WESFLEX.

HORIZON CABLE.

Your Number One CIC Connection
In The Western States.

Wesflex and Horizon Cable/TVC
Supply companies are teamed
up to deliver affordable and reli-
able CIC materials on time—when
and where you want them. From
trunk to distribution to drop cable
protection conduit, we have it all.

That’s why CATV Systems Operators in the
West rely on FLEX-CON™ Conduit to protect
their buried cable plants. Friendly to fiber
and coax, FLEX-CON™ can be your strong-
L est link from headend to hub to home.

Get the facts about prices and
delivery on our FLEX-CON™ Con-
duit with cable installed, drop-in

or empty with pull cords. Call
Wesflex, Inc. or Horizon Cable/TVC
Supply—Your Number One
Cable Connection.

WESFLEX

e —
030% INC. HORIZON INCORPORATED

Better protection for your buried
cable plant translates into better
signal quality, better reliability, bet-
ter subscriber service and better
return on your investment.

CABLE-SUPPLY A UNIT OF UTILITECH SERVICES CORPORATION
1716 E. Chocolate Avenue 934-E Calle Negocio 1880 Garden Tract Road
Hershey, PA 17033 San Clemente, CA 92672 Richmond, CA 94801
Telephone: 717/533-4982 Telephone: 714/361-2011 Telephone: 415/233-6670
Facsimile: 717/533-6592 Facsimile: 714/361-2106 Facsimile: 415/237-7322
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These meter bases are approved for
installation throughout Southern Cali-
fornia and elsewhere. Lectro Products
Inc. (404) 543-1904.

Midwest CATV, a division of Mid-
west Corp., announced it now is the
exclusive distributor of the Milenium
2000 product line, manufactured by
Antronix. The Milenium line includes
multi-taps, house drop passives and
line passives. Additional features of the
multi-tap include interchangeable tap
plates between 2-, 4- or 8-output or any
tap values, brass ports and a 1 GHz
cavity housing made from aluminum
alloy.

Also announced by Midwest CATV
is the expansion of its Sync System, a
“warehouse on wheels” approach to
stocking and delivery of products to
cable systems. The expansion includes
two new trucks out of an Ocala, Fla,,
facility. The trucks
will service Geor-
gia and Alabama
along with the Flor-
ida route. Previ-
ously, the Sync sys- |
tem served only the
Midwest. Midwest
CATV, (304) 343-
8874.

Solving syndex

Introduced as the
“syndex solution,”
Monroe Electron-
ics announced the
new Series 3000 gen-
eration of switch-
ing equipment. Ac-
cording to Brian
Ives, executive vice
president for
Monroe, the pro-
gram timer series,

switcher panel se- Paul Beeman of Viacom Networks speaks patibility.
ries, audio/video after being named Member of the Year.
module and cue Photo by Rob Stuehrk.

tone receiver series allows for a “flex-
ible switching opportunity.” The pro-
gram timer series 3000 is capable of
999 events, 16 open collector outputs
and an RS232 port for up/down loading
program data.

The cue tone receiver series features
four receiver inputs, telephone override
of cue tones and on-site cute tone
programming by rotary switches.
Monroe is now accepting orders on the
Series 3000. All products will be avail-
able in the fall of 1989. Monroe Elec-
tronics Inc., (716) 765-2254.

Northeast Filter Co. Inc. announced
a new square trap which Northeast has

dubbed the “super saver trap.” Accord-
ing to Tim Holdsworth, president of
Northeast Filter, the trap helps save
adjacent channels and is twice as sharp
as a normal trap. The square trap will
be in production at the end of 1989.

Northeast also announced year end
production of the LAF filter for leakage
analysis. The filter features 30 dB
attentuation on a leakage analysis
carrier to diagnose and isolate system
leaks, reports Holdsworth. Northeast
Filter Co. Inc., (800) 888-7277.

Oak is Zenith compatible

Oak Communications showed off
its new, smaller Sigma 2000 converter
and showed system compatibility with
Zenith Z-Tac equipment. According to
Tony Wechselberger, vice president of
domestic operations, both products will
be in production in
the four th quarter
of 1989. Oak, (619)
451-1500.

Qintar Inc. an-
nounced the packag-
ing of a VCR kit
containing the Tab-
2 A/B “top switch.”
The QAB-K2 VCR
kit contains the Tab-
2 switch with 95
dB isolation, a DS-
75-2 CATV splitter
with over 100 dB
RFI shielding, a TR-
1000 matching tran-
former and three 36-
inch RG59 60 per-
cent braid jumper
cables.

Qintar also intro-
duced a new agile
modulator with ad-
jacent channel com-
The
model AVM 7060
combines agility
and stability and offers output channel
selection of VHF channels 2 through
13, midband A through I, superband J
though W, A-1 through A-6 and hyber-
band AA through WW. The AVM 7060
also offers a front panel FCC offset
switch for required 12.5 kHz or 25 kHz
and a rear panel switch for standard,
HRC and IRC offsets. The AVM 7060
is capable of +60 dBmV output. Qintar
Inc. (800) 252-7889.

The R.L. Drake Company intro-
duced a new audio/video modulator, the
VM2310. The modulator is aimed at
small to medium sized cable systems
and SMATYV systems. The VM2310 has

a lower noise floor and automatic
off-sets on mid-band, according to Philip
Hawkins, commercial products man-
ager for Drake. The frequency-agile,
vestigial sideband unit operates with
an output level of +45 dBmV and
access to 23 channels from 54 MHz to
216 MHz.

Also announced by Drake was the
model VM200, VHF-only modulator.
Designed for the low real-end market,
the VM200 provides provides channels
2 through 13 and sells for approxi-
mately $200. The VM200 is a double
sideband modulator and is also fre-
quency-agile.

A final announcement from Drake
was the ESR2235 earth station re-
ceiver with a high level of IF signal
processing and a B-MAC video output.
Features of the ESR2235 include block
down conversion with Drake’s BDC-24
weather-proof block down converter or
LNB; dual signal inputs with auto-
matic or manual polarity changeover;
950 MHz to 1450 MHz IF loop-through
output and a SAW filter for adjacent
channels and interference rejection.
R.L. Drake Company, (513) 866-2421.

Signal Vision announced the ap-
pointment of Jerry Conn & Associates
as the exclusive distributor for its
directional tap product line. The addi-
tion of Jerry Conn & Associates with
John Weeks Enterprises will allow for
nationwide coverage. Signal Vision
Inc., (714) 586-3196.

Need a flyover done?

New to the cable industry is Skytek
Inc., an aeronautical RF leakage detec-
tion company. The Kansas-based com-
pany locates and identifies RF leaks for
the purpose of FCC regulation compli-
ance (“flyovers”). Skytek also shows
systems where the leak is by use of a
microcomputer mapping software pro-
gram that identifies leaks as they
relate to streets, highways or other key
features which can be printed on a
common dot-matrix printer. Skytek
Inc., (913) 764-3400.

Standard Communications Inc.
announced the adoption of a Lifetime
Loaner Program to minimize downtime
resulting from equipment failure. “We
felt we wanted to provide service in
emergency situations,” said Mason
Truluck, director of the Satcom divi-
sion. The program guarantees over-
night shipment of a compatible unit
within 24 hours of equipment failure.
The customer has full use of the loaner
unit, at no charge, until Standard
completes repair of the defective unit.
The program includes older models
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DoYou Know
The Difference
Between Jelephone

And CATV Fber¢
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The difference -and it’s an im- And, the 6901 Optoelectronic Bridging

portant one - lies in our Total Systems
Architecture™ approach to CAT V. It

provides you with the tools to advance the fiber is the same. But everything else
your delivery system and protect your about a Scientific-Atlanta fiber optics

investment. system is better These differences are
Fiber is fiber But there the sim- what malkes Scientific-Atlanta the com-
O 0

Amplifier
Telephone or CATV? Sure

ilarity ends. Scientific-Atlanta is the first pany to rely on for CATV fiber optics
full line CATV manufacturer to offer it —wedoitright.

all. Product, system design, service, Call or write Scientific-Atlanta

and support. Introducing the STPY Dept. AR, PO. Box 105027
6450 Optoclectronic Laser Scientific Atlanta, GA 30348
Transmitter Fiber optic cable. Atlanta 1-800-722.2009

Our customers are the winners.
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Comin

fo

rips

with the future

munity sent a message to the rest

of cable management in Orlando
last month that may or may not square
with what everyone wants to hear, but
it’s what ever more people are think-
ing.

The topics of the Engineering Con-
ference at the opening of Cable-Tec
Expo '89, staged by the Society of Cable
Television Engineers, are enough to
tell the story: “High Definition Televi-
sion;” “Digital Video: A Future Alter-
native;” “Cable vs. the Telcos;” and
“Fiber Optic Technology.” Together,
the panels portrayed an industry con-
fronting a future
driven by techno-
logical develop-

The cable industry’s engineering com-

a non-tech defender of cable’s turf,
offered a vivid contrast to the point of
view fostered at the recent National
Cable Television Association Conven-
tion, where the starting point in the
now-familiar littany of telco-bashing
was that all-digital, fiber-to-the-home
is a pipe dream. Asked why his group
gave so much time to the airing of a
different point of view, J. Richard Kirn,
chairman of the conference committee
and president of Wire Tele-View Corp.,
a small MSO, commented, “Digital
technology, along with fiber, is moving
forward very rapidly, and we can’t
pretend it’s not. Now is the time for the

local carrier as the provider of one wire
to all customers; to accelerate the
depreciation rate of copper and switches
to enable rapid deployment of digital
switching technology and fiber optics
to the home; to secure adoption of the
Bell Cost Allocation Manual as the
standard for governing prevention of
cross subsidization between regulated
and non-regulated businesses, and to
do away with the rate of return method
of controlling prices in order to “avoid
heavy regulatory scrutiny” of the tele-
phone business.

The telco position on these matters
was presented by Mark Balmes, opera-
tions manager for
BellSouth Serv-
ices, who charac-

ments that cannot
be ignored, no mat-
ter how unpleas-
ant the implica-
tions might be.

Lambasting the
telcos

“Competition
for cable TV is on
the horizon,” said
Steve Wilkerson,
president of the
Florida Cable Tele-

The Engineering Conference offered a vivid
contrast to the point of view fostered at the
recent NCTA convention where the starting
point in the now-familiar littany of telco-bashing
was that all-digital, fiber-to-the-home

is a pipe dream.

terized the push for
fiber deployment
more as a matter
of business sur-
vival than as an
Information Age
boon for the na-
tion. Citing a resi-
dential revenue
stream averaging
$10 per home per
month in the
Orlando area,
Balmes said his
company, as a heav-

vision Association,

who spoke fervently against what he
described as a telco mindset that would
look favorably on renaming the coun-
try “the United Divisions of Bell.”
And, indeed, much of what was said
from the podium and from the big
exhibit floor at the Orlando Convention
Center seemed to be based on the
assumption that the cable industry
must exploit its technological options
with a clear appreciation that it does
not hold an exclusive franchise on the
future.

Pro-digital voices

The engineering conference, with
one session devoted to a vendor’s pitch
for all-digital, fiber-to-the-home tech-
nology and another pitting two pro-
digital, all-fiber network voices against

By Fred Dawson, Special Correspondent

industry to be looking at these things
and figuring out what has to be done.”

Claiming that the telcos want “to
take over the video market,” FCTA
President Wilkerson warned that the
cable industry faces “one of the most
formidable political powers in the coun-
try.” He noted that Florida’s legisla-
ture had passed a bill directing the
state public service commission to pre-
pare a report on telecommunications
technology and communications law
in the 21st century that would serve
as “a comprehensive overview for a
new regulatory framework.”

Telcos’ four goals

Wilkerson predicted that the local
exchange carriers, “with Southern
Bell at the forefront,” would lobby on
the local and national fronts with four
large goals in mind: to promote the

ily regulated busi-
ness with responsibilities to sharehold-
ers, had to generate enough revenue
from services to businesses and from
other enterprises to both subsidize the
residential phone rate and show a
profit. With competitive inroads from
other suppliers of business services
threatening profitability, Balmes said
deployment of the all-fiber broadband
integrated services digital network “is
the key to survival of the operating
company.”

Making fiber work

Balmes said that his firm had put
out a request for quotations to the
vendor community on the premise that
the parity cost of fiber versus copper
on a per-household basis is $1,600 and
that other Bell companies would help
create sufficient demand to drive costs
down. Out of 20 vendors contacted,
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Balmes said, nine had responded with
offers of a “viable product in a 1989
timeframe.”

Noting the rapid advance of technol-
ogy, which will witness a jump in
transmission speeds between central
offices over fiber from 1.2 gigabits/
second this year to 2.4 Gbits/sec next
year, Balmes said the likelihood is that
the cost for deploying broadband ISDN
on a nationwide basis will be about
$2,000 per line, or about $400 above

the parity level between fiber and
copper for narrowband service provi-
sion. Over an installed base of 100
million lines, he said, the cost would
come to $200 billion. Such a cost could
be recouped within 10 years, he added,
at a per-home rate of only $30 per month.

Balmes said BellSouth presently
views cable TV as a business unto itself
which would benefit greatly from shar-
ing the network facility with the telco.
“We're trying to establish relation-

of Choice
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they give you a complete multiple application RF test system for evaluation
and maintenance of broadband local area networks. Delivery of custom
built units takes as little as four weeks. Exercise your frequency of choice
today. Call Doyle Haywood, President, Applied Instruments, or write for
our full color borchure.
L ]
Applied Instruments, Inc.
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Beech Grove, IN 46107
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ships with cable TV companies,” he
said, “not to manage the programming
ourselves.” But he noted that the telco
distinguished cable TV from other
video services, such as videophone or
video on demand, which the telco would
offer itself or others would offer through
use of the transport facility on an open
access basis.

Here comes digital

Digital transport over fiber is not a
matter of gambling on future potential,
Balmes stressed, noting that the telco
has reached the 65 percent level in
deployment of fiber as a replacement
to copper in interoffice trunklines.
“The introduction of these technolo-
gies hasn’t been in a vacuum,” he
commented. “We wouldn’t have real-
ized success in the pursuit of regulatory
approval if the economies of scale
hadn’t been successfully presented at
every step along the way.”

Underscoring Balmes’ assertion of
the feasibility of the all-digital, all-
fiber approach to telephone and televi-
sion service distribution was a presen-
tation on digital-to-the-home technol-
ogy by Steffen Rasmussen, president
of ABL Engineering, a manufacturer
of switches, codecs (analog/digital coder/
encoders) and other digital telecom-
munications gear. Rasmussen described
an approach to fiber delivery of voice,
data and video signals that involves
combining the CATV services with
telco services at the telco central office
and switched selection of video chan-

nels and voice/data circuits at a
remote terminal.

Rasmussen said new compression
techniques had brought the digital rate
for full-motion, medium-haul quality
video down to 34 Mbits/sec, which
would allow transport of 48 video
channels from the central office to the
remote switch at a rate of 1,640
Mbits/sec. Each user line would carry
up to three videos and 16 voice/data
channels from the subscriber output
board at the switch, operating at 140
Mbits/sec. All signals would go into a
box at the home about the size of a
circuit breaker unit, Rasmussen said.

The paris are here today

He emphasized that none of this is
future technology and that prices could
be well within telco per-household cost
targets if demand is strong enough.
“We're already making all of these
components for use in different applica-
tions, such as video conferencing and
distributed data processing,” he told
CED magazine. “It would not be a
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unfriendly characteristics of present day converter descram-
blers. Eagle’s Addressable Trap System provides:
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different premium channel.
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problem to put the pieces together for
a network application like the one
described here.”

The point of these presentations
seemed not so much to be that cable
television should adopt telco approaches
to technology but that cable should act
resolutely in pursuit of its own ad-
vances. In a concluding session on fiber
optics, Jim Chiddix, senior vice presi-
dent of engineering for ATC, took
strong exception to the assertions of
one panelist that the CATV industry
was barking up the wrong tree in
pursuing analog fiber technology. “The
proof that AM fiber technology works
is all over the exhibit floor here,” he
stated.

Indeed, the progress in AM fiber link
performance has surprised everyone,
including the vendors themselves. The
latest field reports point to perform-
ance levels that far exceed the levels
of AM systems on the market earlier
this year. For example, Anixter Cable
TV President John Egan reported that
the first link going into the Jones
Intercable system upgrade in Augusta,
Ga., the first CATV installation to
deploy fiber trunklines on a system-
wide basis, was operating at a carrier-to-
noise output of greater than 56 dB,

with composite triple beat at -72 dB.
The line carries a channel load of 36
channels.

Along with performance improve-
ments, prices are beginning to come
down. John Simons, vice president of
marketing for Times Fiber, said his
firm’s AM links, which are about to be
put into a field test by CableVision
Systems, have dropped significantly in
cost since last fall, with the lasers down
by 25 percent and receivers down by
17 percent. The cost of a link from T-F's
sister firm, American Lightwave Sys-
tems, is now about $25,000, Simons
said.

Improvements from receivers

Simons added that, for now, the
main improvements to be expected in
AM links will be at the receiver end,
until new analog lasers go into produc-
tion, which could be as soon as next
Christmas. He said a new generation
of receivers promises to provide a
performance gain of 1 dB or 2 dB in
C/N.

Expectations are high that major
improvements in AM fiber perform-
ance are near at hand, thanks to
development of lasers structured spe-
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cifically for the CATV market. Fujitsu,
AT&T, Mitsubishi and Ortel are among
the manufacturers racing to bring a
new generation of high-performance
analog lasers to market. As a result, it
could well be, some sources say, that
the lightwave CATV product lines
offered at the Western Show this year
will promise vastly improved perform-
ances over the present lines.

Given the rapid advances in digital
technology, the good news in all of this
for the CATV industry is the modular-
ity of fiber optics. As many convention
participants pointed out, by taking
advantage of the present cost effective-
ness of AM and FM lightwave capabili-
ties now, the cable industry is getting
a headstart on telcos and will be able
to shift to digital distribution over
already installed fiber links/

In a conversation with CED, Walt
Huff, a former marketing and engineer-
ing executive for US West who is now
working with TCI, noted that so long
as the cable industry has a state-of-the-
art plant in operation, it will be very
difficult for telcos to compete. “The
economics for overbuilding cable TV
just aren’t there, no matter what legal
changes might be made, and the telcos
know it,” he said. =

October 3-5, 1989
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tures in urban centers must un-

dergo substantial changes in to-
pology if they are to adequately meet
the transmission challenges of the next
decade.

The demand for additional channel
capacity will persist. The demand for
substantially higher quality television
signals will escalate as the population
moves toward larger screen TV receiv-
ers with high resolution capabilities.
The introduction of advanced televi-
sion formats means anything but near
perfect transmission will be considered
unacceptable.

Accommodating additional channel
loading severely stresses existing coax-
ial technologies, especially in larger
networks. Simultaneously achieving
substantially superior transmissionqual-
ity while accommodating the extra
channel loading becomes an engineer-
ing challenge not seen by the industry
since the early innovative days of
trying to operate at VHF frequencies.

Customers are not only demanding
quality, they want reliability. Their
tolerance for interrupted service rap-
idly diminishes as monthly rates in-
crease. Customers taking non-program-
ming services such as data transmis-
sion for businesses or private network
voice communications are totally intol-
erant of interrupted service. Yet the
incremental revenues from these sources
are essential for the industry’s growth.

Compounding the foregoing chal-
lenge are rapidly increasing operating
costs, and growing reluctance amongst
field personnel to working outside
normal business hours. Whatever tech-
nology is devised to meet the perform-
ance and reliability challenges of the
1990s must also address this operating
issue through the provision of diag-
nostic aids and automation of trans-
mission and equipment redundancy.

Rarely can a cable television engi-
neer start with a clean sheet in devel-
oping an optimum architecture to meet
the foregoing challenges. They must
take an existing network and devise
an evolutionary approach in upgrading

cable system network architec-

By George Hart and Nick Hamilton-
Piercy, Rogers Engineering

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

that network while utilizing as much
as they can of the existing infra-
structure to conserve capital while
providing minimum interruption to the
on-going cable services.

Rogers Cablesystems Inc. is con-
fronted with this challenge in all its
major Canadian centers. Its existing
plant has to be rapidly upgraded for at
least 58 channel capacity by late 1990
and 77 channels by late 1993. Simulta-
neously, it must improve its transmis-
sion quality with a target of 49 dB
carrier-to-noise at the subscribers out-
let together with non-linear distortion
performances no less than that pres-
ently provided at the lower channel
loadings.

In most centers the coaxial cable,
supporting strand, and other hardware
are generally quite sound so logically
should be utilized as much as possible.
Furthermore, recognizing the difficul-
ties in obtaining access to utility struc-
tures, especially in these major urban
centers, it is also logical to implement
the new architecture utilizing existing
cable routes. Bridgers, feeder cables
and interconnecting nodes should hence
remain as presently located, as should
equipment vaults, pedestals, ducts, etc.

An initial architecture was derived
based on current coaxial technology,
high performance feedforward amplifi-
ers, multiple AML hubbing, back-up
supertrunks and other conventional
approaches. The performance require-
ments could be met, however the com-
plexity of the hubbing network, the
very high demand on AC power, very
large number of active components and
limited ability to evolve past the 77
channel capability made the exercise
cost ineffective and operationally unat-
tractive. Concurrent with this coaxial
planning activity were announcements
of the breakthrough by ATC in achiev-
ing multiple channel AM transmission
through its backbone fiber network.

Encouraged by this, Rogers engi-
neers revisited their upgrade architec-
ture applying fiber optic technology
wherever it made sense. Rogers was
already familiar with using fiber optics
for a number of specialized program-
ming feeds as well as some substantial
early work on multiple channel digi-
tized video transmission over an 8-
kilometer trial link. The architecture
adopted by Rogers is explained in the

Rogers fiber architecture

following paragraphs.
Hub deployment

The deployment of fiber to connect
many newly created hubs allows evolu-
tion of the CATV network to meet the
future needs of higher channel capacity
and signal quality referred to earlier.
The establishment of additional hubs
is needed to reduce the length of
amplifier cascades, the key to achiev-
ing the above goals.

The upgrading of plant to 550 MHz
and improvement of CNR to 49 dB at
the wallplate requires trunk cascades
be restricted to 10 feedforward amplifi-
ers. The establishment of additional
hubs allows existing trunk and feeder
cable to be left as is. Existing trunk
amplifiers are upgraded but no respac-
ing is required. Approximately half of
the amplifiers need to be turned around
since long cascades will be broken
mid-span. The Rogers system in Toronto,
Canada will require 60 hubs to service
600,000 subscribers with 550 MHz
capacity.

The 10,000 home areas served by
each hub will be miniature cable
systems. Reliability will be much higher
and maintenance will be easier due to
the short cascades. In urban regions,
these areas are approximately 10 square
kilometers in size which is similar to
fourth level cellular telephone cells. In
Rogers’ case, it was a natural conclu-
sion to combine facilities for CATV
hubs and cellular telephones since
Rogers owns the Canadian cellular
telephone company, Cantel, which com-
petes with the telephone company cel-
lular operator. A similar synergy may
exist for many CATV operators in the
United States.

The primary benefit from coopera-
tion with a cellular operator is the
sharing of installation costs for the
fiber cable to interconnect cellular cells
and CATV hubs. Common facilities for
both entities, which may produce addi-
tional savings through shared power-
ing, environment control and real es-
tate, is not essential to benefit from a
shared fiber network. In most cases the
new telco cellular operator will wel-
come dealing with a non-telco partner
for intercell communications.

In a 600,000 subscriber system like
Toronto, the hubs must in turn be
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Take Another Look--

That's where we put the videocipher on the
new ISS GL 5020 receiver— up front- where it q
belongs. '

Now there's no need to climb behind the rack in H
the dark with a flashlight to find the videocipher. |
That's because our videocipher slides out the front,
giving you fast, easy access to the address number
through a translucent front panel window. Our
clear, concise operator controls are all color-coded il
for band selection (C or KU), and input format o ¢ g
either by transponder or direct frequency input.

And custom circuitry using high-performance ISS
filters and precision operational amplifiers assure SATELLITE MLt -
you of broadcast-quality video.

With all of these features up front, we had to
design the back of our receiver to live up to it. . .
We did.
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The ISS GL 5020 receiver has the
cleanest rear panel design in the
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Another Look at ISS.

The new GL 5020 receiver
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design, technical excellence, and
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three-year parts and labor warranty

" on every piece of headend
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For more information, please
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ISS Engineering, Inc.
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Figure 1a, Signal flow under normal conditions
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Why CLIDE for CLI2

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

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

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

gorl:\;éafible with 640K RAM, DOS 2.1 or higher, and a hard and floppy
isk drive.

Easy to operate.

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

Easy on the budget.

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

Control leakage Index Data Easily

By July of 1990,
we want you to feel as relaxed
as CLIDE looks. Buy CLIDE

now. Don't settle for less.

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

€&

Reader Service Number 30



grouped and are best served by primary
hubs via AM on fiber. This grouping is
necessary to achieve a maximum fiber
path length of 15 km to all hubs. This
limit is imposed to support AM links
with 56 dB CNR and 15 channels per
fiber.

The primary hubs are served by a
backbone fiber network that employs
either digital or FM carriage of the
video signals to deliver 60 dB signal-to-
noise ratio. Due to its critical nature (it
serves essentially 100 percent of all
subscribers), redundant routes are util-
ized to ensure continuity of transmis-
sion should a path failure occur. Figure
la illustrates the ring configuration
used for the Toronto system. Each
primary hub may launch signals for
delivery to any other hub(s), so a
distributed headend is effectively cre-
ated. All hubs receive a total comple-
ment of signals on each of two feeds.

The signal flow path illustrated is
that for signals originating at York
Mills. In the event of fiber breakage,
the redundant paths are used to serve

FIGURE 2: PRIMARY HUB PROCESSING
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Figure 2. Primary hub processing (@) ROGERS

affected hubs, as illustrated in Figure 1b.

The signal processing at each pri-
mary hub is illustrated in Figure 2.
Fibers are depicted entering the hub
from two directions, referred to as East

and West. Several receivers and transmit- | be carried. The following points further
ters are connected to fibers for each | explain the generic structure depicted.
direction as it is assumed that several ® A set of broadband A/B switches
fibers are required to provide sufficient | selects between East or West signal
capacity for the number of signals to | feeds as required for normal or back-up
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Figure 3. Redundant ring connection of hubs

operation. A splitter for each broad-
band switch output delivers signals to
each of the FM video demodulators,
which are remotely tunable. Remote
tuning facilitates substitution switch-
ing of programs from the control center

at 855 York Mills.

® Each broadband switch output is
tapped for serving RF data medems or
accessing FM broadcast signals in the
88 MHz to 108 MHz band. Data carriers
are envisaged on each fiber link, fre-

quency division multiplexed below 120
MHz and approximately 15 dB lower
than the video carrier levels. Similarly,
optical transmitter inputs have cou-
plers to allow insertion of data modem
RF carriers or FM broadcast signals for
both East and West transmissions.

e All signals available from the
optical receivers, whether from East
or West, are switched to a spare agile
FM demodulator and agile AM modula-
tor for monitoring purposes. This equip-
ment also serves as back-up to the
normal complement of FM-to-AM con-
version hardware described below, and
is therefore fed to the combiner for
launching onto the distribution net-
work. In order to achieve the desired
hardware back-up described, it is nec-
essary to be able to remotely mute the
ouput of each AM modulator. In this
way, the agile FM-to-AM conversion
equipment can be tuned to replace
on-channel any set of defective FM-to-
AM conversion hardware.

e Each video signal to be delivered
to a primary hub via the backbone fiber
network is demodulated to composite
baseband, complete with 4.5 MHz audio
subcarrier. The composite signal is
then AM modulated and available as
VSB AM at the IF frequency of 45.75
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MHz. An upconverter transfers the
signal to its on-frequency assignment.
The output of the upconverter can be
muted remotely via the status monitor
and control system. This is required to
allow the agile upconverter to replace
a failed unit or achieve substitution
switching.

® A remotely controlled agile AM
tuner receives signal from a tap off the
combined AM output of the primary
hub electronics. The IF output of the
tuner is connected to a FM modulator
capable of transmitting vestigial side-
band AM signals by first downcon-
verting the IF to a lower frequency.
Remote monitoring of any AM channel
is achieved by selecting the appropriate
AM tuner frequency. The output of the
FM modulator is inserted onto both
Eastbound and Westbound dedicated
fibers via A/B switches for delivery of
the selected channel to 855 York Mills.
The FM modulator output is normally
muted to allow shared use of the same
spectrum by all hubs. Only the hub
being monitored transmits a signal on
this shared spectrum. The performance
of the equipment to transmit the VSB
AM envelope to 855 York Mills must
meet RS-250B short haul specifica-
tions.
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Figure 4. Secondary hub processing

® Video signals originating at any
hub are FM modulated and inserted
onto fibers both Eastbound and West-
bound. A unique fiber and frequency
allocation is made for each signal since
all signals must reach all hubs via two

separate paths without requiring notch
filters to prevent collisions.

Secondary hub interconnect

Each primary hub serves approxi-

HEADEND
EQUIPMENT
REPAIRS'!

SINCE 1974, YOUR BEST BET FOR
EQUIPMENT, SERVICE & REPAIR

= Receivers

=" Processors

= Strip Amps

= Field Meters

= FCC Offset
Modification

= LNC

All makes and models repaired.

10-15 working day turn around
complete repair reports
90 day warranty

800-346-3083

Call for quotes on distribution and
S.A. addressable converter repairs.

P VN Midwest
Ads CATV Engineering

1818 N. Went Street, Mishawaka, IN 46545

HEADEND SERVICE . RECEIVERS « MODULATORS » PROCESSORS
DISTRIBUTION REPAIRS « TRUNK AMPLIFIERS « LINE EXTENDERS
TEST EQUIPMENT SERVICE « CALIBRATION « REPAIR » UPGRADES

FACTORY-TRAINED WARRANTY SERVICE
» WAVETEK TEST EQUIPMENT

ALPHA TECHNOLOGIES POWER SUPPLIES « CATEL HEADEND
QUALITY SERVICE « AFFORDABLE PRICES
» NO-NONSENSE 90-DAY WARRANTY!
Emergency Repairs, Fast Turnaround our specialty—AT NO EXTRA CHARGE!

JERROLD IN STOCK
e 450 MHz DISTRIBUTION
e JLC/JLP LINE EXTENDERS
e S450 M Modulator « S450 P Processor

WRECKING-OUT OR REBUILDING THIS SUMMER?
CALL NCS FOR THE BEST SALE PRICES OR TRADE-IN DISCOUNTS
AGAINST YOUR NEW EQUIPMENT REQUIREMENTS!

NCS INDUSTRIES, INC. 2255-E Wyandotte Road, Willow Grove PA 19090

800-523-2342 IN PA: 800-492-2032

SEE US AT THE NEW ENGLAND CONVENTION
BOOTH #130

Reader Service Number 36

Reader Service Number 37
Communications Engineering and Design July 1989 53



mately 15 secondary hubs. Each secon-
dary hub serves an average of 10,000
homes. The signal format leaving the
secondary hub is AM, initially on coax
trunks and eventually on fiber. The
secondary hubs are connected in a
number of rings with typically five to
eight hubs per ring. The conventional
CATV broadcast signals are delivered
on four dedicated fibers to each hub.
This connection scheme is illustrated
in Figure 3. A further four fibers per
hub have been allocated for future
services, such as programming on de-
mand and a spare.

A hub-to-hub allocation of four fibers
has been made for redundancy. Should
the normal path be severed, the broad-
cast signals can be fed to affected hubs
from the opposite direction, albeit at
reduced quality. A failsafe switch senses

the loss of primary feed and connects
the hub to the alternate signals avail-
able. Hubs are spaced approximately
every 3 km, which corresponds to
fourth level cellular telephone cells.
The low optical loss between hubs
means that a transmitter at a primary
hub will be able to serve a number of
secondary hubs. Similarly, transmit-
ters are not required at every hub to
supply backup signals to its neighbor.
Rather, a total loss budget of 12 dB is
allowed in the backup path which
accommodates several hubs, with cou-
plers at intermediate hubs, before re-
transmission is required.

In addition to CATV signals, the hub
interconnect cable supports the re-
quirements of the Cantel cellular tele-
phone network with 12 daisy chained
fibers. There are also four reverse data

FIBER CAHLE IN FIBER CABLE TERMINATION HERSLCANER OJL
AND SPLICING
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Figure 5. Optical bridger block diagram

FEEDER PORTS

and four spare fibers in the daisy chain.
One immediate application of the re-
verse fibers is the carriage of status
information from the terminal equip-
ment at each hub to the primary hub.

A block diagram for the secondary
hub is shown in Figure 4. Redundant
fiber paths are illustrated, with receiv-
ers allocated to each. A multiple input
switch allows any signal delivered to
the hub to be monitored via the agile
tuner. The output of the tuner is
switched onto the reverse fiber under
the control of the status monitor system
and delivered to the host primary hub
where it is connected into the video
monitoring hardware.

A set of A/B switches selects the
back-up fiber paths in the case of
failure in the normal link. A combiner
and diplex filter prepares the AM video
signal for delivery to a launch ampli-
fier and injection onto coaxial trunk
cables. The 5 Mz to 30 MHz return
signals are upconverted to a clear area
of spectrum and combined with other
return data onto the reverse fibers for
delivery to the primary hub.

Signal quality requirements at the
secondary hubs dictate that the trans-
mission path from primary hub to
secondary hubs exhibit a signal-to-
noise ratio of 56 dB for the CATV
signals. It is anticipated that the
terminal electronics of the secondary
hub will fit into one rack.

Optical bridger

When the need to expand capacity
beyond 80 channels occurs, probably
after 1993, it is anticipated that fiber
will be extended beyond the secondary
hubs to serve individual bridger loca-
tions. A fiber-to-coax interface device,
termed the optical bridger, will be
located at each conventional bridger
amplifier, served by four dedicated
fibers and launch up to 150 channels
onto coaxial based distribution plant
to deliver signals to approximately 200
homes. Figure 5 illustrates the func-
tional elements for an optical bridger.

Provision for four fiber terminations
are made to support both receivers and
a transmitter within the optical br-
idger. Delivery of 150 channels re-
quires that each receiver process 50
channels which are subsequently com-
bined. The launch amplifier may be
either a single block as depicted or each
receiver output could be amplified
separately and then combined. The
decision is one of economics for the
level of performance required. It is
currently believed that the AM link
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FIBER ARCHITECTURE

performance to the optical bridger will
need to meet a carrier-to-noise ratio of
at least 55 dB.

An A/B switch is incorporated to
allow back-up support to the fiber
based equipment by using the existing
coaxial trunk cable. Performance will
be inferior to be sure, but at least
limited service will be maintained in
the case of failure. Status monitoring
equipment in the optical bridger is
consistent with the Rogers’ philosophy

of a comprehensive system to maintain
high quality and reliability.

Signal loss is detected by the moni-
toring electronics and switches the A/B
selector to the back-up path.

Interactive subscriber data is sepa-
rated from the feeder cables and com-
bined with a status monitor signal for
upstream transmission via a laser
transmitter. Upconverters may be
added, as shown, to augment the signal
carrying capacity in the upstream
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INC.

1-800-423-2594

1-800-342-8840 in Florida
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direction.

Powering for the optical bridger may
be via the existing trunk cable or
through a separate powering port. In
either case, conventional 60V AC pow-
ering is envisaged.

High capacity/reliability feeder

With the fiber network able to
deliver 150 or more channels to the
bridger locations, it is necessary to
devise a feeder architecture with com-
mensurate transmission performance
and capacity. The “Superdistribution”
concept used by Rogers fulfills this
requirement. Superdistribution (See Fig-
ure 6) uses a combination of forward-
feeding and backward-feeding the mul-
titap cascades via directional couplers
at the output of the bridger and line
extender amplifiers. The bridger out-
put and each line extender are directly
interconnected by pure 500/625 distri-
bution cable in a mini-trunk configura-
tion. This arrangement permits line
extender AC powering without the
necessity of current flowing through
the multitaps and their internal chokes.
As the flat loss of multitap attenuation
is removed from the line extender
interconnection, existing line extender
spacing can often be maintained, even
for plant operating close to 1 GHz.

This plant configuration is substan-
tially more reliable than that of a
conventional tapped feeder line as it
avoids the most common faults which
are power related i.e. fuses, short
circuits, hum, intermittent connections,
etc. It also provides a much flatter
frequency response with far fewer re-
flections which should be advanta-
geous for the distribution of advanced
television signals.

One way to quantify the improve-
ments inherent in this revised feeder
design is by counting the number of
connectors a signal must pass through
prior to reaching the customer at the
extremity of the feeder. Traditional
tapped feeder would have 48 connectors
between the bridger and extremity
while the revised architecture features
23.

This revised design has some unique
benefits in coping with non-linear dis-
tortion performance should the appro-
priate line extender amplifier be used.
The required output level from one line
extender to feed the pure cable inter-
connecting the second line extender is
far lower than that traditionally found
in feeder area designs. The only high
level needed is that to drive the short
tapped spurs. This could be accom-
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) The inherent derating in this configu-

FIGURE 6: HYBRID FIBER/COAX TOPOLOGY ration is very beneficial when trying

to achieve 150 channel loading on

AM FIBER 1,000 MHz plant with present day
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Baite

ignal distribution systems is in-

creasingly dependent on the reli-
ability of 60 volt A.C. power backup.
The decreasing quality of utility power,
and increasingly frequent interrup-
tions in delivery of power add to the
list of challenges to the cable system
engineer in his efforts to improve
service to subscribers.

Manufacturers of standby power sup-
plies have traditionally left the deci-
sions on selection, installation and
maintenance of the battery sub-system
to the cable engineer. Without stan-
dards of quality, a clear definition of
the requirement, and with potentially
unrealistic expectations respecting bat-
tery service life, the industry has
experienced wide variations in per-
formance and reliability of its standby
powering equipment.

It is the object of this paper to lay
groundwork for establishment of a
process leading to the creation of stan-
dards for battery usage in the CATV
standby power application. The paper
reviews the nature of the CATV standby
power battery service requirement, and
compares this requirement to available
classes of battery service. The special
needs relating to temperature, environ-
ment, price/performance and mainte-
nance are discussed, and comparisons
made within two main battery types.

The paper concludes with recommen-
dations affecting the use of AGM
(absorbed glass mat) batteries and
Gelled Electrolyte batteries.

The reliability of cable television
s

Standby power battery requirements

Size, voltage rating and discharge
capacity. Typical standby power sup-
plies in CATV use a 36 volt D.C.
inverter as the back-up source. Some
designs remain that use a 24 wolt
source, although these have largely
passed from common usage. Dual par-
allel battery strings are in use where
higher capacities are required to sup-
port longer run times. The “standard”
3-battery series-connected 36 volt hook-

By Larry Lindner, Bob Bridge, Alpha
Technologies and Charles Marks,
Johnson Controls

up will be the example used throughout
this paper. At typical run times of 1.5
to 3 and 4 hours, at 60 VAC loadings
of between 7 and 12 amps, battery sizes
in the “group 31” case size offering
capacities of greater than 150 minute
reserve capacities are commonly used.
Batteries commonly produced for the
automotive, traction and marine mar-
kets suggest themselves for this appli-
cation, and are widely available in the
capacity range indicated.

Charging requirements.

1) Float service. The standby power
supply battery must be continually
maintained at a state of full charge, in
anticipation of a discharge cycle at
unpredictable intervals. Float service
is commonly used by power supply
designers. A constant-voltage float is
impressed permanently across the bat-
tery string. Current flow into the
battery string is determined by the
total battery series impedance, a func-
tion of charge level. At the correct float
voltage, a fully charged string of three
batteries will continuously draw only
a small amount of replenishment cur-
rent to compensate for ongoing self-
discharge. At any level of discharge, a
demand current proportionate to the
required charge will be drawn from the
float charger.

2) Temperature variation. The
standby power battery will be used in
outdoor enclosures and is therefore
subject to most environmental condi-
tions. The most important of these will
be temperature variation. The battery
will be required to charge effectively,
to retain significant discharge capac-
ity, and to provide reasonable service
life over a wide range of temperatures.
Temperatures will range from extremes
well below zero degrees to high values
in the 120-degree to 135-degree range.
Float charge systems must be tempera-
ture compensated to avoid overcharg-
ing at high temperatures, and to avoid
inadequate charge levels during peri-
ods of extreme cold.

3) String, charging. The 36 volt
inverter battery comprises three 12-
volt batteries in series. Use of a single
charger to float the three batteries at
equal voltages requires that the single
float voltage value be divided across

ry standards for
CAIV standby powering

three equal-impedance batteries. This
requires that the batteries be of identi-
cal production, identical age, and in
identical condition. Variations between
batteries, or early failure of a cell
within a battery, will unbalance the
charge voltage distribution, usually
resulting in overcharge of the remain-
ing batteries. Batteries produced with
low-cost materials, and/or in a poor
quality-control environment, may have
inherent imbalance conditions even
when fresh from production. Carefully
matched batteries, known as “UPS
Grade,” have been considered outside
the price range of CATV budgets.

Discharge service. Cable back-up
requirements come in unpredictable
spurts, depending on local conditions
of weather and utility reliability. Out-
ages may occur typically for very short
periods on average, but on occasion
may be lengthy. National averages
have been reported to be in the 20
minute range, but outage classifica-
tions within CATV have not been
standardized. Qutages of seconds, or
minutes in duration, are common. Dur-
ing periods of storms, extreme light-
ning activity, or severe winter weather,
outages may last for days.

Battery back-up is normally ex-
pected to provide inverter power for up
to two hours on average at typical
loads. Many CATV franchise agree-
ments today call for four-hour run
times, but these are largely unrealistic
and in any case are seldom referred to
a required amount of load power.

Discharge events can be said to be
at random intervals, of widely varying
duration. For events which last longer
than available capacity, the battery
may remain without charge for the
duration of the outage until restoration
of power by the utility or generator.
These events may be at extremes of
temperature.

Discharge current levels. Standby
power supply rated load values are
currently in the 10 amp to 28 amp A.C.
range. This translates to power re-
quirements in the 700 Watt to 1,800
Watt range, at 36 volts D.C., when the
inverter is called on to support cable
loads and operation of the power supply
circuitry. For a 36 VDC string, dis-
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STANDBY POWERING

charge currents will therefore be in the
range of 20 to 50 amps. By far the
majority of standby power supplies will
operate in the 12 amp A.C. output
range, (at 60 VAC), calling for a 23
amp average discharge current level
from inverter batteries. “Cranking”
ratings, given as “C.C.A.,” or “cold
cranking amps,” describe short-term
discharge ratings for batteries used in
automotive starting applications. For
standby service applications, most 12
volt batteries in use today are rated for
“reserve capacity,” in minutes, at 25
amps discharge. The reserve capacity
rating then, is almost directly equiva-
lent to “standby time” attainable at
average CATV loads. Batteries used
in cable should be compared on the
basis of reserve capacity, not “amp-
hour” ratings or C.C.A. figures.
Vibration environment. Batteries
in most CATV applications are mounted
on poles in enclosures at 10 feet to 20
feet off the ground, or on concrete
pad-mounted enclosures. These are all
in direct contact with traffic-generated
vibration on cable rights of way, and
this vibration is relatively constant.
Occasional “whipping” or jolts due to
falling ice, high winds or adjacent use
of heavy equipment may be experi-
enced. Mechanically, the environment
is not exceptionally stable.
Maintenance environment. Main-
tenance of line equipment and sub-
scriber connections tends to dominate
the time of the outside plant mainte-
nance staff. Power supply familiarity
and battery test procedures are gener-
ally low on the priority list of many
cable technicians. This can lead to low
levels of understanding of the role of
the battery in the standby equation.
On the plus side, training programs
from vendors and a growing sensitivity
to power protection is rapidly improv-
ing maintenance levels focused on
standby power supplies. Progressive
cable operators, using optimum main-
tenance schedules, may direct field
technicians to visit power supplies
quarterly or even more often, but
correct procedures relative to checking
battery health remain somewhat hit-and-
miss. Virtually no directives exist which
mandate removal of batteries from
service until after the power supply
ceases to function. It appears that
battery failure is the only symptom
that is universally recognized as in-
dicative of the end of service life.

Battery chemistry review

The lead-acid battery, in common

use for over a century, in size, price,

and capacity ranges suited to the

CATV application, are considered in
this paper for their suitability. A
review of lead acid chemistry follows.

The chemical reaction between lead
dioxide (PbQ,), lead (Pb), and sulfuric
acid (H,SO,) provides the lead-acid
battery’s energy. The electrolyte, which
is a 1-to-3 solution of acid in water
(under full charge) at 77 degrees Fahr-
enheit may be in free liquid (flooded
cell), finely distributed into a fibrous
absorbent carrier (absorbed glass mat),
or suspended in a mineral gelling
material (gelled electrolyte). The “ac-
tive” material of the positive electrode
is the lead dioxide, and the active
material of the negative electrode is
metallic lead (Pb). Both active materi-
als are present in the electrode struc-
ture as paste, mounted in a metallic
lead frame or “grid” structure. The
pastes are porous to facilitate the
required amounts of surface area needed
to support anticipated discharge cur-
rents.

On discharge, the active materials
are converted to lead sulfate (PbSO,)
which is deposited on the grids. The
sulfuric acid solution turns to water
(H,0) as the sulfate is consumed and
water is produced. During recharge,
particles of lead sulfate are converted
back to sponge lead at the negative
electrode and to lead dioxide at the
positive, by the charging source driving
current through the battery. The well-
known reaction is:

Pb + PbO2 + 2H,SO,
Lead + Lead Dioxide + Sulfuric Acid

—
discharge/charge

-—

2PbS0O, +2H,0
Lead Sulfate + Water

Battery construction review

Grid alloys. Lead alloy grids are
used to mechanically support the active
electrode material. Grids are produced
from cast lead, or lead sheet. As pure
lead is too soft for grid material,
alloying materials such as calcium or
antimony are added. Antimony, in 4 to
6 percent amounts, tends to dissolve
from the positive plate and redeposit
on the negative plate. This affects
operating voltage, increases water con-
sumption and reduces life as the anti-
monial battery ages.

Calcium was first used in telephone
battery applications as a hardener.

Service life was lengthened, and less
frequent watering was required.
Amounts vary from 0.03 percent to 0.10
percent.

Grid pastes. Lead oxide pastes ap-
plied to grids by hand or machine
contain measured amounts of a mix-
ture of lead oxide, sulfuric acid and
water. Fibrous additives may be pre-
sent for increased strength and binding
ability. Expanders may be used to
increase porosity, and subsequent cur-
rent-supporting surface area.

Pastes with low density (high poros-
ity) are used in high-rate shallow
discharge service. Pastes where a deep
discharge is required at relatively low
rates need to be higher in density (less
porous). Deep discharge stresses the
paste material as it grows during
discharge on the grid structure. These
stresses will work to loosen the paste
material from the grid. High density
paste will hold onto the grid through
the stress of deep discharge. Each deep
discharge cycle of the battery will work
to weaken the paste-grid bond, and
batteries in deep-discharge will be
cycle-life limited.

The paste curing process during
production helps to determine its serv-
ice characteristic. Flash drying after
initial pasting, and subsequent lengthy
cures at specific temperatures and
humidity levels will determine paste-
grid bonding and paste densities.

Battery assembly. Positive and nega-
tive plates are electrically insulated
from each other by separators. Separa-
tors include PVC, phenolic/celluloid,
microporous rubber or polyolefin. Some
sealed batteries use glass fiber mats.
Separator materials are porous or per-
meable to allow ionic conductivity.
Current flow through separators will
be a function of pore size in the
separator: internal impedance then, is
partly a function of separator material.
Separator types can have a dramatic
effect on service life.

“Formation” of the battery is the
initial charging of the assembled unit.
Electrolyte is added to the battery and
charging current applied. During this
process, the sulfuric acid in the paste
material transfers to the electrolyte,
resulting in a final specific gravity
higher than that of the electrolyte
added.

Battery service categories

In producing batteries for different
types of service, the production pa-
rameters such as grid size, alloys used,
paste mix, paste density, paste cure,
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separator material and the internal
physical dimensions of the case may all
be varied and optimized. The service
requirement will be dictated by pa-
rameters of capacity, cycle life, “float
service” life, cost and discharge depth.
The majority of 12 volt lead-acid stor-
age battery service requirements have
been divided into three classes of
service: “SLI” or “starting-lighting-
ignition,” “deep cycle,” or “traction”
batteries, and “stationary” batteries.
SLI batteries. An ability to deliver
maximum amounts of current in mini-
mum amounts of time characterizes
this category. The automotive starting
application is the most familiar use for
this type of battery. The battery design
and construction is therefore optimized
for low impedance by maximizing plate
exposure to electrolyte. This calls for
thin plates (to maximize the number
of plates) and low density (porous)
active material. Discharge depth is
typically shallow, as perhaps only one
percent of the battery’s total capacity
is taken off during a typical “short
burst” discharge in a starting applica-
tion. If deep discharges are taken off of
an SLI type battery, very few cycles
will be available, as the paste-grid
bond is severely stressed by the elec-

trode growth during the discharge. The
thin plate structure and porous paste
will be seriously weakened by deep
cycling. SLI batteries are also charac-
terized by low-cost materials and eco-
nomic construction.

Deep cycle batteries. The deep
cycle application implies discharge cy-
cles to as much as 80 percent of the
capacity of the battery. The use of thick
grids with high paste density is re-
quired to support the stresses of dis-
charge to these depths. Premium sepa-
rator material is usually required, with
possible additional use of fiberglass
mats, to assist in support of the paste
material on the grids. Reduced surface
area of plate to electrolyte contact will
increase internal impedance and re-
duce values of discharge currents.

Stationary batteries. Batteries
which are required to support lengthy
discharges (up to 8 hours) and long life
in service, particularly in the 48 VDC
battery plants used by telephone com-
pany central office equipment, have
come to be known as “stationary
batteries.” These units are normally
racked in place, and are typically
high-quality flooded designs using pre-
mium materials and high-quality con-
struction methods. These batteries are

assembled with much more care than
automotive or deep-cycle products. Sta-
tionary units typically are rated for 20
year life on float service.

Sealed batteries. All three of the
main service categories may be pro-
duced in sealed designs. Sealed batter-
ies are designed to eliminate the need
to add water, increasing the conven-
ience and safety to the user.

Flooded batteries, typical of the SLI
category, may be sealed if extra electro-
lyte is used to provide the additional
reserve of water. Lead calcium grids
should also be used in a sealed flooded
model to minimize gas production.
These units are normally supplied as
“maintenance free” batteries in the
SLI market.

AGM batteries, or “absorbed glass
mat” products are also known as
“starved electrolyte,” “acid limited”
or “recombinant” batteries. In this
sealed lead-acid product, a mat of fine
glass fiber material functions as a plate
separator with up to 95 percent void
volume in the mats. The mat acts as a
“sponge” to hold electrolyte between
the plates. About 95 percent of the void
volume is filled with acid, leaving
residual volume for gas transfer during
recombination. H, and O, gases, freed
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from the electrolyte during discharge
will normally vent to the atmosphere
in flooded batteries. In the AGM prod-
uct, these gases will recombine with
the negative plate and the electrolyte
during recharge, with virtually no gas
production released to the atmosphere.
An internal overpressure is main-
tained in AGM products to aid in
recombination by retaining the gases
long enough to recombine.

Gel batteries. Gelled electrolyte
batteries function as starved electro-
lyte batteries, but do not use a glass
mat. The high-density gel material
takes on a porosity through develop-
ment of “fissures” in the gel during
initial formation and charging of the
battery. Gas transfer during recombi-
nation then is facilitated by way of the
fissures. Gel materials in common use
are fumed silica, sodium silicate, boron
phosphate and polymer microspheres.
Gel products have exceptional shelf
life. Self-discharge rates in storage
may average 3 percent per month at
room temperatures.

Battery charging. Charging meth-
ods for lead-acid batteries may be
divided into: constant current; taper;
pulse; trickle; and constant potential.

Constant current chargers force a

fixed value of current through batteries
on recharge irrespective of the state of
charge of the battery. This can lead to
overcharge. Trickle chargers are sim-
ply low-rate constant current chargers.
Pulse chargers use current pulses which
are periodically disconnected to meas-
ure open circuit voltage. Constant po-
tential chargers (float chargers) deliver
current in proportion to the charge
needs of the battery. Float chargers
need to be temperature compensated.
Taper chargers are low-cost constant
potential chargers.

As batteries are only about 80 per-
cent efficient, more energy is delivered
to the battery during recharge than is
taken off during discharge. During the
last 5 percent to 10 percent of recharge,
a normal “overcharge” condition ex-
ists. Gassing occurs during this portion
of recharge. In a flooded battery these
gases are released to the atmosphere;
in AGM or Gel products, gases are
recombined.

Lead-acid battery failure modes

Loss of capacity. Normal end-of-
life will be corrosion of the positive
grid. Corrosion of the positive grid is
the slow conversion of the lead alloy

material to lead dioxide, resulting in a
loss of support for the active material.
As the grid material corrodes, its
resistance increases. This increasing
internal impedance is equivalent to
decreasing capacity. As the grid cor-
rodes, the lead dioxide material takes
up more room than the lead alloy did:
this is “positive plate growth.” With-
out design for this expansion, internal
shorts result. In designs where low
impedances and high-rate discharges
require thin, closely spaced plates, this
type of failure mode is more likely than
in low-rate, thicker-plate designs.

Thicker grids will obviously take
longer to corrode away. Long-life bat-
teries therefore are characterized by
thick grids. Stationary batteries may
have grids up to 0.30 inches. For
similar capacity ratings, (say in the
160 minute reserve capacity category)
an SLI flooded grid will be 0.030 inches
to 0.040 inches in thickness, whereas
gel and AGM products may be up to
0.115 inches. The AGM product, with
the mat acting as electrolyte support,
needs less room between plates for
separator and electrolyte, allowing
greater thickness to be used, resulting
in closer plate spacing.

Paste failure. During charge and

A o
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The following companies have paid
a fee to have their listing appear in the
Powering Callbook.
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Alpha Technologles. . . . (206) 647-2360
IOKS o Re o s elialle s v o o« (206) 671-4936
3767 Alpha Way

Bellingham, WA 98226-8302

PERSONNEL: Fred Kaiser, President; Bob
Bridge, Sales Manager.

DESCRIPTION: Alpha Technologies
manufactures and distributes: 60VAC
Standby Power Systems and accessories for
CATV and broadband LAN applications;
UPS Power Back-Up Systems providing line
power protection to computers and
telecommunications equipment; Status
monitoring systems for CATV and LANSs;
Surge suppression products for outside CATV
plant and complete training packages for
CATV Standby Maintenance.

CCOR
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(800) 233-2267
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BAG . o oo en s . . (814) 238-4065

60 Decibel Road

State College, PA 16801

PERSONNEL: John Hastings, National
Market Manager; Dick Taylor, National
Sales Manager.

DESCRIPTION: C-COR’s PS-900A is a
single module Standby Power Supply
featuring: 900 watts at 60 volts; transfer
time 16 ms; surge protection; pole or pedestal
mounting; and a 3-year warranty.

GNB Incorporated
. . . (404) 262-3292

............ (404) 264-5149
3340 Peachtree Road NE

Suite 2160

Atlanta, GA 30326

PERSONNEL: Russell Reynolds.
DESCRIPTION: Manufacture lead-acid
batteries.
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Hewleft-Packard Co.. . . . (707) 794-2664
Signal Analysis Division
FAX. . .« v v v e oo« (707) 794-4620
1212 Valley House Drive
Rohnert Park, CA 94928

PERSONNEL: Jeff Thomas; Joel Salzberg.
DESCRIPTION: Portable and self-contained,
the HP 85901A ac power source provides

up to 200 watts continuous output at 115 or
230 Vrms. It enables portable test and
measurement equipment to operate in remote
locations for up to two hours. Its built-in
charger has over-charge and over-discharge
protection.

HEWLETT
PACKARD
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Lectro Products. . . . . . (404) 353-1159
FAX: . .. ........ (404) 548-5493
420 Athena Drive

Athens, GA 30601

PERSONNEL: Mike Kearns; Arlene Adams.
DESCRIPTION: Cable television’s broadest
line manufacturer of standby and non-
standby power supply products. Featuring
fully redundant standby designs, totally
plug-in modularity and the highest efficiency
ratings available.
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CATV SYSTEMS CO.

Magnavox CAlV (315) 682-9105
Systems, Inc.
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100 Fairgrounds Dr.

Manlius, NY 13104

PERSONNEL: John Caezza, Product
Manager; Dieter Brouer, Vice President,
Engineering.

DESCRIPTION: 8PS-HEG60 high efficiency
power supply is the most efficient power
supply in the industry. Designed to boost
operating efficiency to 90 percent, the
8PS-HE60 can help save thousands of
dollars a year on power costs. In addition,
the high efficiency power supply will help
reduce capital costs by lowering the number
of line power supplies needed to power a
system.
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Performance Cable. .
TV Products

1770 Macland Road
Dallas, GA 30132
PERSONNEL: Jud Williams.
DESCRIPTION: Battery Tester: Determines
condition of heavy duty deep cycle batteries
used in standby power supplies. Standby
Power Supplies: Compact unit designed to
retrofit existing systems; delivers 60V RMS
at 14 Amps from 24Vdc. Ferroresonant
power supplies: Guaranteed for 5 years;
delivers 14 amps at 60V RMS; will retrofit
most existing systems.

. . (404) 443-2788

power conversion products inc.
c forty two east street p.o. box 380
crystat lake, illinois 60014
phone 815/459-9100 twx 910/634-3356
p fax 815/459-9118

Power Conversion . . . . . (815) 459-9100
Products inc.

POWERING CALLBOOK
FAX . .. (815) 459-9118 | WATS (National). . . . . . (800) 323-8166
Forty Two East Street (7Y 45 &5 o o s B (312) 677-1097
PO Box 380 4711 Golf Road

Crystal Lake, IL 60014

PERSONNEL: Chris F. Seyer, Executive
Vice President; Billie Nejedly, Inside Sales
Manager.

DESCRIPTION: Power Conversion Products,
located in Crystal Lake, IL, manufactures a
complete line of AC to DC Battery Chargers,
Rectifiers, Power Supplies, DC Power
Systems, AC Power Systems, DC to DC
Converters, Switchmode Rectifiers for Bulk
Power Systems, Inverters, AC Line
Regulators and Ringing Generators for the
telecommunications industry.

One Concourse Plaza

Skokie, IL 60076

PERSONNEL: Marty Ingram, Vice President/
Product Management and Marketing; Russ
Eldore, Product Manager.

DESCRIPTION: Anixter Cable TV stocks
the complete line of Lectro power supplies
and Gould ‘Watchman’ batteries. A variety
of Lectro models are available including the
15 amp Mini-Max, and the 18 amp Super
Ferro. To support Lectro’s power supplies,
Anixter stocks a full line of the watchman
series battery from Gould Electronics.

Power Guard Inc.. . . . . (800) 288-1507
736600000 WMo ool (205) 742-0058
506 Walker St.

PO Box 2796

Opelika, AL 36801

PERSONNEL: Jerry Schultz, President,;
D.J. Bos, Vice President of Sales.
DESCRIPTION: The fastest growing power
supply manufacturer ever because of our
commitment to quality products and service.
We started the move toward more efficient
power supplies in 1985, and offer more
modularity and the longest warranties in
the business. We also offer retro-fit solutions
to problems other manufacturers created.
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Power Technologies, Inc.. (206) 882-2304
FAXSEL . ghel « & vmnm o (206) 885-6177
14860 NE 95th St.

Redmond, WA 98052

PERSONNEL: Werner Krajicek; Lois Gilbert.
DESCRIPTION: Standard Products: AC
Supplies, Standby Power Supply, Single,
dual, dual redundant. Output up to 204, 60
VAC; UPS (Uninterupted Power Supply)
from 500 VA to 3kVA, stand alone, rack
mount, on line NO transfer time, output
true sine wave. Custom Products: DTD
Replacement (full warranty); Power Supply
Test Set; Status Monitor and Standby Power
Supply Retrofit.

Distributors
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CABLE TV

Anbder Cable TV . . . . . (312) 677-2600

Hudson Supply Co.. . . . (800) 441-0666
FAXTENTRER: & -t (818) 964-3664
17901 E. Ajax Circle

City of Industry, CA 91748

PERSONNEL: Steve Egerer, Executive Vice
President; Steve Brazil, Vice President,
Sales.

DESCRIPTION: Hudson Supply Co. is a full
line national distributor of products intended
for use in all powering requirements involving
60vac CATV and LAN coaxial powering,
both stand-by and non-stand-by pole and/or
pedestal mounting. Hudson Supply also
provides 120vac UPS systems for back-up
powering for personal computers, CATV
system billing systems and headend
processing equipment.

LUDWEST S
CATV

A dwision of Midwest Corporation

More than supplies. Solutions.

Midwest CATV.. . . . . .. (800) 227-3716
A Division of Midwest Corp.
FAX:. . .......... (304) 346-0624

PO Box 271

1012 Kanawha Blvd. East

Charleston, WV 25321

PERSONNEL: Chris Sophinos, Chief
Operating Officer; John Johnson, Purchas-
ing Manager.

DESCRIPTION: The Power Guard line of
power supplies are in stock at all Midwest
CATV warehouses. Power Guard offers a
full line of highly efficient, modular and
uniquely featured powering equipment.
Power Guard is competitively priced with
the best warranty in the business. Call
Midwest CATV for immediate delivery of
Power Guard.
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discharge cycles, lead sulfate builds
up on the lead dioxide plate material.
Lead dioxide is a brittle, ceramic-like
material, and is more dense than lead
sulfate. This repeated expansion and
contraction of the composite plate
stresses the active material, causing it
to break loose from the grids. Deep
cycling obviously causes great stress.
Deep cycle batteries may incorporate
several layers of material or envelopes
over the plate to retain the active
material in place. Again, high density
materials will tend to remain in place
in the grid under the stresses of deep
cycling.

Shorts due to dendrite produc-
tion. Cell shorting can occur in several
ways. Most commonly it occurs when
the design has not allowed for positive
grid growth. Cell shorting can also
occur, due to “dendrite” formation,
when batteries are very deeply dis-
charged. Dendrites are conductive lead
paths that penetrate the separator.
Dendrites occur as the battery is dis-
charged and the electrolyte specific
gravity (S.G.) is lowered. Lead sulfate
from the plates becomes more soluble
in the low S.G. electrolyte. Upon re-
charge, this lead sulfate turns into
metallic lead forming dendrites. AGM
batteries seem to be more susceptible
to this deep discharge problem as they
are designed to be an “acid starved”
system ‘and to use up most of the
sulfuric acid. The gelled product main-
tains a higher specific gravity which
tends to inhibit lead sulfate solubility
and resultant dendrite formation.

Accelerated grid corrosion. Posi-
tive grid corrosion occurs under all
conditions in a lead-acid battery. The
rate of corrosion is dependent on grid
alloy charging wvoltage, temperature
and electrolyte specific gravity. Im-
proper float voltage, high temperature
and elevated electrolyte S.G. will all
increase the rate of positive grid corro-
sion. In general, AGM batteries oper-
ate at a slightly higher S.G. than gelled
batteries to compensate for the limited
electrolyte volume. If ‘this type of
battery is not designed with the slightly
higher grid corrosion rate in mind, it
will fail prematurely, particularly at
higher temperatures. High float volt-
ages that increase grid corrosion point
out the need for proper temperature
compensation.

Sulfation. Normal production of lead
sulfate during discharge is converted
to the usual reaction products during
recharge. If batteries are left to stand
on self-discharge and experience lengthy
periods of stand-time at partial charge

levels, a hardening of the lead sulfate
sets in, which is much more difficult to
break down on recharge. This hard
sulfate acts to close the “pores” of the
active material. Obviously batteries
should be charged as soon as possible
after discharge. Sulfation is acceler-
ated at elevated temperatures. Sul-
fation can be reversed somewhat by
sustained overcharge, to break down
the sulfate material. This will produce
excess gassing and is not recommended
for sealed batteries. Excess gases in
sealed batteries will be vented by
pressure-relief valves, resulting in re-
duced battery life.

Sulfation is also enchanced by low
electrolyte level in flooded batteries (at
the exposed tops of plates), higher
specific gravities, and higher operating
temperatures. Continuous undercharg-
ing due to inadequate float voltages or
inadequate temperature compensation
will increase sulfation rate.

Operation at elevated tempera-
tures. The chemical processes at work
in all lead acid batteries will proceed
more rapidly as a function of increasing
temperature. The rule of thumb is
“.for every 15 degrees Fahrenheit of
continuous operating temperature over
77 degrees Fahrenheit, battery life
expectancy will be halved..” This im-
plies that a battery with an estimated
60-month life at room temperature will
have a 30-month life if operated con-
tinuously at 92 degrees Fahrenheit.
At 107 degrees Fahrenheit, the antici-
pated life is reduced to 15 months.
Battery life can be maximized through
operation at reduced temperatures, and
with 'correct temperature compensa-
tion of charging current.

Conclusions

It is evident to CATV engineers that
a sealed-construction battery is first
choice for the standby power supply
application on grounds of ease of han-
dling, safety, UL approvals and local
electrical codes. Flooded batteries are
to be avoided due to hazards in ship-
ping, transporting to power supply
locations, warehousing, disposal and
lack of approval by UL or local jurisdic-
tions for use on poles or in ground-
mounted installations on public rights-
of-way.

The choices are reduced to gelled
electrolyte products or AGM products,
which have been made available in the
capacity and price ranges compatible
with customary cable industry budg-
ets. This reduces the choice to sealed,
non-flooded products aimed at deep-
cycle (“traction”) applications and sta-

tionary applications.

AGM or gel products with thick
plates, designed for potentially lengthy
discharges without cycle damage will
be suitable candidates for use in the
CATV application. The greater suscep-
tibility of the AGM product to acceler-
ated corrosion, dendrite growth, plate
growth and capacity reduction, with all
of these increased at higher tempera-
tures, will result in shorter service life
for this choice.

AGM units will be economic choices
in cooler, or relatively constant room
temperature environments. The gel
product should offer lengthier service
life, all things being equal, as it
appears less susceptible to the proc-
esses leading to failure. “Dry-out” of
the gel product due to sustained over-
charge at elevated temperatures has
been reported as a common failure
mode of this battery type in power
supplies without temperature compen-
sation circuitry.

Imbalances in internal impedances
due to production process variations
can be expected to have equal effects
on both types. The lower production
cost of the typical AGM product rela-
tive to the gel product suggests more
proneness on the part of the AGM to
variations between individual batter-
ies in a given production run. Gel
products now made for long life station-
ary battery applications can be ex-
pected to have tight quality control
content and higher quality materials
used in construction than AGM’s manu-
factured for trolling motor markets and
subsequently marketed as CATV
standby power supply batteries.

Prices of AGM products made for
mass markets have been a significant
attractant for tight CATV budgets.
Typical purchases have been driven
by “price per unit,” with little regard
for service life. Simple arithmetic points
out that a battery product with a
typical two-year service life supplied
to the market at (say) $75, will have
an annual amortization of $37.50. An-
other product with a potentially longer
service life of (say) three years, at
pricing of $85, amortizes at $28.33 per
year. When price/performance compari-
sons of service life are made in this
way, the “more expensive” product
may be up to 25 percent less costly in
the long run. m
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For the next 12 months, CED will
feature one article per issue devoted to
the subject of cumulative leakage index
and the July, 1990, compliance require-
ments. Specific questions or topics you
would like to see featured are invited.

leakage measurements have to

meet certain performance criteria.
These performance criteria are due to
the unique requirements of dealing
with cable leaks. The design require-
ments of the receiver are far more
detailed than the system requirements
of the receiver since they are interre-
lated. However, the overall perform-
ance of a receiver can be determined
from the data sheet once some of the
system considerations are known.

The receiver specifications which are
of interest include frequency coverage,
sensitivity, measurement dynamic
range, selectivity, intermodulation per-
formance, stability, signal identifica-
tion and field-strength readout.

The requirements for each specifica-
tion are a combination of two influ-
ences. First is the real-world situation
which a cable leakage technician will
encounter while maintaining the cable
plant.

The second influence on the specifi-
cations of the measurement receiver is
Part 76 of the FCC rules.

Frequency coverage. Part 76 re-
quires that the aeronautical bands are
protected. These include the 108 MHz
to 137 MHz and 225 MHz to 400 MHz
bands. While these are the frequenices
of concern in the eyes of the law, a cable
operator cannot interfere with any
service which occupies the same spec-
trum.

There is considerable frequency de-
pendence upon the nature of the leak.
Leakage at one frequency can be very
high and nonexistent at an adjacent
channel. The actual leak and the
parasitic coupling to other radiating
elements such as power and phone lines
is unpredictable. A receiver which
covers as much of the cable spectrum

Receivers used in making cable

By Ted Dudziak, Project Engineering
Manager, Cable Leakage Instruments,
Wavetek

as possible will ensure that all the
frequencies are protected and provide
a good diagnostic tool for effectively
finding the leaks once they are de-
tected. The cable technician can tune
the receiver to the frequency which has
the best leakage characteristic for
finding the leak.

Sensitivity. The sensitivity require-
ment of the receiver is related to the
field-strength measurement technique
used. Part 76 specifies that a tuned
half-wave dipole be positioned 3 meters
from the leak and that the minimum
leak is 20 pV/m. The half-wave dipole
might be considered worst case as far
as the pickup element is concerned.
However, the 3 meter distance is not a
very practical situation. It is an ac-
cepted practice to make a field-strength
measurement at the actual distance
and extrapolate the reading to the 3
meter distance. The conversion is made
using the inverse relationship between
distance and field-strength. For exam-
ple, a measurement made at 30 meters
will be 20 dB higher at the 3 meter
distance.

Table 1
20pV/m terminal voltages with a dipole

Antenna
Frequency Factor 3 Melers 30 Meters

72 35 -375 -575
108 70 -40.7 -60.7
118 78 -415 615
137 LA -42.8 -62.8
225 134 -471 -674
400 184 -520 -720

Table 1 contains antenna terminal
voltage in dBmV versus distance for
different measurement frequencies us-
ing a half-wave dipole. Note that the
dipole antenna factor affects the termi-
nal voltage.

These terminal voltages represent
the minimum sensitivity required for
a 20 pV/m field-strength at a 3 meter
distance. A 50 pV/m field-strength
measurement is required by Part 76.
The higher field strength increases the
terminal voltages in Table 1 by ap-
proximately 8 dB.

Dynamic range. The dynamic range
of the receiver affects the measurement
accuracy as well as the receiver re-

Receiver requirements for
cable leakage measurements

sponse to high level signals. Although
leaks of 18,000 pwV/m are possible,
measured values above 1,600 nV/m are
moot. A single 1,600-pV/m leak will
cause a CLI failure. A measurement
range of 30 dB would cover the 50 to
1,600 wV/m requirement while a 60
dB detection range is necessary to cover
20 to 20,000 pV/m at the 3 meter
distance. However, if the distance ap-
proximation is used to extrapolate the
field-strength, then a 50 dB measure-
ment range is necessary.

Selectivity. The selectivity perform-
ance of a measurement receiver affects
the noise bandwidth, adjacent channel
interference and spurious response.

The noise bandwidth can determine
the minimum detectable signals level.
In communications system design, a
rule-of-thumb is that there is -144 dBm
of noise power available for a 1 kHz of
system bandwidth. Thus, a 75-ohm
system and 30 kHz system bandwidth
will give a noise floor of 0.5 pV.
However, with techniques similar to
those used in spectrum analysis the
measurement range can be extended
below the system noise floor. Addition-
ally, the inherent noise figure of the
receiver will contribute (4 dB to 8 dB)
to the noise floor. Thus the entire
measurement bandwidth of the re-
ceiver must be considered.

Adjacent channel interference can
be a concern when making measure-
ments within the aeronautical bands.
Aircraft and tower transmitter power
can be high enough to get through very
selective bandwidths when trying to
measure low level leaks. Fortunately,
aircraft communications is intermit-
tent even in the busiest areas and will
allow measurement of low level leaks
between transmissions.

Ideally, the receiver bandwidth
should be narrow enough to reject the
adjacent channel signals spaced by the
offsets specified by Part 76. However,
frequency tolerances of the headend
modulators will be a concern so that a
wide receiver bandwidth is desired,
which allows a low enough noise floor
to make adequate measurements. Sta-
ble pilot carriers can be used to give
an ideal measurement reference, how-
ever, they are limited to that particular
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frequency of operation or the number
of additional pilot carriers that a cable
system wants to put on its system.
Additionally, pilot carriers usually have
modulation impressed on them which
forces the receiver bandwidth to be
wider than if a single tone or carrier is
used.

Spurious performance is affected by
receiver bandwidth in that conversion
products in the receiver need to be
minimized by adequate rejection.
intermodulation performance. Inter-
modulation performance is affected
primarily by the input stage of the
receiver. This is of particular concern
for wide coverage receivers as well as
any receiver used in areas where high
level off-air signals are present. A wide
coverage receiver will contain prese-
lector filters and amplifiers which have
high intercept points. Additional rejec-
tion of off-air signals can be obtained
by using commerically available band-
pass filters for the channel of interest.

Stability. Tuning stability of the
receiver includes both frequency con-
trol and measurement accuracy. The
narrower the receiver bandwidth, the

dr1f§ out of the de- Table 2
tection range and
the patrolling ac- Summary of recelver requirements
tivity be ineffec- Sensitivity <05pv
tive. Tuning adjust- m:ywng. > gg ﬂ?
] < r4

GOGTE pr‘;‘"ded 0'; Frequency coverage 108 o 137 MHz and 225 o 400 MHz internal
an 1nstrumen Intermodulation preselectors
should not have to | stablitly frequency: correlated to cable source amplitude
be continually re- | idon S 1.2%% c:voer éeengperoft:fM S

; Signal tiflor correl vil signa an
adj‘tf.Stﬁ;i t: malt‘ﬁ demodulators with speaker oufput
a held streng Measurement readout  digital for logging purposes and analog for
measurement. locating the leak

Measurement

stability should be as good as most
signal level meters. Additional errors
due to the logistics of making the
measurement will occur during the
measurement process.

Other concerns. The receiver should
have the ability to distinguish the
cable signal with other off-air signals.
Fortunately, the video signal has a
unique signature within the aeronauti-
cal band. The use of positive and
negative offsets can provide additional
signal differentiation for adjacent sys-
tems. A pilot carrier with unique
modulation provides good signal iden-
tification with the consequences dis-

by the technician. A digital readout is
ideal in that there is no influence by
the readout device. Table 2 summarizes
receiver requirements for maintaining
control of cable leakage. ®
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High

rofile investments

in the cable indusiry

industry have been few and far

between over the last decade. The
majority of tower work has been in the
area of unstacking existing structures
to lower heights or removal

New tower structures in the cable

the foolish man in the Bible who built
his new house upon sand and when the
storm came and the winds blew, it fell
and great was the fall of it.

Many things have changed in tower

tower structure industry and has estab-
lished guidelines for tower design and
fabrication under EIA RS-222 D. Any
tower structure should meet these
standards and should be sealed by a

professional structural engi-

of structures all together. Most _ neer. This weeds out fly-by-
cable trade shows today sport night manufacturers, prevents

only a single tower manufac-
turer where there were as
many as ten represented in
the late '70s. Each year a
handful of towers replace older
structures due to catastrophic
occurrence or system rebuild.

Just when the tower indus-
try seemed to be going the
way of the buffalo and the

Tower structures are not items that immediately leap to
mind when considering rebuilds or newbuilds. However,
like many items that have been in the industry since its
conception, towers used to be one of the first components of
a cable system. In this month’s Back to Basics, Charles
Anderson, with Western Towers, takes a look at the
antenna structure—the construction involved, engineering
standards, and the future role of this industry equipment.

system outage due to tower
collapse, satisfiesrequirement
by insurance carriers and lo-
cal building codes, and gives
peace of mind to both the
manufacturer and owner.

Insurance requirements

Insurance companies are

Indian that hunted him, a
modern application of technology is
bringing towers back into cable’s fu-
ture. Dale Howard, construction super-
visor for James Cable Partners, dba
Southwest Cablevision, explains the
need for new structures: “With the
advent of the 40 and 50 channel
systems, a cost effective way to provide
top quality service to the smaller
market had to be developed. It would
not be cost effective to build a high
dollar headend at each site when the
microwave spectrum and technology
exist to build one high quality site and
share it with the smaller systems.”

Another incentive was added in the
form of ad insertion. Howard elabo-
rates, “Many of the satellite stations
like ESPN have advertising spots avail-
able for the system operator to sell local
advertising on. The aggressive cable
operator can greatly enhance its bot-
tom line by taking advantage of this
opportunity.”

Because modern microwave technol-
ogy is more cost effective than fiber
optics in many applications, microwave
supporting structures are a necessity.
Although some of the existing struc-
tures are capable of supporting the
microwave antennas required, most
are not. The wise cable operator has
stress analysis run on his existing
towers or builds new structures. Those
who are unwise likened themselves to

By Charles Anderson, Vice President
of Marketing, Western Towers

fabrication, including construction meth-
ods and material, new technical engi-
neering standards, insurance carrier
requirements, and OSHA requirements.

Construction methods and material

Early tower manufacturers had vari-
ous ideas about the way to build a
tower and what material to use to build
it. Unfortunately for many, not all
ideas worked nor were all materials
equal. Presently, there are about 40
tower manufacturers in the United
States. Each year, five or six companies
go under, and twice that number begin
in some garage. Only three companies
have been in the tower business for
more than 40 years, and possibly only
one of these has never lost a tower due
to structural failure within designed
limits.

The earliest towers were fabricated
from either angle iron or pipe. Both of
these materials are still used today
because of the relative low cost and
availability, however the current swing
is toward solid round material. This is
true for several reasons, including
higher compression strength, smaller
surface area (reducing wind and ice
loading), and no danger of rust out from
the inside.

New technical engineering standards

The Electronic Industries Associa-
tion (EIA) sets the standards for the

becoming more concerned
about losses coming from tower failures
and liability claims stemming from
injury or deaths caused by tower re-
lated accidents. Many claims by tower
owners are being denied because the
structure did not meet industry stan-
dards or fulfill OSHA requirements.
OSHA demands that all towers—
with no exceptions—be equipped with
a safety climb device. Most towers are
not equipped with a safety climb, and
no manufacturer provides this item
except as an option. In a recent non-
tower related accident, OSHA cited the
tower owner and contractor for allow-
ing the employee who was killed to
climb a tower with an inoperative
climbing device. The accident in ques-
tion had nothing to do with climbing
the tower and actually occurred on the
ground 70 feet from the base of the
tower. The lack of a safety climb may
result in an extensive liability suit and
possible insurance cancellation.

Conclusion

Antenna structures are high profile
investments for cable operators and
must be purchased wisely in a buyer
beware market. The process of selec-
tion should include obtaining quota-
tions from a select number of estab-
lished manufacturers, analysis of fabri-
cation methods and material, engineer-
ing back up and seal, and proven
techniques of erection from experi-
enced insured erectors. ®
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MICROFLECT'S 800 SERIES SELF-SUPPORTING TOWERS

Most standard towers never seem to
be quite what you need. And
custom towers can drive the cost of
your communications system way
over budget. What you really need
is the economy of a standard
structure with the versatility and
adaptability of a custom one.

Microflect’s 800 Series tower line,
with 19 different models, offers
more versatility and adaptability
than any other structure of its kind.

Options for this standard tower
series include:

e three or four leg configuration
* 60" or 108" wide vertical top

* vertical tower tops available
from 5' to 90'

* hexagonal top on three leg
models

e 20:1 leg slope throughout the
tapered portion of the tower

» wide base section with 4:1 leg
slope

Design drawings are done on Microflect's CAD
(Computer Aided Design) system to enhance
our capability of customizing our standard
towers to meet your specific requirements and
keep the cost of modifications to a minimum.

aa
/X
?%lvl}ui\
s | .‘13\ "

s R e

Microflect's 800 Series towers are availahle in
heights from 5'to over 400" Flexibility, in terms
of capacity, framing options, and future load
capabilities. is a major design consideration.

SELF-SUPPORTING TOWERS ® CUSTOM TOWERS © LIGHT-WEIGHT TOWERS ® GUYED TOWERS
MICROWAVE PASSIVE REPEATERS ® WAVEGUIDE SUPPORT SYSTEMS ® TOWER ACCESSORIES ® TOWER HARDWARE

How to overcome the constraints
of predesigned towers

This tower line has the capability of
being constructed from discrete
modules and offers extensive
flexibility in terms of capacity,
framing options, and future load
capabilities. The design of the
towers provide many options for
antenna positioning and the accom-
modation of antenna side struts and
azimuth rods. Tower members are
sized efficiently and their joints have
minimal eccentricities.

800 Series towers have a wide range of options
in terms of platforms and antenna mounting,
yet they can be analyzed, configured, and
fabricated with less time and difficulty than a
custom structure.

Microflect also maintains an inventory
of standard components for the 800
Series to permit quick adaptation to
your specific requirements.

For more information about this
versatile series, please request a free
copy of our self-supporting towers
catalog.
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the “gee-whiz” announcements

hat made the last two National
Cable Shows so memorable, this year’s
convention in Dallas clearly demon-
strated that technology has finally
caught up with some of the industry’s
forward-thinking engineers.

The convention floor was dominated
by demonstrations of working fiber
optic systems, expanded bandwidth
amplifiers and off-premise addressable
systems, among other things.

At least a dozen companies had AM
fiber systems, and others (Texscan,
Anixter and Synchronous Communica-
tions) were actually tied together via
fiber. New generation lasers and R&D
programs are beginning to pay off:
some of the performance numbers quoted
are getting extremely close to the
minimum specs requested by American
Television and Communications engi-
neers, the architects of the now-famous
“fiber backbone” concept.

Conspicuously absent were the usual
massive HDTV demonstrations. Ven-
dors like the David Sarnoff Research
Center, Scientific-Atlanta, Magnavox,
Zenith and others offered brief but
relatively low-key looks at their tech-
nology, but clearly the focus of this
show was how to get operational im-
provements today, not tomorrow.

Making its debut this year was
extended bandwidth. Everywhere, from
Jerrold and S-A to C-Cor, Magnavox
and Texscan, there was talk of 750
MHz push-pull amps and discussions
regarding the eventual availability of
1 GHz (1,000 MHz) electronics. All the
above companies have postured them-
selves to be ready for the day when
operators demand more bandwidth by
offering redesigned housings when nec-
essary and showing redesigned passive
line equipment.

As has become custom in these
pages, what follows is a company-by-
company review of all the new products
that were shown on the Dallas Conven-
tion Center floor. The companies are
listed alphabetically.

a lthough it seemed to lack some of

Ad Systems

Ad Systems Inc. debuted it’s new

ABC-1000 automated break compiler
that is designed to produce frame
accurate, air-ready tapes for cable
systemswith commercialinsertionequip-
ment. According to a company repre-
sentative, the ABC-1000 computer gen-
erates and records control and log tones
along with the spot in a single pass and
frame accurate edits are created via
direct dubbing. The unit is priced at
$19,995.
Ad Systems, (801) 263-1661.

AML Specialties

Introduced by AML Specialties Inc.
was the Model MTSO10 low power
microwave transmitter. The Model
MTSO010, which operates at up to 250

Extended bandwidih
makes debut at NCTA

Anixter Cable TV

Anixter announced an agreement
with Synchronous Communications
where Anixter will be the exclusive
marketing partner for all Synchronous
products sold in the CATV industry for
the next two years.

In addition, Anixter showed its new
second-generation of Laser Link receiv-
ers, the LLR 2000, LLR 2100 and LLR
2200. All are available in a 1 GHz
platform with optional plug-in modules
to accommodate various architectures.
The LLR 2000 is a basic node that
converts a light signal to RF and
provides a 20 dBmV output; the LLR
2100 combines a fiber receiver with 550
MHz feedforward technology; and the
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Anixter’s laser link

milliwatts per channel, features an
individual upconverter for each VHF
input signal, low primary power con-
sumption, a modular design and a
linearized GasFet output amplifier
(SSPA).

According to Bill Margiotta, CEO
and director of engineering for AML
Specialties, the Model MTSO10 has low
cross modulation and minimal distor-
tion. The VHF input signal can be
modulated by VSB AM, FM or digital
schemes.

AML Specialties, (619) 569-7425.

LLR 2200 is a full-featured receiver
with an external splice enclosure.

And finally, Anixter announced the
sale of the 100th Laser Link system to
Westmarc Communications.

Anixter Cable TV, (312) 677-2600.

Business Systems Inc.

BSI announced the development of
The Wizard™ information system that
is designed to provide operators with
information about subscriber manage-
ment, order entry, dispatching, market
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support and analysis, outage analysis,
addressability, pay-per-view control,
receivables processing and inventory
management.

Business Systems Inc., (803) 297
9290.

CableData

Several new hardware and software
products were shown by CableData in
Dallas, including DDP Software Re-
lease 8.0, TeleClerk 386 automatic
response unit and additions to the PC
Products Series.

The new software Release 8.0 in-
volved the rewrite of more than 130
DDP programs and included three
major enhancements: A new promo-
tional rate code scheme allows cable
systems to handle promotional pay
service campaigns by automatically
transferring the programming service
to full price or another discounted rate
at the end of the campaign; a job
schedular allows managers to pre-
schedule specific reporting jobs accord-
ing to an assigned priority, eliminating
the need for night-shift computer op-
erators to monitor each job; and a new
optional statement image feature gives
CSRs a facsimile of statements so
subscriber questions can be answered.

Also new is the TeleClerk 386 ARU.
Based on the 32-bit Intel 80386 chip,
TeleClerk’s speed, throughput and ex-
pansion capability have been improved
and can handle ANI, data integration
and voice recognition applications.

Finally, the PC Products line has
been expanded to include the PC-
Tandem Link which allows an IBM or
compatible PC to communicate with
Tandem hardware; the PC Spreadsheet
Interface, which allows operators to
transfer data from CableData report
files to spreadsheet programs; and DDP
and QBS Emulators, which enables
PCs to emulate DDP or QBS
QuickScreen CRTs.

CableData, (916) 636-5800.

Cabletime

Cabletime is a British firm that
initially intended to take Times Fiber's
Mini Hub system and apply it in
Europe, Instead, Cabletime developed
a totally coaxial, two-way switched-
star system purported to enhance sig-
nal security and interactivity.

At the heart of the system is the
Cabletime switch, which includes a
power supply, RF amp, digital and
communication cards and switch cards
for 16 subscribers (basic configuration).

GAIN MORE
IDE REACH AND
BETTER LINE
ACCESS WITH

THE NEW

TEL29EA

Boom-tip-mounted bucket puts your
operator two feet closer tothat 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
£ control, air and hydraulic lines means
i 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
be 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!

)
TIME

MANUFACTURING COMPANY

P.0.Box 20368 Waco, Texas 76702-0368
(817) 776-0900 TELEX (910)894-5218 FAX (817) 776-7531
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Each switch card delivers one switched
channel to the subscriber. However, in
addition to the one switched channel,
subscribers receive a block of up to 20
channels which are not switched.

Cabletime Limited, England (0635)
35222.

C-Cor Electronics

Three new products were unveiled
at the National Show by C-Cor Elec-
tronics, including extended bandwidth
products, a super trunk amplifier and
a local area network (LAN) camera
control system.

Designed as an interface device be-
tween fiber backbone systems and
coaxial cable systems, the higher band-
width products include backward-
compatible trunk and line extender
housings to accommodate 1 GHz elec-
tronics. The current extended band-
width module allows operators to send
860 MHz down a system.

C-Cor’s new Super Feedforward
Trunk Station combines feedforward
and power doubling technologies to
provide improved composite triple beat
and cross modulation over C-Cor'’s
present feedforward equipment. This
allows system operators to increase

carrier-to-noise ratio or take advan-
tage of improved CTB and cross-mod
while maintaining present C/N num-
bers. The station can be used in either
coax or hybrid fiber/coax systems.

Also, C-Cor’s new LAN camera con-
trol system monitors up to 225 remote
locations from a single point. Control
software sequences up to 225 camera
locations. Applications include area
surveillance, highway traffic monitor-
ing, access control or hazardous area
monitoring, among others.

Finally, C-Cor announced the open-
ing of a Denver location to serve the
MSOs headquartered there. Dan Tray-
ler, previously C-Cor’s regional account
executive for the Northwest Territory
and Denver, will manage the office and
becomes National Accounts Manager.

C-Cor Electronics, (814) 238-2461.

Channelmatic

Channelmatic displayed its new Ad-
cart Channel Control Unit, CCU-202A,
which is designed for random-pod-
sequential users who want Adcart
sophistication at a lower price.

CCU-202A will control one or two
VCRs on one channel or one VCR on
each of two channels simultaneously.

It can also perform full random access
on one channel using two VCRs to fill
a one-minute avail. Features include
full stereo audio, all-channel CRT status
display, adjustable audio levels, full
error reporting, direct spot-to-spot cue-
ing and more. The CCU-202A is avail-
able now and is priced at $2,625 per
channel.
Channelmatic, (619) 445-2691.

Comlux

Comlux announced the development
of a new digital optical transmission
system, which includes models 3561
and 3562.

The new units operate at 560 mega-
bits/second and transport up to eight
channels of uncompressed NTSC video
and several channels of 20 kHz pro-
gram audio and digital data on one
fiber.

The transmitter consists of a high
power laser diode and high-speed 4-to-1
time division multiplexer to accept four
unphased 140 Mb/s digital inputs. The
receiver contains a demultiplexer and
an APD optical receiver. The system
can transmit signals as far as 50
kilometers on single mode fiber.

Comlux, (415) 964-9628.
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THE ONLY WAY TO
CHOOSE ALL THREE

IS TO CHOOSE
THIS ONE.

VALMONT,

Towers & Poles

e Free Standing design
to 400’

e Tubular Steel to 250’
e Guyed to 1000’

Full Range of finishes —
Designed to Specs
Installation Available

Valmont Industrial &
Construction Products
Division

Valley, NE 402-359-2201
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Hughes Communications

A joint venture formed by Home Box
Office and Turner Broadcasting has
finalized a contract with Hughes to
purchase transponders on two succes-
sor satellites in Hughes’ Galaxy fleet.
The contract calls for purchase of
transponders on Galaxy V, successor
to Westar V, and Galaxy IR. They will
be launched in 1991 and 1993 respec-
tively.

International TeleSystems

CATV operators without address-
ability can now offer pay-per-view
events with new technology developed
by International TeleSystems Inc.

The TickeTV system is based on
improved positive trap technology that
makes non-addressable homes PPV
capable for less than $20 per home and
offers 7,000 distinct scrambling combi-
nations.

International TeleSystems, (213) 274-
7411.

Jerrold

The Jerrold Division of General
Instrument debuted two new convert-

International Tele Systems, Inc.’s TickeTV

ers, showcased its fiber products, intro-
duced a new amplifier housing and
announced a 1 GHz research and
development program.

As noted in last month’s issue of
CED, a new addressable converter
aimed at the international market-
place was shown. The Intercon 7000
set-top unit was designed to accommo-
date multiple video transmission
schemes and different line voltages.

In addition, a new Tocom box was

shown. The Tocom 5507 baseband ad-
dressable retains the features of the
5503-VIP and adds new, high-tech
cosmetics and a green four-digit LED
display. Features include remote vol-
ume control, unlimited barker chan-
nels, VCR timer and baseband video/
audio outputs for direct connection to
TV monitors and VCRs. It can also be
upgraded to handle store-and-forward
impulse ordering.

Also shown for the first time was the

THE BEST YOU CAN BUY
- IN QUALITY AND PRICE.

CABLETEK CENTER
PRODUCTS, INC.
850 TAYLOR STREET
ELYRIA, OH 44035

1-800-562-9378 * ELYRIA 216-365-3889

Reader Service Number 57

® Pre-assembled with plated, hardened,
masonry nails for hardwood, masonry
and cement block.

® Fits most cables from .10" to 63".
Available in black, white and grey.
For indoor and outdoor use.

® Sure-fit for quick simple installation.

® Tower cable clips distinctive design
avoids damage to cable jacket.

® Stocked by leading distributors such
as Anixter, Midwest, Graybar, Merit,
Resco, The Drop Shop, Cable TV
Supply, Signal Vision, TVC Supply, etc.

BLE
LIPS

for proven quality

and economy.

Tower-the world’s largest supplier.
22 different sized cable clips.

® Tower, Made in England — Major
suppliers to the US CATV industry and
the British Telephone Co. for many years.

Write today for free samples and literature.

WELDONE TRADING CO. INC.

3285 Cavendish Blvd., Suite 360
Montreal, Quebec, Canada H4B 2L9
(514) 486-2714

FAX (514) 486-3189

EXCLUSIVE UNITED STATES IMPORTER
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new Starline SX amplifier housing.
The unit is backward-compatible with
both the SJ and X amp designs and has
been designed to handle extended band-
widths that will become possible with
the advent of fiber optics. The unit on
the floor included a chassis and hous-
ing designed for 750 MHz operation in
typical cable TV cascades.

But Jerrold isn’t planning on stop-
ping there. Aggressive cable operators
who understand and are implementing
fiber optics and HDTV are asking
about 1 GHz electronics and Jerrold
has announced an R&D project to
develop the electronics. The company
has already demonstrated a 1 GHz line
extender platform derived from its
Quadrapower LE.

Jerrold, (215) 674-4800.

Magnavox CATV Systems

Not to be outdone, Magnavox had
plenty going on in its booth, too. From
a new AM fiber system to a demonstra-
tion of HDTYV, to a redesigned amplifier
housing and electronics, Magnavox
had it all.

The new “Magnahub” AM system
is essentially the same system offered
by other vendors; it utilizes multiple
laser diodes to provide VSB-AM signals
out of the transmitter and the receiver
integrates fiber with RF technology.
The receiver converts light to RF by
routing the signals through upgradeable
splice organizer and connector panel,
then inputting the signals into a maxi-
mum of four receivers (or three receiv-
ers and one return transmitter).

After the conversion to RF takes
place, AGC is added and status indica-
tion is detected. After being recom-
bined, the signals may pass through
an optional A/B switch before entering
the trunk/bridger amps. Magnavox was
quoting the following specs for Mag-
nahub: 55 dB C/N, -65 dB CTB and -63
dB CSO for 20 channel loading and 5
dB loss. The unit will be in production
by December.

Also, Magnavox mainstation and
line extender housings have been rede-
signed to provide better heat dissipa-
tion, which effectively doubles the life
of the amplifier. The Series 2000 amps
feature diagonal convective fins for
both horizontal and vertical applica-
tions.

Also, optional right-angle ports pro-
vide installation flexibility and help
eliminate 90-degree and 180-degree
connections. Also optional are new
l-inch trunk ports. This new series of
housings is now in production.

Also in production are 860-MHz
push-pull amplifiers, which the com-
pany had in display in its booth.
Utilizing currently available hybrids,
the new amps can accommodate up to
120 channels.

Magnavox, (315) 682-9105.

Midwest CATV

Two product announcements and
news related to Midwest’s growth were
made at the Show.

The company announced it has be-
come the only stocking distributor of
Jerrold fiber optic products, including
the new S product group; also, Midwest
is now carrying the Millenium line of
multitaps and passive devices. Engi-
neered and manufactured by Antronix,
the multitap passes 750 MHz with a
housing built to pass 1 GHz and
features the Cam-Port. A two-way
splitter is also part of the product
group.

Midwest also announced the comple-
tion of its expansion plans by opening
a warehouse in Phoenix. It is located
at 616 S. 55th Ave., (602) 233-3555.

Midwest CATYV, (304) 343-8874.

Nexus Engineering

Nexus introduced its third genera-
tion of headend products—the Series
100. The modular design, with multiple
channel configurations, allows cable
operators to reduce the required amount
of headend space. Twelve VideoCi-
pher® scrambled satellite channels,
two unscrambled satellite channels
and seven off-air channels are capable
of fitting into 49 inches of rack space.
The line includes multichannel satel-
lite receivers, multichannel television
modulators and the VideoCipher® Main-
frame Board (VCMB).

Nexus also demonstrated its new
NX-100 Headend, designed for headends
that target smaller communities. The
NX-100 headend is based on Nexus’
Series 100 product line. It features the
VCMB, the SR-100 multichannel satel-
lite receiver, the VM-100 multichannel
television modulator and the TD-5
television demodulator.

Nexus Engineering, (604) 420-5322.

Orchard Communications

The first prototype models of Or-
chard’s new IF/FM fiber optic system
were shown in Dallas. The system
boasts transparency to scrambling and
is said to eliminate the need to convert
to baseband at the FM/AM interface.

The system’s modulator converts the
standard 45.75 MHz IF output of a
VSB-AM modulator to an output suit-
able for transmission over a broadband
fiber system. At the receive end, the
45.75 MHz IF output of the demodula-
tor is up-converted for direct feed to
coax cable.

The new system is expected to han-
dle at least 12 channels per fiber and
can transmit those signals up to 20
miles without repeaters.

Also shown was MM-Net, a switched
fiber network designed for video confer-
encing and the sale of interactive video
services by CATV operators, telcos and
utilities.

Orchard also announced the designa-
tion of Toner Cable Equipment Inc. as
the CATV industry distributor for
Orchard’s fiber optic electronic prod-
ucts.

Orchard Comm., (203) 284-1680.

Ortel Corp.

Ortel Corp. introduced the 2605A, a
new broadband photodiode receiver for
CATV applications. The receiver uses
a unique broadband RF output circuit
to maximize delivered power and
achieve 10 dB higher RF gain than an
unmatched photodiode, all with negli-
gible distortion.

According to Larry Stark, Ortel’s
director of marketing, the 2605A re-
ceiver can run at high optical power
without the distortion that normally
accompaniestransimpedence amps. The
receiver’s features include 10 MHz to
550 MHz response, 10 Db gain over
standard photodiodes, compatibility
with 75-ohm CATV amplifiers and
high responsivity.

Pioneer

Pioneer Communications of America
announced the availability of the LC-
V330 LaserDisc™ Autochanger Sys-
tem. The autochanger allows a cable
operator to design and customize a
pay-per-view (PPV) channel according
to individual demographic factors. Video
Jukebox Network Inc., an interactive
television network, will be the first
American user of the product.

The LC-V330 is a fourth generation
autochanger designed specifically for
U.S. applications. It has a capacity of
72 video discs with a program capacity
of two hours each. The Jukebox Net-
work will be able to store as many as
2,000 separate music videos in each
Jukebox unit in the field. The laser
videodisc uses a non-contact optical
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pickup, delivers over 400 lines of
horizontal resolution for improved pic-
ture clarity and provides for quick
random access within and between
discs.

Also new from Pioneer is a PC
addressable control system designed
for small- to mid-sized cable systems.
Two addressable configurations are
possible: the M2A functions as a stand-
alone system while the M2A can inter-
face with a billing system. The new
controller allows cable operators to
pre-schedule up to 256 pay-per-view
events. The M2A can support up to
32,000 subscriber records while the
M2B can support 50,000 records.

Pioneer Comm., (201) 327-6400.

Sarnoff Research Center

Announced at the show by the David
Sarnoff Research Center was the suc-
cessful satellite transmission of ACTV
I, an encoded advanced television broad-
cast signal that is NTSC-compatible.
Scientists at the Sarnoff Center, a
subsidiary of SRI International, trans-
mitted the ACTV I signal 44,000 miles
roundtrip to and from a 40 watt
Ku-band transponder on May 9, 1989.
The transmission did not require addi-

tional satellite hard-
ware to send or
receive the ACTV
I signal.

Also announced
by the Sarnoff Cen-
ter was a new, wide
screen, enhanced
definition televi-
sion production sys-
tem called the “Stu-
dio of Tommor-
row.” The produc-
tion system uses
studio and produc-
tion equipment
available today
with modified cam-
eras and video tape
recorders to pro-
duce the wider, en-
hanced definition
images.

David Sarnoff, (609) 734-2507.

Scientific-Atianta

Scientific-Atlanta displayed its ad-
dressable off-premises system (which
will soon be field tested in a Warner
system) and new headend and distribu-
tion gear that passes up to 870 MHz.

Jerrold’s Starline SX Amplifierr

The technology demonstration of the
870 MHz amplifier was shown in a
standard S-A housing, which is usable
up to 1 GHz. Also shown was S-A’s 750
MHz versions of fixed channel and
frequency agile modulators and proces-
sors.

In fiber news, S-A announced it won
the contract to supply Jones Interca-

You Deserve Quality!

Your Quality CAD system design maps
come from Cable Link, Inc.

(i

@ strand mapping
® system design
@ drafting services
® as-built mapping

® walkout
® make ready

(614) 221-3131
Cable Link, Inc. Buys, Sells, Repairs,
converters, line amps, line extenders, headend, traps, parts
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ble’s fiber rebuild in Turnersville, N.J.
The contract calls for 18 AM transmit-
ters (Model 6450) and 18 AM bridging
amps (Model 6901).

Finally, S-A also exhibited its HDTV
product, HDB-MAC, using a high reso-
lution video projection system display-
ing a 16-by-9 aspect ratio image. HDB-
MAC incorporates a spectrum-folding
technique to achieve 950 horizontal
lines of resolution with a 525-line
progressive scan and a vertical resolu-
tion of 480 lines per picture height.
HDB-MAC is a product extension of
Scientific-Atlanta’s B-MAC transmis-
sion system.

Scientific-Atlanta, (404) 441-4000.

SecaGraphics

Announced by SecaGraphics was an
upgrade to their engineering and draft-
ing package—Magic. The new soft-
ware, the Outage and Vehicle Location
(OVL) System, features realtime graph-
ics display and status of cable system
geography, system maps, troublecall
and outage locations, route and plant
as traced to the headend, installation/
disconnect locations and vehicle loca-
tions.

SecaGraphics, (303) 279-7322.

Standard Communications

Introduced by Standard Communica-
tions Corp. is the new CSG60 BTSC
Stereo Generator, a BTSC stereo en-
coder system designed to provide MTS
stereo within existing CATV systems.
The unit incorporates a modular design
format which permits the installation
of two CSG60 stereo modules in a
1.75-inch high rack space. The CSG60
uses dbx companding, a video sync lock
and a 4.5 MHz modulated RF output
for right/left stereo separation and
maximum signal-to-noise ratios.

Standard also announced the avail-
ability of the CRC810, a remote control
computer interface for the Agile Omni
PRO satellite receiver. The interface
provides an RS232C port that is capa-
ble of operation at 300, 1200, 2400 and
4800 baud rates. The CRC810 incorpo-
rates an IBM-based software package
which controls up to eight functions
including transponder center frequen-
cies (in 100 kHz steps), multiple anten-
nas, video and antenna polarity, six
LF. bandwidths and audio subcarrier
frequencies (in 5 kHz steps) with three
bandwidths; and switching between
C-and Ku-bands, scan and various
on-off cycles. The CRC810 permits
operators to control satellite receivers
from a remote geographical location.

An optional integrated receiver de-
scrambler, the Agile IRD, was also
demonstrated by Standard. The unit
was designed as an optional upgrade
for the Agile 40C/K and Agile 32C/K
receivers and will integrate the Vide-
oCipher® module with existing Stan-
dard receivers without modification of
the chassis design. According to Mason
Truluck, SatCom division director, op-
erators should feel at ease with the
Agile IRD system because of its front
panel similarities with existing Vide-
oCipher® IIC units.

Standard also named Toner Cable
Equipment as the CATV distributor for
its Satcom Division products. Toner
will distribute Standard’s complete prod-
uct line, including C- and Ku-band
receivers, agile receivers, LNA and
LNB low noise amplifiers, down con-
verters and BTSC stereo generators.

Standard Comm., (213) 532-5300.

Sumitomo Electric

Attending its first NCTA Show was
Sumitomo Electric, a fiber optics firm
well-known overseas but just making
itself known in the CATV industry
here. It showed its loose tube fiber
cable, digital and AM electronics and
fusion splicer.

The Suminet 5840 transmits 40
channels of video over a single fiber 10
to 15 kilometers and is offered in
rack-mount, strand-mount and pole-
mount versions. A typical performance
spec over 12 km of fiber would be 52
dB C/N with 6.1 dB path loss.

Also, the new Type 35 fusion splicer
is designed for field use and features
16 different programs for different fiber
types. It features a built-in video
monitor with status display, a top-
mounted, menu-driven control panel
and automatic estimation of splice loss
and external appearance.

Sumitomo Electric, (919) 541-8273.

Telecorp Systems

Telecorp Systems Inc. introduced a
voice recognition module for audio
response applications. Designed for use
with Telecorp’s System 6000, the mod-
ule will allow cable subscribers with
rotary telephones to enjoy the same
benefits of audio response unit (ARU)
technology as touch-tone® callers.

Telecorp also announced the expan-
sion of the System 6000 ARU with
three separate models which feature
up to 20, 32 and 60 ports, respectively.
Large-capacity units will allow cable
systems with a large number of tele-
phone lines to use one ARU for all

telephone traffic instead of linking
small systems together.

Also demonstrated at the show was
the System 6000 software release 3.0
for the cable industry. The release adds
automatic outage reporting and notifi-
cation, and voice messaging capabili-
ties to the System 6000.

Trilithic

New from Trilithic is the Model
7RSABM RF switch bank designed for
remote switching in headends and
hubs. The unit consists of a mainframe/
power supply, an addressable control
card and up to 16 individually address-
able A/B switch cards in a common bus.

Applications include drop signal
switching, video source changes (re-
lated to the upcoming syndicated exclu-
sivity rules), test instrumentation path
routing or other automated switching
needs.

Trilithic, (317) 545-41996.

Video Data Systems

New from Video Data Systems is the
Laser Cine-Machine, a computerized
pay-per-view movie and promo play-
back system. The system uses optical
laser video discs, offers compact disc-
quality audio and 420 lines of horizon-
tal resolution.

The system is being offered on a
service bureau basis to keep costs
down. Operators select a minimum of
10 titles 30 days in advance and the
following month’s schedule and on-air
promotion are developed and sent back
via modem.

Video Data Systems, (516) 231-4400.

Zenith Electronics

Zenith unveiled its new “Command
Series” of addressable controllers. The
new family of PC-based systems con-
trols both baseband and RF decoders
and consists of two distinct products:
Management Activated Pay-Per-View
(MAPPV) and Phonevision. Each is
available for both Z-Tac and PM sys-
tems using a Zenith PC controller.

The MAPPV system is designed for
one-way systems where management
fills orders and features data back-up,
program authorization data trail, mul-
tiple security levels, fast throughput
and the ability to process 10 orders per
second. Phonevision offers those fea-
tures and can receive PPV orders via
ANI. Phonevision can process up to 100
orders per second.

Zenith Electronics, (312) 391-7000. =

—Roger Brown and Kathy Berlin
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High tech tapped trunk

The following article has been de-
rived from numerous local SCTE Chap-
ter meetings.

uild 12 house passings per mile
Band make money! A field proven

method to deliver 40 channels a
distance of ten miles or further with
substantial cost savings per mile. The
final customer, 10 miles deep, will have
a 50 dB carrier-to-noise at the tap, -52
dB composite triple beat (C.W. carri-
ers), and -51 dB synchronous cross

commented on the remaining CATV
cable plants that could be built. Bill
said, “The cake is gone and now we
(the cable operators) are fighting over
the crumbs,” He was right, most pass-
ings that remained were less than 25
homes per mile and often were located
near existing CATV systems. A method
was needed to reliably deliver high
quality pictures for lower cost per mile.

Achieving high tech tapped trunk
® Use strand and lashing wire to

nated for best system broadband flat-
ness of response. Locking terminators
add security to the system, but regular
76 ohm terminators are fine.

® The active electronics will be the
key. The following power doubling
specifications will fill the need:

Noise figure including equalizer: 7
dB mini trunk; 8.3 dB dual pilot trunk.

Input Level: 15/15 dBmV mini trunk;
17/17 dBmV dual pilot trunk.

Output Level: 41/37 dBmV mini
trunk -83 dB C.T.B.; 41/37 dBmV dual

Tapped Trunk Design

+41/37
T™H

+41/37
-3.3

pilot trunk -81
dB C.T.B.; 41/
37 dBmV mini
trunk -82 dB
cross modula-
tion; 41/37

33 33 33 33 33 -33 m -3.3
) @ @ () @ @ [P @[

dBmV dual pi-
lot trunk -80 dB
cross modula-
tion; 41/37
dBmV mini
trunk -77 dB
2nd order; 41/
37 dBmV dual
pilot trunk -77
dB 2nd order.
Input levels

Sub-Trunk

Continued

Trunk Continued
CSS ] a3 33 a3
2 Port
W Thermal AGC Mini-Trunk Line Extender
D 4 Port
A Dual Pilot AGC
High Level Trunk Ampiifier
8 Port

should be equal-
ized and padded
properly to
achieve the de-
sired 15 dBmV
or 17 dBmV
within one dB
(allowing for
the average tem-
perature of the
area). Plug in

modulation. If 40 channels are not
enough, the system can be upgraded to
52 or 60 channels without re-spacing.

In the past “tapped trunk” has
earned a reputation as being an inex-
pensive, unreliable method to build
CATV plant that results in “noisy”
pictures when cascaded. Usually, when
a operator resorted to tapped trunk, the
resulting design cut every cost corner
and often become obsolete within two
to three years.

Several years ago my friend Bill
Simmons, at that time, vice president
of engineering for Mickelson Media,

By Fred Rogers, President, Quality RF
Services, Inc.

install the single 0.500 inch cable
required. Use conventional CATV de-
sign for areas exceeding 20 houses per
linear mile. Tapped trunk can be used
feeding from existing trunk runs (not
from a bridger port) as long as proper
distortion parameters are maintained.

® In sections with long distances
and very few homes, underground will
often be cost effective by reducing pole
rental fees.

® All hard line connectors must be
integral sleeve and covered with heat
shrink.

® All passives should be 450 MHz
or higher frequency. The taps selected
must carry at least 6 amperes current.
All unused tap ports should be termi-

pads in one dB
steps must be available. Dual pilot
amplifiers must operate properly with
either 41/37 dBmV or any other level
selected. The use of power packs that
contain excellent surge protection is
highly recommended. Each mini trunk
should contain either an 11 dB or a 20
dB plug-in thermal compensation net-
work. These amplifiers are not line
extenders, but trunk modules con-
tained in line extenders housings.

All amplifier modules used will be
power doublers with higher than nor-
mal gain (31 dB module gain) and these
modules must have a high tolerance for
surge overvoltages.

® Aerial drops should be messenger
type RG-6 with 67 percent or higher
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shielding. Underground drops should i i
be “flooded”. Typical cost for electron- CAIV System distortions
< Sho‘:ild be $1’0001t°b$1’400_gf1‘ mile. | gystem Name....High Tech Tapped Trunk Date...6-12-89
re(;'itrrl;?s}lllg(til(l')lr(;ig(:lu d be possible using Amp #1 Amp#2 Amp#3 Amp#4 Amp #5 Total
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e High quality “F” connecto nd Noise Figure 1 +83 19 +70 37 55 73
1gh quality EDEISENT, & CBOutput Cap 2 +420 20  +420 38 56 74
heatshrink or rubber boots will be CTB Rating (-dBmV) 3 790 21 -81.0 39 57 75
required for all drops. XMOD Output Cap 4 +420 22 +420 40 58 76
® Tap levels should be designed for | XMOD Rating 5 -780 23 -80.0 41 59 77
a minimum of 12 dBmV at channel 41 (-dBmv)
and two port taps used in most cases. 2nd Output Cap 6 +420 24 +42.0 42 60 78
e Only 60 volt AC powering should | CSO (-dBmV) 7 770 25 -77.0 43 61 79
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Channel Capacity 9 +400 27 +40.0 45 63 81
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of 12 homes passings per linear mile | Amplifier Input +16.0 +140
or by another cable operator attempt- | A 15 +250 33 +270 51 69 87
: : : Bridger DC Loss 16 34 +0.0 52 70 88
Ing to,%‘?t}? fzot}ﬁ"lf n t}:ie i‘rea‘klfltﬁer Cascade length 17 +110 35  +210 53 71 89
way “high tech tapped trun as P
T (79 CEl (0 (59 ) vtk st Amplifier Output 18 +410 36 +41.0 54 72 90
cost effective method to build low Cumulative System Distortions:
density areas. If existing operators Carriet-to-noise ratio 513 dB
ignore cost effective methods to serve Composite triple beat -52.2 dBc
local low density areas, very likely Cross modulation -51.2 dBc
some other CATV operator will be more | Second order distortion -57.8 dBc
than willing to show them how it is
done. = Table 1

rates

. (303) 393-7449

The most accurate, up-to-date
directory of its kind in CATV

- Charter subscription

« Data also available
for PCs and Macs™

New & Improved, back by popular demand...

CableFile '89
The Northeast

1989 CATV Directory
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HELP WANTED

Leader in the placement of Cable Television Professionals
Call toll free 1-800/433-2160; In Texas call collect 817/599-7623.

MICROWAVE FIELD ENGINEER—Rural NE, DIRECTOR OF ENGINEERING—40K subs,
Hughes & Collins High Power. $30K extensive microwave configuration, $42K
TECHNICAL SUPERVISOR—SW, top five MSO. HEADEND ENGINEER—Coastal SE, $35K
$35K REGIONAL ENGINEER—East, Strong Admin
CONSTRUCTION COORDINATOR—West. skills, $50K

Accounting knowledge. $35K PLANTMANAGER—NE, Construction exp. $25K
DIRECTOR OF ENGINEERING—50K subs in PLANT MANAGER—NE, $34K

MW, $40K REGIONAL ENGINEER—SE, top ten MSO, $50K
PLANT MANAGER—So. Cal., $35K CHIEF ENGINEER—25K subs, Canada, $35K
SYSTEM ENGINEER—Rocky Mountains, 60K  TECHNICAL MANAGER—Addressability amust.
subs, $40K $35K

PLANT MANAGER—SE, 5+ years cable exp.  TECHNICAL MANAGER—North, $35K

$30K CHIEF TECHNICIANS—Opportunities nationwide
CORPORATE ENGINEER—SE, $35K from S. Cal to ME & FL from $25-35K

FIBER OPTICS ENGINEER—MW, Manufacturer LINE TECHNICIANS—AI! over US Companies
Applications, to $60K will relocate! From $10-14/hr.

JIM YOUNG & ASSOCIATES

One Young Plaza 1235 Ranger Highway Weatherford, TX 76087

Call for information about these and many other opportunities nationwide.

DIRECTOR—
FIELD OPERATIONS

Growing CATV contractor requires the
best! Applicant will control project manage-
ment in several states. Organization, de-
tail, initiative, Get-It-Done person needed.
Send resume to:
Mr. Seago
P.O. Box 5300, Norman, OK 73070

EOE

EQUIPMENT FOR SALE/RENT

CATV EQUIPMENT SALES

Channell Commercial Canada Ltd., a leader in the development and manufacture
of underground construction materials for the CATV industry, is expanding its sales
staff in Canada.

We are seeking a qualified sales representative with a minimum of three years
experience in cable television construction and/or engineering.

It you have the background, skills and desire to represent an outstanding product
line, we offer a competitive compensation package and opportunity to grow
professionally.

For confidential consideration, please send resume and salary history to Ms. Lynda
Forsyth, Operations Administrator, Channell Commercial Canada, Ltd., 6341

Mississauga Road, Mississauga, Ontario L5N 1AS.

EOE
'-‘- Chanuell,
COMMERCIAL
CANADA, LTD.

BakerScott

& CO. oecunve seancn
1259 Rowe 46  Parsippany, NJ 07054 201 263-3355
Specialists in the COMMUNICATIONS
INDUSTRY
CABLE TV/BROADCAST TELECOMMUNICATIONS
DIVISION DIVISION

POSITIONS AVANLABLE AT ALL LEVELS OF
MANAGEMENT, COAST TO COAST

Call or wrte s CONFIDENCE
FEE PAID

“WE DONT TALK CABLE. WE KNOW CABLE"
PRINCIPALS DAVID ALLEN & JUDY BOUER

SERVICE MANAGER

Adelphia Cable Communications is seek-
ing candidates for the position of System
Service Manager. Adelphia is an 80,000/
1400 mile cable system and is looking for
a self-motivated individual to assume and
supervise daily service operations. This
MSO offers competitive wages and bene-
fits. Please send a resume to:

Adelphia Cable Communications
P.O. Box 847
Toms River, NJ 08754

Adelphia Cable is an
Equal Opportunity Employer

/4/\/\—( ANTHONY'S
MANUFACTURING SERVICE

PLOW BLADES
lrrigation/Wire/Combination
For Any Machine—For Any Application k

1-800-383-PLOW > R
(719) 475-PLOW  P.O. Box 17701 e N
Colorado Springs, CO 80935

CHANNELCUE

Audio/video switching
equipment repair

Line equipment
L and meter repair
P LEE ENTERPRISE
623 4th STREET » £.0. BOX 590 « DESHLER, NEBRASKA 68340
402) 365-7520

Bucket Trucks—Used
Telsta, Versa-Lift, Digger Derricks—10 in
Stock. 30 other Utility Construction Trucks.
“We Buy and Sell”
Opdyke, Inc. (Philadeiphia Area)
3123 Bethlehem Pike (215) 721-4444
Hatfieid, Pa. 19440

WANTED:
SURPLUS CABLE EQUIPMENT

Jerrold, Oak, Hamlin & Scientific
Atlanta equipment.
Highest Prices Pald
Cable Equipment Brokerage Co.

(818) 709-3724

EMERGENCY
ALERT SYSTEMS

by
Idea/onics

69 channels 14 day delivery
compatible with all headends
—AFFORDABLE—
(701) 786-3904

24 and 88 channel units
also available
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EQUIPMENT FOR SALE/RENT

mxsl 353@5;-5@&;{ g;%%uggigs AERIAL BUCKET TRUCKS WANTED TO PURCHASE:
i+ MCROPONES » SOV = STANDS & NOUNTS - SURPLUS CABLE INVENTORY

: mn g L35 OPTCS » DAGKS Large selection geared for CATV
«DUCT « REELS « TESTERS « FRTERS » CNEM;%;SD(TV%E sTAmARD mucx& 3 Z . h Id k H r
o T S Al SVHO CABLE EQUIPMENT CO. eSmt ’ errrg | , Oa ’.) amiin,

1155 Hill St. S.E. ~ 2 cientific Atlanta, Pioneer
N ey e oEX Atianta, GA 30315 &Oﬁ‘

% 1-800-522-2025 Phone: 1-800-241-8357 suCKEY TRUCKS S.C.l inc.
in NY: 914-246-3036 718-262-0900
FAX: 718-657-4015

CED
CLASSIFIED ADVERTISING MADE EASY

‘ To place your own classified ad, simply fill out this coupon and return it to:
Classified Dept., CED Magazine, 600 South Cherry Street, Suite 400, Denver, CO 80222,
Be sure to let us know how many times you want to run your ad.

Ad Copy: Bill to: Company
Address
City, State, Zip
Phone
# Insertions

Rate is $75/per column inch for classified display. Rate
discounts for frequency.

BUSINESS DIRECTORY

CableFile now has the
means o make your
direct mail efforts EZ

1-800-726-2405
3033D N.E. Rene St., General Manager
Gresham, OR 97030 John Maclean

All you need is art IBM or IBM-compatible
computer, MS DOS, and the EZ File
software package.

e = e e e mE e S —— e

COAX - FIBER in your marketing efforts.
QUALITY SERVICE PERFORMED ON A TIMELY BASIS
WSINGE Qs Call your CablefFile representative at
MAPPING - DESIGN - CONSTRUCTION - ENGINEERING =
CABLE CONSTRUCTORS, INC. (303) 393-7449
1-800-3 .
KLUNGNESS ELECTR&?}QIC SUPPLY (KES) We’ve made it EZ
1-800-3
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BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

Installations (including fiber optics)

Converter exchanges, PPV, audits, special projects
MDU, SMATV, & LAN Pre/postwiring

Strand mapping, engineering, signal leakage
Design (AutoCAD)

Aerial/lunderground construction

1900 E. Dublin-Granville Rd., Columbus, Ohio 43229

ColorView Servicer, Inc.

800-824-1943 SINCE 1953

CONVERTER REPAIR

REALISTIC TURNAROUND
PROGRAMMABLE & ADDRESSABLE

o \C o o
£RRO oY s OP¥ oreMiUAN T ens®

ASK ABOUT OUR PRICESI SIX MONTH WARRANTY!I
ALBUQUERQUE, NEW MEXICO

Uhite Send's

Jumper Cables

Custom connectors and cables for all aspects of CATV
All types of cable from
Belden
Times
Comm Scope

Gilbert AHS
Magnavox
Pyramid F59-81
LRC and others
Quick delivery on all colors with lengths from 6" to 15

Write or call: (602) 581-0331
335 West Melinda Drive, Phoenix, AZ 85027

R. R. (Rich) Barks

E. D. (Dan) Stone

National Sales Representatives
Cable Television

Services

1111 Woods Mitl Road
Bailwin, MO 63011
(314) 891-4123
1-800-443.0738

Fiber Optic and Coaxial System Designs
Turnkey Installation Services

On Site Project Management

System Design (D3 Program)

CLI Surveys (inciuding MTCE Services)
Mapping Services (Base, Strand, As Built) Linex CAD System

i
-

Ad IndeXx

Reader Service # Page #

AT&T . . ... .. ... ... ....... 34 ... ... 52
Access Media . . .. ............ 42 .. ... ... 59
Advanced Comm. Indus. . . ... ... .. 50 . ........ 72
Alpha Technologies . . . . .. ... ... .. L 17
American Digital Cartography . . . . . . . 32 ... ... 50
Anixter Cable TV . . . . ... ....... 61 ......... 92
Applied Instruments . . . ... ... ... 23 ... 40
Atlantic Cable Show . . .. ... ... .. 26 .. ... .. .. 42
Augat Broadband . ............. 5 ... ..., 11
Augat/LRC Electronics . . . ... ..... 5 ... .. 29
C-COR Electronics . . .. ......... 10 ... ... . 21
CATV ServicesInc. . . . .. ........ 46 ... ... .. 69
Cable Link . ................ 59 .. ... ... 81
Cable Prep/Ben Hughes Comm. . . . . . . 31 ......... 50
Cable Tek Center Products . . . . ... .. 57 .. ....... 79
CableTrac . ................. 51 . ........ 72
Comsonics . . ................ 52 ... ... ... 73
Eagle Comtronics . . . ... ........ 24 ... ... 41
L e 608000000 a0 a0 ot 47 ... 65
General Cable Apparatus Div. . . . . . . . 4 ... ... 28
General Inst./Jerrold . . . .. ... ... .. S 6-7
Hughes Microwave . . ... ........ 27 .. ... 43
ISS Engineering . . ............ 29, ..., .. 45-46
Jerry Conn Associates . . . ........ 2 ......... 26
Leaming . . . ................ 3 ... ... 51
Lectro ProductsInc. . . . . ... ...... 4 .. ... ... 63
Lemco Tool . .. .............. 56 . ........ 78
Long Systems . . . ............. 49 .. ... ... 71
Magnavox CATV . ............. ) 23
Microflect . . .. .............. 53 ... ... 75

Reader Service # Page #
Midwest CATV . . . ... .......... 6........ 12-13
Midwest CATV Engineering . . . . . . .. 36 ......... 53
Midwest Communications . . . . ... ... 9 ......... 19
Multicom Inc. . . ... ... ........ 39 ... 56
NCS Industries . . . ... ......... 37 ... 53
Nexus Engineering . . . ... ........ I 5
Panasonic . . .. ............... 1 .......... 2
Pico Macom . . ... ............ 17 ... ... .. 32
Pioneer Communications . . . . ... ... 21 ... 37
Power Guard . . ... ... ... ..... 43 ... 61
Pyramid Industries . . . . ... ... ... 38 ... ..., 55
Qintar . . ... ... .. ... ... ... 20 ... ... ... 36
Reliable Electric . .. ........... 60 ......... 91
Riser-Bond. ... .............. 25 ... 42
Rite Cable Construction . . . . ... ... 45 .. ... L. 64
Scientific-Atlanta . . . ... ........ 19 ......... 35
Southern Cable TV Assoc. . . ... .... 40 . ... ... 57
Standard Communications . . . .. ... . T . .. 15
TVCInc.................... 8 ... ... .. 33
Telecommunication Products Corp.. . . . . 30 ... 49
Time Manufacturing . . . ... ... ... 54 ... ... ... 77
Times Fiber . . . .. ... ......... 6 ......... 31
Trilithic/Texscan Inst. . . . ... ... ... 28 ... ... ... 45
Trilogy Communications . . . . .. ... .. 2 .......... 3
Triple Crown Electronics . . . . ... ... 41 ... ... ... 58
US. West Comm. . . ............ 13 ..., 27
Valmont . .................. 55 .. ....... 78
Weldone Trading Co. . . . . ... ... .. 58 . ... ... .. 79
Westec . .. ................. 22 ... ... 39
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July 8-10 Big Sky Meeting
Group will hold a technical
seminar on “Headends” with
Richard Covell of General
Instrument/Jerrold Division.
The July 8 seminar will be
held at the Grouse Mountain
Resort in Whitefish, Mont.
and the July 10 seminar will
be at the Harlowtown Youth
Center, Harlowton, Mont. For
details call Marla DeShaw,
(406) 632-4300.

July 11 Central Illinois
Chapter will host “Technical
Management Seminar,” an
appreciation party for all
chapter and ICTA members
for their support. Call Tony
Lasher, (217) 784-5518 for
info.

July 11 Chattahoochee
Chapter will present a
technical seminar on “Basic
Troubleshooting,” in
Statesboro, Ga. Call Jack
Connolly, (912) 741-5068 for
details.

July 11-12 Florida Chap-
ter will conduct a technical
seminar. The Central Flor-
ida Group will be at the
Holiday Inn North, Lakeland,
Fla. on July 11 and the Gulf
Coast Group will be on 12

July. Call Denise Turner,
(813) 626-7115 for info on
either seminar.

July 12 Dairyland Meet-
ing Group will hold a techni-
cal seminar on “Signal Se-
curity and Theft.” For info
on location call Bruce Wasle-
ske, (715) 842-3910.

July 12-13 Upstate New
York Meeting Group will hold
two technical seminars: July
12 in Buffalo, N.Y. and July
13 in Auburn, N.Y. For more
details call Ed Pickett, (716)
325-1111.

July 13 Central California
Meeting Group will host a
technical seminar. Call An-
drew Valles, (209) 453-7791
for more info.

July 14 Mount Rainier
Meeting Group will sponsor
a technical seminar on
“Data. Call Sally Kins-
man, (206) 867-1433 for de-
tails.

July 15 Cactus Chapter
will sponsor a technical semi-
nar. For info on topic and
location call Harold
Mackey, Jr., (602) 866-0072,
ext. 282.

July 15 Chaparral Meet-
ing Group will hold a techni-

cal seminar. Call Bob Baker,
(505) 763-4411 for info.

July 19 Razorback Chap-
ter will hold a technical semi-
nar at the Days Inn, Little
Rock, Ark. For details call
Jim Dickerson, (501) 777-
4684.

July 19 Dairyland Meet-
ing Group will host a techni-
cal seminar on “Signal Se-
curity and Theft,” at the
West Bend Royale Hotel,
West Bend, Wis. For more
info call Jeff Spence, (414)
738-3180.

July 19 Great Plains Meet-
ing Group will hold a techni-
cal seminar on “Headend
Maintenance, Satellite Tech-
nology and Off-Air Signals.
For info on location call Jen-
nifer Hays, (402) 333-6484.

July 20 Golden Gate Chap-
ter will hold a technical semi-
nar at the Italian Gardens,
San Jose, Calif., on “Fiber
Optics.” Speakersinclude San-
ford Lyons with Siecor Corp.,
Vince Borelli with Synchro-
nous Communications, Larry
Nelson with Comscope Corp.
and J.R. Anderson with Anix-
ter. For details call John
Parker, (408) 437-7600.

ELECTRONICS IN

c:CoOn

C-COR Electronics
“state of the art” seminars
are three-day events de-
signed to instruct relatively
new technicians in basic
theory, installation and
maintenance of cable TV
systems. Atten-
dance is limited to a maxi-
mum of three persons from
one system. The fee is $195.

Sept. 19-21 C-COR Elec-
tronics Seminar will be held
in Dallas, Texas. Call Teresa
Harshbarger, (800) 233-
2267, ext. 326 to register or

MAGNAVO

1S T Y Y e

The Magnavox CATV
Systems mobile training
center is a fully-equipped
laboratory on wheels for cable
training. The three-day
seminars combine instruction
in theory and practical hands-
on training, using gear and
test equipment common
throughout the industry. The
fee is $300.

Sept. 12-14 Magnavox
Mobile Training will be held
in Columbus, Ohio. Call Amy
Costello Haube, (800) 448-

5171 (in NY state, (800)
522-7464) to register, or for
additional info.

Sept. 18-20 Magnavox
Mobile Training will be held
in Detroit, Mich. Call Amy
Costello Haube, (800) 522-
7464) to register, or for
additional info.

Sept. 25-27 Magnavox
Mobile Training will be held
in Indianapolis, Ind. Call
Amy Costello Haube, (800)
522-7464) to register, or for
additional info.

for details.

Oct. 17-19 C-COR Elec-
tronics Seminar will be held
in Boston, Mass. Call Teresa
Harshbarger, (800) 233-
2267, ext. 326 to register or
for additional info.

Et cetera

July 17-19 The New Eng-
land Cable Television Asso-
ciation’s annual convention
and exhibition will be held
in Newport, Rhode Island.
For more info call William
Durand, (617) 843-3418.

July 18-20 The Florida
Cable Television Association
will hold it’s annual
convention at the Registry
resort in Naples, Fla. Call
Joice Ventry, (904) 681-1990
for details.
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FAST FIELD SECURITY FOR
YOURCABLE TV PEDESTAL

Only Reliable pedestals come with
factory-provided knock outs for installing
Diversified Control Systems Star Locks.

A small but important feature...
because it provides maximum security for
cable TV pedestals or apartment boxes
fast and easy right in the field.

Hasp broken or missing? No problem. Diversified’s Star
Locks are designed to deliver a secure closure without using
the hasp.

WEST-ANAHEIM: (714) 779-0500[,.?30) 854-0443; DENVER:
312) 364-7000, (800) 544-5368; CLEVE!

800) 624-8358; SKOKIE, IL HDQTRS: (312) 677-2600; EAST-
TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885

| T
Star Lock is tightened and removed only with special screwdriver
type key for maximum security.

It's a great combination: Star Locks and Reliable Electric,
the best-selling pedestals in the industry. And you can get
them both from one trusted source: Anixter Cable TV.

RELIABLE |

LAND: (216) 526-0919, 1800: 321A-8068

®
RELUANCE COMM/TEC | CABLE TV

, (800) 841-1531; SEATTLE: (206) 251-6760, (8m=426-7665; MIDWEST.
; DALLAS: (214) 446-7337, (800) 231-5006;

: (404) 9955110, 800{ 241-5790; LONG ISLAND, NY: (516) 293-7788,
NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813) 626-7115, (800) 282-9164; A-CALGARY: (403) 250-

-“CHICAGO:
MOUNTAIN, Mi: (906).774-4111,
8m£645951 0;

;. MONTREAL: (514) 636-3636;

an emergency, weekends and holidays or after 5 P.M. call toll free 1 (800) 323-8166

in s 3
CORPORATE OFFICES, ANIXTER CABLE TV, INC,, 4711 Golf Road, Skokie, IL 60076, (312) 677-2600

© 1989 ANIXTER CABLE-TY
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From Raychem’s EZF Connector to Regal’s Passives...

Hook up a new
subscriber today...

...with ANIXIEY’s top quality products.

ANIXIE!

CABLE TV

Reader Service Number 61

Call us — We'll ship today!

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (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: (906) 774-4111, (800) 624-8358; SKOKIE, IL HDQTRS: (312) 677-2600; EAST-ATLANTA: (404) 995-5110, (800) 241-5790;
LONG ISLAND, NY: (516) 293-7788, (800) 645-9510; NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813) 626-7115, (800) 282-9164;
CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885.

In an emergency, weekends and holidays or after 5 PM. call toll free 1 (800) 323-8166.

CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 80076, (312) 677-2600 )
. ©1989 Anixter Cable TV
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