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Cable takes hold
of fiber’s potential



Service piracy
is just one of the problems diverting
revenues from your bottom line. Do
delinquent receivables mean any-
thing to you? How about the costs
generated by excessive churn?

Now you can eliminate them all,
simply and cost-effectively, with
DROPguard™, the new off-premises
addressable tap from AM Communi-
cations that gives you control over
remote service connections from
your own office.

.

4 '/ immediately and for any length of

With DROP:

Providing instant access to

individual subscriber drops,

DROPguard allows you to
bring customers on and off line,

time, without the need for expen-
sive — and uncertain — truck calls.
You will appreciate how DROPguard
helps you minimize churn costs and
prevent illegal hook-ups while discour-
aging non-payment.

DROPguard is especially well-suited for
high-risk, high-churn or inaccessible
areas, where truckrolls are costly and
undesirable. It can replace passive taps
anywhere in your system, and need not
be deployed system-wide. You will find
that, by increasing the efficiency of your
operation and helping capture more of
your profits, DROPguard will soon pay
for itself.
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Stop Unnecessary Truck Rolls
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DROPguard is field-proven and is
supported by the Cable Data™
billing system.

For more information about
DROPguard and cur other products
for CATV systems, please call
1(800) 248-9004.

COMMUNICATIONS

We're Keeping Watch!

1900 AM Drive « P.C. Box 3004
Quakertowr, PA 18851-9004

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



The Perfect Marriage
of LIGHT and AIR.
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UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

* TIME PROYEN COAXIAL PRODUCT
* LOWEST ATTENUATION
¢ FULL ALUMINUM WALL THICKNESS
¢ EXCELLENT HANDLING PROPERTIES
¢ FULLY BONDED . . . MOISTURE AND SUCKOUT RESISTANT

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC? assures the most advantageous match.
Produced since 1985, .650 MC? is the only coaxial available today that
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable.

Foam-core coaxials cannot achieve the attenuation of .650 MC2
without increasing cable diameter and sacrificing full aluminum wall
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC2,

MC? Feeds The Future

SN Trilogy I

Call or write for free sample and brochure: Trilogy Communications, Inc.
2910 Highway 80 East, Pearl, MS 39208 (601) 9324461 Fax (601) 9396637 S0 A ICAILOAING
or Call (800) 874-5649 Circle Reader Service No. 2



1993 will be a tumultuous year

Two events that occurred during the first week of the new year highlighted
major themes cable operators will have to wrestle with during 1993: preparing
for the implementation of digital transmission equipment and determining
ways to make cable systems more compatible with consumer electronics hard-
ware.

During the SCTE’s Conference on Emerging Technologies in New Orleans
last month, several speakers addressed the operational issues related to a
future digital network. Bob Luff, Scientific-Atlanta’s resident strategic thinker
and a former operator, told the audience of 700 persons that chief engineers will
be faced with a host of new concerns as
they prepare to implement digital com-
pression.

Specifically, Luff told those in atten-
dance that a rebuild or upgrade to at
least 750 MHz—and preferably to 1
GHz—will be necessary in order to
deliver 550 MHz of standard analog
channels and provide room for a tier of
digital services. Furthermore, Luff
said, engineers will have to re-consider
several issues ....

For example, if your cable system
presently has problems with satellite
dish size and location, terrestrial inter-
ference, LNB frequency stability or
reflections, they could be catastrophic
in a digital environment. Furthermore,
noise and distortions that accumulate
through the plant could, if not diligent-
ly scrutinized regularly, make it impos-
sible to deliver any digital signal at all.
This threshold was the subject of a
paper delivered by Bill Nash and Ben Summers of WTCI Engineering, who
noted that new plant must meet rigid specifications for return loss, shield
integrity, grounding and secure connections to make digital transmission
viable.

Meanwhile, the Winter Consumer Electronics Show was being held in Las
Vegas. It offered up new and/or improved electronic devices, including multime-
dia machines, widescreen televisions and other products cable networks may be
attached to one day. All of which graphically illustrates what can go wrong
when two industries don’t communicate and end up building incompatible
devices.

As mandated by last year’s cable legislation, some of this industry’s top engi-
neers (Tom Elliot of TCI and Dr. Walter Ciciora of Time-Warner Cable) will be
teamed with a group of industry CEOs and CableLabs personnel to try to find a
solution to the cable/consumer electronics interface. It won’t be easy—an effec-
tive solution has eluded the brightest minds for years. While consumer interests
will be looking for a more “transparent” cable interface, cable interests will
demand a definition of “cable-ready” and other terms freely tossed about today.

The coming year will indeed be busy.
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Preventive medicine, rel

iable cures.

Think Of Us As Your Gable Doctor!

It’s nice to know that there’s a single
source you <an turn to when your
cable system has a problem, or needs
preventive maintenance. When
common ailments such as leakage,
distortion problems and changing FCC
regulations get your operation down,
Wavetek has a solution that will get you
up and running again, efficiently and
cost-effectively. As new conditions such
as coax-to-fiber transitions arise, we’ll
support you with the new products and
technology that you need to maximize
your investment.

© Wavetek, 1993

Ready when you are.

If you’re upgrading to fiber for bypass,
alternate access, PCS, or to provide
better quality, Wavetek is ready to
supply you with the fiber instruments
you need. Our new line of Power
Meters, Light Sources, Fault Finders
and OTDR products continues the
Wavetek tradition of quality that you
have grown to rely on.

Catching a 24-hour virus?

Wavetek’s LineSAM 1II will give your
system intensive care! Forget the all
night vigils - the LineSAM II features

timed release tests that will help you
show the FCC a ¢lean bill of health.
Easy diagnosis.

Wavetek’s Lawman Software lets
you diagnose your system with a quick
analysis of LineSAM logged data. Now
it’s possible to view your system’s level
variation on one PC display.

Call your lacal Wavetek representative
today for more information on our
complete line up of exciting new
products and enhancements.

800-622-5515 317-788-5885

Circle Reader Service No. 4




COLOR BURSTS

TCI plans massive

upgrade program

over next 4 years; fiber is key

Last month, as part of a larger pro-
gram to provide its subscribers with
more choice and control over television
programming, Tele-Communications
Inc. (TCD officials announced a mas-
sive plant rebuild and upgrade program
that could singlehandedly pull the in-
dustry’s hardware manufacturers and
suppliers out of a two-year funk.

According to company executives, TCI
will offer premium and pay-per-view
services to any customer, regardless of
whether that person subscribes to basic
services; furthermore, the company will
offer a “broadcast basic” package that
delivers just broadcast and PEG access
channels.

The company’s long-term vision is to
provide cable system viewers more con-
trol and choice over the programs they
view. During the Western Cable Show
last December, TCI announced its in-
tention to roll out digital video com-
pression, beginning early next year. TCI
says compression will provide con-
sumers more choice and provide a

method by which cable systems can be
interconnected with multimedia and
other information services as well as
computer networks.

To help make that happen, TCI has
tapped Mark Hess, formerly the New
York state manager, to direct a man-
agement team to complete detailed plan-
ning for deployment of digital compres-
sion technology throughout all TCI
systems. This team will also supervise
initial deployment of compression and
begin planning the operational systems
that will be used as the company enters
the next century.

TCI, which is the only cable operator
with a centralized, national address-
able control center, will also establish a
national center to uplink, encrypt and
authorize the reception of compressed
digital signals in the Denver arca. The
center is expected to employ up to 100
people.

In a related announcement, TCI says
it plans to implement fiber optics in all
but its tiniest systems, using a fiber-

to-the-serving-area topology to extend
fiber to neighborhoods. The plan calls for
the MSO to serve more than 90 percent
of its customers via fiber optics within
the next four years. The company’s an-
nual capital budget is expected to swell
from $450 million to about $750 mil-
lion to carry out that program.

CCTA issues
DBS report

Some people may not think the start-
up of high-powered direct broadcast
satellite service poses much of a threat
to the established cable-TV market, but
the Canadian Cable Television Associ-
ation (CCTA) is a believer.

The CCTA has released The DBS Re-
port, a comprehensive analysis of DBS
undertaken by the association. “The
study focuses on the serious impact DBS
poses to the future growth potential of
the Canadian broadcasting system,”
said Ken Stein, president and CEO of
CCTA, in a prepared statement.

The study examines key factors as-
sociated with the DBS service, including
both low- and medium-power satellites

T

THE BEST SWEEP IN
THE INDUSTRY JUST
GoOT FASTER &
BETTER...

® “FCC Reporting with hard copy for
distortion & Visual/Aural Levels. . .

& Aural Levels. . .”
® “Ability to sweep thru fiber...”

® “The first high-resolution,
non-interfering integrated CATV

® “80 file measurement storage. . .”

»

® “One button measurements of Visual "

sweep spectrum analyzer system. . .”

® “SMHz to 1GHz frequency range. . .”

1776~

The Rugged,
Time-Proven System.
Fast, Easy, Accurate.

“The CALAN family of test, measurement and

SWEEP & SPECTRUM ANALYSIS

monitoring system solutions are designed to support your
most important goal: Maximum Subscriber Satisfaction.
CALAN is known for customer service and support, and
our Evergreen Policy ensures that your investment is
protected. CALAN's products are vour partners in
productivity for the '90s. You have my word on it.”

Syd Fluck, President

AJAN

" ’ CABLE AND LOCAL AREA NETWORKS
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COLOR BURSTS

that already exist and are regarded as
interim approaches to direct-to-home
satellite service.

High-power service, such as that ad-
vocated by Hughes Communications
(DirecTv) and scheduled to begin in
1994, is considered a true competitor
to cable service because it is targeting
the same consumer entertainment mar-
ket already served by conventional
broadcasters, cable television and video
rental outlets.

Hughes has indicated its intent to
target Canada for a portion of its over-
all market because the satellite foot-
print will cover most of Canada’s popu-
lated arca. It is estimated that more
than 80 percent of all Canadians will be
able to receive Hughes’ programming
with an 18-inch dish.

The U.S. Federal Communications
Commission has already awarded li-
censes to nine companies for the devel-
opment of high-power DBS services. Ac-
cording to the CCTA study, the success
of DBS will hinge on the ability of DBS
providers to acquire attractive pro-
gramming and the development of cus-
tomer friendly and affordable satellite
reception hardware.

If those two obstacles are overcome,

the report says DBS will “establish itself
successfully within two or three years of
launch.”

The Canadian association said that to
compete, cable operators will have to
develop innovative programming pack-
ages, be responsive to customer demand
and be price competitive. “Cable can
compete by offering choice and quality
programming that is local, Canadian
and best of the rest,” said Stein.

Copies of the report can be obtained
from the CCTA by calling (613) 232-
2631.

CableLabs OKs
$12.4M budget

Cable Television Laboratories (Ca-
bleLabs) will spend $12.4 million in
1993, including $5.84 million to operate
and $4.69 million in research and de-
velopment, it was announced recently.
The new budget represents a reduction
in overall budget, down from $13 million
in 1992, However, it represents in-
creased operating and R&D spending of
3 percent to 4 percent, but the increase

is offset by lower capital needs.

The CableLabs staff also identified
several new projects that will be un-
dertaken in 1993, including: the estab-
lishment of a demonstration center in
Boulder for new technologies that could
be delivered by cable television net-
works; a field trial of the regional hub
concept and design in the Pacific North-
west; and further digital characteriza-
tion testing. Potential participants in
the tests include Chambers and Rogers
Cablesystems in Canada and TCI and
Viacom.

In addition to a new budget, the Ca-
bleLabs board of directors will see a few
new faces. Joining John Malone of TCI,
James Doolittle of Time Warner Cable,
Brian Roberts of Comcast, Richard
Roberts of TeleCable, William Schleyer
of Continental and Joseph Gans Sr. of
Cable TV Co. are Trygve Myhren, pres-
ident and COO of The Providence Jour-
nal Co., and Scott Chambers, executive
vice president and COO of Chambers
Communications Corp.

Alex Best, senior vice president of en-
gineering at Cox Cable Communica-
tions, was appointed chairman of Ca-
bleLabs’ Technical Advisory Committee,
succeeding Dr. Walter Ciciora of Time

*

TeEsT,MEASUREMENT & MONITORING SOLUTIONS

COMET

REMOTE LINE MONITORING SIGNAL LEVEL MEASUREMENT SIGNAL GENERATION GALAXY
Non-Stop Monitoring. Automatic Measurement to High-Precision Flexibility Unites Performance Data
Full Range of Automatic 1 GHz; 24-hour Testing; Providing Sync/async into an Advanced

ST, Aw source.

Compliance Reporting. Operation & Multi-

channel Control.

Information Management
System. Integrates the
CALAN Family of
Products.

Measurements; Self-
reporting System.

1776 Independence Dr., Dingman’s Ferry, PA 18328
PHONE: 1-800-544-3392, IN PA: 717-828-2356
FAX: 717-828-2472
Circle Reader Service No. 5
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COLOR BURSTS

Warner Cable, who had been TAC chair-
man since CableLabs’ inception. Ciciora
was recognized via a special resolution
of the board for his past efforts and for
“elevating it (TAC) to where it is now as
a vital resource to the cable industry’s
technical community,” said Dr. Richard
Green, CableLabs president and CEO.

Best, who has been at Cox since 1986
following 20 years at Scientific-Atlanta,
will play a major role in the technical ef-
forts of the R&D consortium and will
have a seat on the Labs’ board of direc-
tors.

The CableLabs board also promoted
several persons: Chief Operating Officer
Baryn Futa was given the additional
title of executive vice president; Stephen
Dukes becomes vice president of Ad-
vanced Network Development; General
Counsel Dorothy Raymond adds vice
president and assistant secretary; and
Scott Bachman becomes vice president
of Operations Technologies Projects and
will assume direction of consumer elec-
tronics systems and science and tech-
nology. The director of technology as-
sessment will now report directly to the
president.

Labs issues RFP
on DPU tests

Cable operators may get beat up over
interface compatibility issues, but Ca-
bleLabs wants to make sure they don’t
get blamed for poor-quality pictures
when its really the television’s fault.

CableLabs in December issued a re-
quest for information and proposal to a
dozen of the nation’s leading test labo-
ratories, universities and government
agencies to determine methods to mea-
sure TV and VCR susceptibility to direct
pick-up interference (DPU).

DPU interference is caused by signal
ingress not through a cable, but directly
through a television’s or VCR’s tuner
that is connected to cable TV. Because of
this, the source of the interference is
often incorrectly blamed on a poor cable
installation. Set-top converters, which
are built with double conversion tuners
that block out this interference, have
typically been used by cable operators to
eliminate the problem. But, of course,
set-tops are perceived as unfriendly to
consumer devices like TVs and VCR.
Many attempts have been made to re-
move them from subscribers houses—to
no avail because of DPU.

CableLabs staffers hope this RFP will
lead to a definition of the test facilities,
methods and procedures required to

test consumer hardware for suscepti-
bility to DPU.

Ortel demos
25 mW laser

Despite ever-increasing competition
from a wide variety of sources, Ortel
Corp., manufacturer of distributed feed-
back (DFB) lasers used by Jerrold Com-
munications for cable television appli-
cations, has upped the performance ante
once again.

The company announced that it has
successfully tested a 25 milliwatt (mW)
laser that meets full CATV performance
specifications for 60 channel loading.
With 18 dB of optical loss, the carrier-to-
noise ratio was 55 dB, while composite
second order and triple beat distortions
were greater than 65 dB down.

Last year, in conjunction with the
Optical Fiber Conference, Ortel officials
described a laser that produced 18 mW
of output power and projected that 25
mW production lasers were achievable
within two years. “This test result is
an important step toward that goal,”
said Larry Stark, vice president of new
business development.

Ortel executives said they plan to be-
gin shipping 16 mW DFB lasers later
this year. This new generation laser
provides 2 dB improvement in optical
loss budget over current 10 mW de-
signs. The higher power is important for
supertrunking applications, long fiber
links and broadcast architectures calling
for several splits.

Stark said the new laser is consis-
tent with past laser production trends
that show a steady increase of 2 dB ev-
ery year. “We believe we can maintain
this trend for at least another two years,
which can be expected to produce 25
mW lasers by mid-1994,” said Stark.

S-A shakes
up management

In a well-publicized story last De-
cember, Scientific-Atlanta’s board of di-
rectors replaced William Johnson as
the company’s chief executive officer af-
ter it was determined it no longer ap-
proved of Johnson’s management style.
S-A did not name a replacement but in-
stalled James Napier as interim CEO.
Jay Levergood, a former president of
S-A was named senior vice president
and president of the broadband com-
munications group.

A week later, in an unrelated an-
nouncement, S-A announced that Robert

MecIntyre was named president of the
transmission systems division in the
broadband group, replacing David Fel-
lows, who resigned from S-A to take the
position of vice president of engineering
and technology at Continental Cablevi-
sion. S-A officials and Fellows stressed
that Fellows’ departure was not related
to Johnson’s departure.

Mclntyre, who joined S-A in 1991,
had been president of the headend sys-
tems division. In his new post, he will
now be responsible for digital video com-
pression, B-MAC satellite encryption,
and headend, distribution and fiber op-
tic equipment. He will also supervise
the acquisition of Nexus Engineering,
which was announced at the Western
Cable Show in December.

Fellows, who attended college at Har-
vard and Northeastern, returns to the
Boston area in a post at Continental
headquarters, where he will help the
MSO chart its future business strat-
egy. Fellows has a background in tele-
phone laboratory research with GTE
prior to joining S-A in 1987.

Finally, in January James Hart was
named vice president of technology for
S-A’s broadband communications group.
He will be responsible for tracking and
analyzing emerging technologies and
their potential applications; build rela-
tionships with MSOs and CableLabs;
and interface with marketing people in
international and domestic new product
planning and development. Hart has
been with S-A since 1966.

Jottings

The industry’s technical crews should
be breathing a sigh of relief, now that
the deadline for the first FCC-mandated
proof of performance tests has come
and gone. Early word was that most
operators, especially those who didn’t
wait until the last minute, were able to
get the testing done on time, in spite of
some last-minute changes to the pro-
cedural language . . . Hughes Com-
munications’ Galaxy VII, the com-
pany’s first dual-payload HS 601
satellite, is operational and by the end
of the month should be at 77 degrees
west longitude. It replace SBS 4 and
carries private data and broadcast tele-
vision signals . . . Zenith and Gold-
star have jointly developed a digital
high definition videocassette recorder
for home use. It records HDTV on stan-
dard Super-VHS tape and will also play
back NTSC programming recorded on
standard VHS tapes. The unit should hit
the market in 1996 and will be priced at
about $1,000. CED
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standards and is compatible with electronics com-
ponents from virtually any supplier

We're proud of our leading position in the fiber
optics industry, and we're committed to meeting Kour

As you integrate fiber optics into your cable TV system,
use the cable that will deliver the exacting performance
specifications and reliability you require—Siecor fiber
optic cable. No one surpasses our reputation for quality,
reliability or service. And no one offers a more rugged,
craft-friendly design than our multiple loose tube cable.
The fiber protection and separation provided by
our unique dual layer buffer tubes makes Siecor’s mul-
tiple loose tube cable ideaily suited for fiber to the
feeder applications. And, our cable is always made with
Corning’s consistently proven, high-quality fiber. Avail-
able in a variety of sheath and core designs, it's ideal
for aerial, duct and underground applications. And of
course it meets or exceeds all EIA, REA and Bellcore

highest expectations. You can count on us to be here
with the service and products you need including hard-
ware, splice equipment, test equipment, training, con-
sultation and splicing,

Fact is, no one gets higher marks for coming
through when you need help. So go with the cable
and the company that won't let you down. Call us
at 800 SIECOR 4 Ext. 5998. Or write Siecor

Corporation, 489 Siecor Park, SlECOR

Hickory, NC 28603-0489.

Circle Reader Service No. 6
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.o Our fiber lets you deliver
" CNN HBO and MTV. ASAP.

BNy
'~ .When your technicians are under pressure to restore service, the one
"~ ‘thipg they don't need is a fiber thats difficult to work with.

. s#They need a fiber that will help them get the job done as quickly and
e cfently as possible. The fiber that fits that description: Corning™ fiber.
¢/ Itseasytowork with and splice because of its excellent geometry, and

" because it's consistent—reel after reel, year after year. And it's consistent
A a # because wee very, very nit-picky So much so that, during manufacturing
" “.for example, we measure our fiber diameter 500 times per second to

within a fraction of a micron. (You don't get more nit-picky than that)

What's more, were constantly looking for new ways to improve our
fiber. We twist, bend, snap and otherwise torture fiber, testing it in our
harsh environments so it'll measure up in yours.

Wed also like to help technicians by helping them share
what they’ve learned about handling fiber. If you or any of
your people would like to let us know of an unusual or

especially tough fiberhandling challenge (and its solution,
if you have one), we'll spread the word.
Make your people’s jobs easier by making sure they

work with Corning fiber. The fiber designed to be as
hassle{ree as possible—no matter how tough the job might be.

For more information (or to share your reallife fiber experiences)
write to Corning Incorporated, Opto-Electronics Group, MP-RO-03,
Corning, NY. 14831, or call (800) 525-2524, extension S01.

Corning. Fiber you can count on.

CORNING
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FROM THE HEADEND

Multichannel Local
Distribution Service

Recently, I wrote about primary com-
petitive threats and briefly mentioned a
new technology called Multichannel Lo-
cal Distribution Service (MLDS) in-
vented and operated by Suite 12, Hye
Crest and Cellularvision. (Note that a re-
cent press release from the FCC has re-
arranged the letters to LMDS for Local
Multipoint Distribution Service, so you
might see it written both ways for a
while.) Because of the significant po-
tential of this new competitive technol-
ogy, I thought it would be a good idea to
cover it in a little more technical detail.

Suite 12 has asked the FCC to set
aside 2 GHz of spectrum, from 27.5 GHz
to 29.5 GHz, in each market for the pur-
pose of deploying this new technology.
The 2 GHz of bandwidth would be split
evenly between two licensees, thus leav-
ing a full 1 GHz of bandwidth with
which to market a plethora of two-way
video, audio and data services. The tech-
nology, at least upon initial implemen-
tation, makes use of techniques similar
to those in existing satellite delivery
systems, including frequency modula-
tion (FM) for video, orthogonal polar-
ization (horizontal and vertical), spa-
tial diversity and frequency reuse.

In the center of the cellular structure
is the master “headend” facility where
signals are collected for distribution.
Here, using an omnidirectional antenna,
a 100-watt (or so) transmitter, and ei-

By Chris Bowick, Group Vice
President [ Technology, Jones
Intercable

ther horizontal or vertical polarization,
the signals are distributed to all cus-
tomers within a radius of about 6 to 12
miles depending upon terrain and ser-
vice density.

Using FM technology, the video car-
riers are spaced 20 MHz apart, and un-
like satellite transmission technology,
each video carrier within the cell is trans-
mitted on the same polarization. Note
also that the central headend facility
also distributes many point-to-point bidi-
rectional links to adjoining cells. Each
adjoining cell receives and reprocesses
these signals for omnidirectional distri-
bution within its own cell.

Adjoining or adjacent cells rebroad-
cast the received information from the
master headend facility on orthogonal
(horizontal or vertical) polarizations. In
addition to changing the polarization
within each cell, each transmitter offsets
its frequency spectrum by 10 MHz, or
one-half the channel bandwidth. This
type of frequency reuse, or frequency
interleaving, when combined with the
use of orthogonal polarizations and very
narrow beamwidth antennas within
each customer’s home, provides for
about 65 dB of isolation for users within
each cell.

According to extensive analysis by the
David Sarnoff Research Center?, this 65
dB of isolation within each cell is the sum
of the isolations that can be attributed to
orthogonal polarization (25 dB), fre-
quency interleaving (15 dB), and an-
tenna sidelobe suppression (25 dB).

The use of 28 GHz brings up the ob-
vious question of propagation through
obstructions such as buildings, foliage,
hills, rain, etc. These microwave fre-
quencies are naturally severely attenu-
ated by these obstructions. This is an ob-
vious problem that must be dealt with.
Rain must be dealt with by including a
significant amount of fade margin in
the link analysis for each cell. This
might include 15 dB of margin, or more,
depending upon the area of the country,
in order to provide the 99.9 percent ser-
vice availability the inventors purport.

Dealing with “shadows”

Obstructions which create “shadowed”
areas, or areas that are not in direct
line-of-sight to each cell’s transmitter,
are dealt with either by strategically
placing a low-power (200-milliwatt) ac-
tive repeater which operates on the op-
posite polarization to that normally be-
ing transmitted within the cell, or
preferably by using a passive reflector
such as the reflection off an adjoining
building or other obstruction.

In this case, because of the use of FM
technology and very narrow beamwidth
(around 4 degrees) antennas within the
customer premises, multipath, the bane
of AM broadcast technology, can be used
to their advantage. The distance cov-
ered by a passive repeater may be only
a few thousand feet, while an active re-
peater might be capable of covering a
shadowed area of up to a couple of miles.

The technology reportedly provides a
clear weather video signal-to-noise ratio
(S/N) of around 54 dB (studio quality) at
the fringe of each cell, and with a rain-
faded video S/N of around 42 dB! These
kinds of numbers are possible using a 7-
to 15-inch flat-plate antenna mounted in
a window on the customer premises.
Cellularvision currently has a 49-chan-
nel system in operation in Brighton
Beach, Brooklyn, New York. Here, mul-
tipath and tree attenuation has been
measured to be between 3 dB and 8 dB.

The analysis by Sarnoff indicates that
an in-home transmitter would be capa-
ble of providing a 30 kHz (48 kB/s) data
or voice return channel with only 630 mi-
crowatts of power! A full T-1 (1.544 Mb/s)
in its own 1 MHz return channel would
only require 20 milliwatts of power!
These return channels would be fre-
quency interleaved (half-way in-between)
among the video signals, using orthogo-
nal polarization, in order to ensure ef-
fective isolation between the video and
data services. Using this return capa-
bility, Suite 12 has been experimenting
in its New York system with two-way
video teleconferencing, mobile data com-
munications, and “cellular” telephony.

Currently, Cellularvision is using
modified satellite receiver technology
combined with a 28 GHz down-converter
for the in-home electronics. As the tech-
nology matures, we can expect dedi-
cated in-home electronics, at a reason-
able cost, housing both the receiver and
the return transmitter.

With 1 GHz of bandwidth, a low-cost
start-up and maintenance structure,
the availability of an extremely efficient
low-cost return path for video, voice and
data, and with technologies such as
video compression which will expand
the number of available video channels
using this technology to well in excess of
150, I'm convinced that MLDS may be-
come one of the most intense battle-
grounds of the future. CED

Reference

1. Suite 12 System Analysis for Video
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ton, NJ., September 17, 1991.
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CAPITAL CURRENTS

Dialing for dollars

The North American Numbering Plan
for telephone numbers requires that
you dial seven digits for a local call and
10 digits for a long distance call. But
subscribers to Media General’s Fairfax
County, Va. cable system dial 103800—
SIX digits—to order a pay-per-view
movie. This is possible because the first
five of the six digits represent a Carrier
Identification Code. But here’s a more
complete answer.

Equal access

Starting with the introduction of
MCTI’s Execunet service in the mid-
1970s, telephone dialing became much
more complicated. Rather than simply
dialing the 10-digit number of the called
party, you first had to dial a seven-digit
local number to get access to the MCI
service. This seven-digit number was
different in every city. Then you had to
dial your customer ID number, so that
MCI would know where to send the bill.

In the late 1970s and early 1980s,
there were several agreements reached
between AT&T, other long distance car-
riers, and the local telephone compa-
nies on standardized interconnection
practices. The telephone industry cre-
ated a service called Feature Group B,
which was an interconnection service
offered by local telephone companies.
A long distance company could give its
customers the same seven-digit local

By Jeffrey Krauss, independent
telecommunications policy consultant
and President of Telecommunications
and Technology Policy of Rockville, Md.

phone number everywhere in the coun-
try. This phone number is 950-0XXX or
950-1XXX, where the XXX is a three-
digit number called the Carrier Identi-
fication Code (CIC).

Each long distance carrier was as-
signed a three-digit CIC. AT&T, for ex-
ample, was assigned 288, and if you
look at your telephone dial you will see
that 288 corresponds to the letters ATT.

A few years later, after the U.S. Dis-
trict Court ordered local telephone com-
panies to provide “equal access,” Feature
Group D service was offered. Feature
Group D created a dialing prefix of
10XXX for a subscriber to dial to get
access to a long distance carrier. You
reach AT&T by dialing 10288, for ex-
ample.

There are technical differences be-
tween Feature Group B and D services.
With Feature Group D, for example,
the local telephone company passes
along the telephone number of the call-
ing party. This is called Automatic Num-
ber Identification, or ANI. It is needed
by the long distance carrier for billing
purposes.

Phone Base Systems and CICs

When the telephone industry started
offering these new services, the FCC
ruled that anyone could subscribe, not
just long distance companies. As a re-
sult, some enterprising companies fig-
ured out how they could use this capa-
bility as part of a private service, even
though they do not offer long distance
telephone service.

Phone Base Systems of Vienna, Va. is
an example. It runs the “back office”
for a number of cable system pay-per-
view services. Suppose you want to or-
der the heavyweight championship
fight. Throughout most of the country,
you will dial an 800 telephone number,
and you will reach the Phone Base op-
erations room in Virginia. Before your
call is answered, the attendant will see
your phone number appear on the
screen, and will know from your area
code what cable system you subscribe to.
This is because MCI and Sprint, for ex-
ample, offer ANI information as part of
their 800 service.

But to call Phone Base from within
Media General’s service area in North-
ern Virginia, it is a local call, and the
C&P Telephone Company does not pro-
vide ANI as part of its regular local ser-
vice. Or at least that was true two years
ago, when Phone Base began its opera-
tions. So Phone Base’s Senior Vice Pres-
ident, Mark Rosenfeld, figured out how
to achieve the same result using Feature

Group D service. Dialing the 10380 ac-
cess code gives a subscriber access to the
Phone Base “network” and the sixth
digit dials the “operator.”

There are quite a few other companies
that subscribe to Feature Group D ser-
vice yet they are not long distance car-
riers. The FCC publishes a periodic re-
port. Many of these Feature Group D
users are resellers of long distance ser-
vice, some quite small. For example,
the Chillicothe Long Distance Company
(CIC 293) is a reseller that offers service
only in Ohio. Discount Communications
Services (CIC 601) operates only in
Arkansas. Conquest Operator Services
Corporation (CIC 319) operates in 19 dif-
ferent states.

But a review of the FCC list also
shows companies with “telemarketing”
in their name, such as TeleMarketing
Communications (CIC 007). It also
shows companies that may be operating
private communications networks, such
as Science Dynamics Corporation (CIC
609) and EDS (CIC 273). They use the
10XXX access code as an alternative to
800 services. This may be for pricing
reasons or for technical reasons.

As of September 1992, 840 CIC codes
had been assigned to a total of 654 firms.
Some companies have more than one
code because of mergers and acquisi-
tions. Since there are only 999 CIC codes
(the code 000 is not used), and the num-
ber of codes in use has gradually in-
creased, they may soon be exhausted.

Of course, not only are we running out
of CIC codes, we are running out of area
codes as well. Bell Communications Re-
search (Bellcore), which administers
the North American Numbering Plan,
issued a report last year on a plan to add
640 new area codes. These codes would
have the format NXX where N is digits
2-9 and X is digits 0-9; currently, the for-
mat is N0/1X (the second digit must be
alOoral).

These new area codes would be used
to support new services as well as the
growth of existing services. For example,
some area codes might be assigned to
nationwide database operators who keep
track of mobile or personal communi-
cations (PCN) subscribers and forward
calls to them as they travel around the
country.

The FCC recently began a long range
inquiry into these issues—the shortage
of CICs, the shortage of area codes, how
to accommodate PCN subscribers, and
whether Bellcore should continue to ad-
minister the Numbering Plan. Com-
ments were due on December 28, so it
will be about a year before even a pre-
liminary decision is made.
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accommodate needed fibers and cablﬂ
slack storage. Capacity needs include
cable, fiber termination, splicing and
routing mechanism capacities.

The following criteria should be con-
sidered when selecting patch panels:

* The panel should be able to accom-
modate multiple cables, depending on
the configurations required by the sys-
tem.

* In addition, the number of termi-
nations a panel will house must be con-
sidered. The challenge, then, is to match
the cable fiber count to the patch panel
capacity while not exceeding the maxi-
mum number of cables the panel can
handle.

* Panels must be modular, allowing
units to be stacked or placed so that
routing within or between panels is not
impaired, and so new installations are
simplified.

* The size should be adequate but
not preclude placement in various loca-
tions. Patch panels are available to ac-
commodate a range of fiber counts, from
12 to 72 fibers each. The ability to stack
units in racks will permit up to 864
fibers per rack, allowing for high fiber- |
count systems to be managed efficiently.

* Panels should provide mechanical
protection of connectors and splices not
only during normal work operations but
during construction as well. In some in-
stances, protection from harsh envi-

Engincering Unlimited,

Operators must plan
cable management
into the headend
system to introduce
new services
and increase

reliability.

ronments is needed.

* Labels are essential to record cable
and fiber termination information.

* Panels should have strength mem-
ber retention capability to secure ca-
bles.

* In some instances, additional secu-
rity 1s required. Locking mechanisms




FIBERLINE

are available for this added protection.

¢ Storage of fiber and cable slack is
needed within the unit.

¢ Panels should accommodate differ-
ent connector types, depending on the
electronics requirements. Today, the
FC super-PC connector is often used for
singlemode CATV systems. In addition,
the singlemode SC super-PC is emerg-

The optical cable

entrance portion of the
headend design is
often overlooked
with an assumption
that little

will change.

ing as a preference for high density sin-
glemode applications.

In some headends, it is often advan-
tageous to install a “stubbed” or
prewired patch panel to terminate out-
side plant cable and manage the inter-
connection system. The stubbed patch
panel consists of a factory-manufac-
tured cable assembly of a predetermined
length, unterminated on one end and
terminated with optical connectors into
a patch panel on the other end. Most of-
ten the cable is listed to meet NEC
smoke and flame retardancy require-
ments.

With the stubbed patch panel’s fibers di-
rectly connectorized at the factory and pre-in-
stalled into the panel for protection, the prod-
uct package is ready for use—it is simply
placed in the rack. The unterminated end is
pulled to the proper location and spliced. The
entire cabinet is inspected prior to shipment
to ensure it meets performance expectations.

Electronics interconnection

It is usually advisable to place system
electronics in a rack separate from the
patch panel system. This allows for sys-
tem expansion and a more organized
network. With the electronics and patch
panels in separate racks, fibers and ca-
bles must be guided within and between
racks to provide protection of the optical
fibers and to organize a high density of

cables. Jumper storage and optical race-
ways can be used to store, protect and
route fibers and cables within the head-
end’s interconnection system. (See Fig-
ure 1.)

As with cable slack at the building en-
trance, jumper slack is useful in prepar-
ing for graceful future growth. Some
slack is valuable so the system can be
flexible. However, extreme overlength
can cause cable congestion. Determining
the right amount of slack required for
current and future routings should be
considered in planning stages.

Storage must be made available, ei-
ther within the panel itself, or within a
separate jumper storage housing within
the same rack. With routing guides and
storage areas, jumpers can be routed
horizontally and vertically, between
panels and racks, while avoiding a
messy maze of cables.

Optical raceways are the routing
mechanisms used to support, secure,
manage, identify and protect jumpers
and cables between housings and racks.
They can include conduit, trays, en-
cased raceways and ladder racks. Of
course, the amount of raceway required
and its placement must be considered as
part of an upfront plan.

In addition, coupler housings should
be planned into a CATV interconnection
system to maximize the flexibility of
the system. If a system includes cou-
plers, it may be more difficult to test the
system through the couplers. The use of
a coupler housing allows the couplers to
be disconnected and isolated to permit
accurate testing.

Conclusion

Fiber optic cable plant management is
becoming more critical as technology
improvements are introduced and new
applications are available. The number
of optical cables and their fiber counts
are on the rise, requiring new headend
system designs.

Operators must plan cable manage-
ment into the headend system to effec-
tively introduce new services and in-
crease system reliability. The use of
connectorized fibers in patch panels
should be considered in headends to
meet the flexibility and expansion re-
quirements of the future. CED

Footnote

Specific grounding requirements may
be governed by local regulations. All
grounding should be done in accordance
with your company’s practices and in ac-
cordance with local/state/regional build-
ing and electric safety codes.
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dow will allow more widespread usage of
fiber in network architectures well into
the future. An area of interest to both
equipment manufacturers and end users
| has been the prospective use of the 1550-

However, at 1550 nm, the optical dis-

persion profile is significant (although
the loss per unit length is lower). The ap-
plication of direct-modulation AM laser
technology for use in this window pre-




AM SUPERTRUNKING

sents some difficulty because of
the interaction of the chirp
(spectral spreading) of the laser
under direct modulation with

DFB laser diode parameters

at 1310 and 1550 nm

lasers can be applied in a fre-
quency arrangement of less
than an octave so that second-
order distortion products fall

the optical dispersion profile
of the fiber. This leads to chro-
matic dispersion-induced sig-

Parameter

1310 nm

1550 nm

out of the band being trans-
mitted by the respective laser.
As such, they can be filtered

nal “smearing” in time because
the optical sideband energy
travels with different time de-
lays through the fiber.

The result of this phe-
nomenon is a serious degrada-
tion in the composite second
order (CSO) distortion perfor-
mance and a less severe degra-

OMI (percent)

Output power (mW) 8

0.11

Spectral bandwidth (GHz) =

dation in the composite triple <-
beat (CTB) distortion perfor- Laser RIN (dB/HZ) 160
mance of the system. Special

fiber, such as dispersion-shifted | |ntrinsic laser <-70
fiber (where the zero disper- | . :

sion profile point is moved to diode CTB (dBC) Table 1 =

0.085

out in the recombination pro-
6 cess of the various bands. Such
a system is described below.
In this system, the applica-
tion of 1550 nm lasers wave-
length division multiplexed
4 (WDM’d) to share fibers with
corresponding 1310-nm lasers
allows three major improve-

<-160 ments to conventional su-
pertrunking systems:

1. Because frequency bands

<-75 are placed on both 1310-nm

and 1550-nm lasers multi-
plexed onto the same fiber, a
J reduction in the number of

the 1550-nm area), can be
used, but this does not address the use
of 1550 nm over the installed base of
standard singlemode fiber, and, in the
small quantities in which dispersion
shifted fiber is sold today, it remains
more expensive than standard single-
mode fiber. Solutions to these problems
are being developed today. These in-
clude the application of external modu-

lation technology, the use of lower chirp
direct modulation lasers and applica-
tion of dispersion compensation tech-
niques.

One area in which direct modulation-
based AM lasers operating at 1550 nm
can be applied today is in AM su-
pertrunking systems. In such a system,
the 1550-nm distributed feedback (DFB)

fibers required for transport is possi-
ble;

2. The lower loss at 1550 nm allows
the judicious application of channel
counts to respective frequency bands to
reduce the amount of frequency bands
required to transport signals at a given
quality level; and

3. The lower loss at 1550 nm allows
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the judicious appli- | Measured system performance parameters by tier | seven-tired system
cation of channel = M allows for a re-
counts to respec- verse transmitter
f);vqu tfoﬂ??nuef;cy Tier (MHz) No.of  OMI OMI@ rmsOMI CNR CSO CTB | af ey . but

§ improve . e reverse trans-
the system pgrfm._ channels (%/ch.) clipping (%) (dB) (dBc) (dBc) mitter could be at
mance at a given 1550 nm—an
loss budget for a 54-150 10 9.2 12.8 206 58.5 -70.6 -72.3 | equal number of
given amount of 150-222 12 1.1 12.3 27.2 59.8 -80.0 -72.2 | 1310-nm and
frequency bands. | 222.276 9 150 187 318 592 -80.0 -71.9 !550-nm lasers

e result o are required in ei-
these improve- 276-330 9 8.4 18.8 178 585 -80.0 -71.9 | . .. case. Each
ments is to further 330'402 12 6.6 ﬂ8.5 16.2 59.1 '80.0 -71 -8 link consists of
enhance the capa- 402-474 12 8.6 19.2 211 58.9 -80.0 -70.5 | two WDMs, indi-
bilities of AM su-|  474-550 13 5.8 18.9 14.8 58.5 -80.0 -70.2 | cated as a mux
pertrunking sys- and a demux, and

tems, making them

even more competitive with FM and
digital delivery systems for high quality
signal transport on the basis of cost.
fiber count and encrypted signal car-
riage. The details of an actual system
are described here.

Experimental set-up

The experimental set-up as shown in
Figure 1 is a 77-channel, 55.25 MHz to
547.25 MHz supertrunk system that
utilizes seven directly modulated DFB
lasers to transmit the AM-VSB signals
over four 1310/1550-nm multiplexed

fiber links. The specific DFB laser pa-
rameter criteria, ta meet the specified
system performance of 58.5 dB carrier-
to-noise ratio (CNR) and -70 dBc CSO
and CTB, are given in Table 1.

Also, these same laser characteris-
tics and the experimental parameters
cited below are used in constructing the
curves shown in Figure 3. It should be
noted that the 77-channel plan can be
realized with four tiers that utilize only
two fibers. The tradeoff here manifests
itself as a 2 dB reduction in CNR.

The Matrix generator is split into
seven tiers, as shown in Figure 2. This

26 kilometers of
standard singlemode fiber. The system
links contain a 2 dB optical passive loss
attributed to the WDMs and connec-
tors and fiber loss of 0.4 dB/km and
0.25 dB/km at 1310 nm and 1550 nm, re-
spectively. The fiber loss includes the
splice losses.

At the output WDM, each RF band is
terminated into one of seven transim-
pedence receivers, each with a thermal
noise current of’

TpAVHz

and a detector responsivity of 0.9 A/W.
Following the receivers, in Figure 2, are
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AM SUPERTRUNKING

the RF combiners, the fixed RF attenu-
ation pads, and then the post ampli-
fiers.

These three items are repeated within
the system’s architecture in such a way
as to minimize the CNR degradation
and achieve the highest degree of over-
all system flatness once all the RF bands

-80 dBc is given to indicate that the
CSO was at the system noise level. The
measurement of CNR, CSO and CTB
were made according to NCTA recom-
mended practices.

Discussion
The results of Table 2 allow one to

this experiment, the rms OMI of the
1550 nm laser diodes is at or below the
0.2 value specified in reference 3 such
that there is no significant clipping-in-
duced nonlinear distortion.

In the seven-tier frequency plan
shown herein, the RF channels are di-
vided into sub-octave bands. However,

are combined.
The system’s seven RF bands

CNR (dB)

the CSO that falls out of one
RF band will fall into another

are optimized by establishing | 65

(OMI) that satisfies or exceeds

the optical modulation index -
_§

RF band. To eliminate this
problem, the RF filters within
the receivers and combiners

the CNR requirement of 58.5
dB. The CSO and CTB are then
optimized to meet the -70 dBc

specification. The chosen sub-
octave RF channel plan for all
bands except one eliminates
the problem of CSO distortion.

In the lowest band where
CSO will occur, a highly lin-
ear DFB 1310-nm laser is re-
quired. For all other bands, ei-
ther a 1310-nm or 1550-nm
DFB laser with excellent third-
order intermodulation distor-
tion products (IMDP) will be
sufficient.

System performance

are designed for a high rejec-
tion of the unwanted CSO
beats that fall into another RF

band.

Figure 3 shows the type of
performance one could expect
from a typical system based
on the parameters given in
Table 1.

The system performance re-
ported here indicates that AM
WDM supertrunking is a tech-
nology that can be deployed
in the current time frame. The
ability to multiplex different
wavelengths on the same fiber
reduces the number of fibers

The entire system is theoretically
modeled to account for signal shot noise,
receiver thermal noise, fixed passive
loss, CATV channel frequency, and laser
and fiber parameters.

The laser parameters include rela-
tive intensity noise (RIN), OMI, output
power and laser spectral bandwidth.
The fiber parameters include induced
RIN due to backscatter under randomly
polarized conditions, attenuation per
length, dispersion and Rayleigh scat-
tering coefficients.

In 1550 nm systems, optimizing the
overall system is more complex. The
OMI must be high enough to achieve the
desired CNR but not cause excessive
spectral spreading or clipping of the
negative peaks of the AM signal. Clip-
ping sets a fundamental limit on system
performance!?? while the spectral
spreading creates a secondary limitation
via the interaction of it with the fiber
chromatic dispersion. Theses effects cre-
ate IMDP and lead to a tradeoff be-
tween CNR and system distortion.

The data shown in Table 2 were taken
at the output of the system after com-
bining the RF bands. At each tier, the
data reflect the worst case RF channel
performance values. The root-mean-
square (rms) OMI is equal to the per-

channel:
OMI x V(N/2)

where N is the number of channels. In
the CSO column of Table 2, the value of

compare and contrast the 1310 and 1550
nm DFB laser diodes. For instance, the
OMI at both wavelengths is close to
their respective theoretical values shown
in Table 1. The 1310 nm laser diodes
were operated within a few percent of
their OMI clipping point while the 1550
nm laser diodes were less than half of
their clipping point. This difference is
due to the dispersion-induced inter-
modulation distortion at 1550 nm. In

System performance

data indicates that
AM wave division
multiplexing
supertrunking is a
technology that can be
deployed in the

current time frame.

required. WDM supertrunk-
ing in an AM CATV delivery system is
one of the first clearly viable applications
of the practical capabilities of 1550 nm
technology. CED
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LASER COMPARISON

CATYV systems because high fidelity

transmission over long distances
without repeaters can be achieved. A
key requirement of fiber optic transmis-
sion systems is a suitable light source
which can be modulated with the RF
signals. Laser-

T he use of fiber optics is attractive in

views the issues related to the choice of
laser sources and IOMs.

Direct modulation

A standard diode laser is created by
growing the semiconductor using con-

Directly and indirectly
modulated lasers: A comparison

diode laser package is small (typically
about 1.5 inches x 0.5-inch x 0.4-inch)
with an optically isolated fiber optic
pigtail containing a diode laser, ther-
moelectric cooler, thermistor and rear-
face monitor photodiode (to allow control
of the output power of the laser).

It is manufac-

based transmitters A comparison of CATV linearization schemes tured using semi-
are chosen because conductor pro-
of their high opti- . cessing and
cal output power DM DFB laser EM feed- EM Optical hybrid packaging
and low noise char- forward predistortion techniques techniques, and
S, wo | CTB&CSO |  Excellent Excellent Excellent Good therefore benefits
basic approaches SHbeShation economies of scal
pp ono scale
to RF modulation | = g1 qidine 600 MHz, 600 MHz 600 MHz, 600 MHz, in the same way
of the laser out- avaiiihio 860 MHz 860 MHz 860 MHz as other semicon-
put. The first is to ductor compo-
directly modulate Operating 1300 nm or 1313 nm 1300 nm or 1800 nm or nents do. Also, be-
the electrical drive | wayelength | 1550 nm band 1550 nm band | 1550 nm band cause of the
current of a diode limited number of
laser. The second | Stability over Good Excellent Excellent Fair parts and one sin-
approach is to use time gle critical align-
an external inte- ment (diode out-
grated optic mod- Link length No Yes No No put to fiber), good
ulator (IOM) in dependence mechanical relia-
conjunction with a bility can be
continuous wave Optical link Limited by DFB Moderate optical Low optical High insertion achieved.
(CW) laser source. budget output power insertion losses | insertion losses | loss reduces link One problem
The majority of budget that must be over-
fiber optic CATV 3 TiE come when using
systems utilize di- Other issues Chlrp.'mcreased quulrgs Allows system Requires diode lasers for
rectly modulated distortion at high multiple light flexibility complicated CATV transmis-
distributed feed- frequencies SOUlces IOM sion systems is
back (DFB) lasers Table A the non-linear
modulation re- |

which are widely
available from a number of manufac-
turers. In 1990, the first externally mod-
ulated (EM) fiber optic transmission
system specifically designed for CATV
applications was introduced by Orchard
Communications. Since this time, other
externally modulated systems have been
introduced by other manufacturers.
Because of the increasingly demand-
ing performance requirements being
imposed on fiber-based CATV trans-
mission systems, it is useful to under-
stand the tradeoffs between direct mod-
ulation (DM) and external modulation
(EM) systems!. This article compares
the DM and EM approaches, and re-

By Dr. Alex Rosiewicz, Director of
Product Development, Micracor, and
Ms. Leslie Giesler, Commercial
Business Manager, United
Technologies Photonics Inc.

ventional semiconductor techniques and
then cleaving the wafer to make the
mirrors. This is a very simple process,
but it gives rise to several lasing modes
which share the power in a random
way, thereby increasing the intensity
noise. This tendency can be suppressed
by forming a “distributed feedback” el-
ement, creating a DFB laser?.

These devices are available in the
1270 nm to 1350 nm and 1520 nm to
1570 nm wavelength ranges with typi-
cal output powers of 10 mW to 15 mW
from the fiber— for a total electrical in-
put of 500 mW to 1,000 mW into the
package (including the thermoelectric
cooler drive current) near room tem-
perature. This results in a typical over-
all efficiency of one percent.

The output from a diode laser is mod-
ulated by imposing the RF signal di-
rectly onto the diode drive current. The

sponse. Considerable effort has been
spent in recent years to solve this prob-
lem by redesigning the diode, but the
majority of DFBs used in CATV sys-
tems have been actively linearized using
either predistortion or feedforward tech-
niques.

However, because the relaxation os-
cillation frequency of a typical DFB
laser is in the range of 1- to 5-GHz, the
associated non-linearities make it diffi-
cult to linearize these sources at fre-
quencies approaching 1-GHz. Addition-
ally, as these lasers age, the non-linear
characteristics may change, resulting
in a decrease in linearization perfor-
mance.

External modulation

In an EM system, the CW light from
either a solid-state or semiconductor
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LASER COMPARISON

laser is coupled into an IOM to form an
optical transmitter. In general, external
modulation of CW laser sources offers
some advantages over directly modu-
lated DFB laser systems including high
optical power operation, stability and
bandwidth.!

Solid-state lasers. Until quite re-
cently (about 1987), solid-state lasers
such as Nd:YAG were pumped using
high intensity flash lamps. The overall
efficiency of these lasers was very low,
because the pump-band (i.e. the range of
wavelengths the solid-state medium
would absorb to excite its electrons) was
very much narrower than the output
spectrum of the flashlamp.

Now, diode-pumped solid-state

amplifiers (EDFAs).

The typical DPSS is 6- x 2- x 2-inches.
It produces approximately 50 mW to
150 mW of power from the fiber for 10 W
electrical input power (including the
thermoelectric cooler drive current), giv-
ing a typical overall efficiency of ap-
proximately one percent. DPSS lasers
are quieter than solitary diode lasers,
but have a relaxation oscillation peak in
the 10 kHz to 1000 kHz range which
must be suppressed in order not to in-
terfere with the CATV signal. The sup-
pression is commonly achieved using a
straightforward electronic feedback
technique.

With present assembly processes, the
production of these devices is labor-in-

Typically the thickness is 300 um to
1000 pm.

Dielectric mirrors are deposited di-
rectly onto the faces of the laser medium
to give the feedback required for lasing
action. A thermal lens is created inside
the laser medium so that there is no
need for focusing mirrors to create the
lasing action. Therefore, many of the
benefits of the DPSS (higher power,
lower noise) can be combined with the
advantages of the diode lasers (semi-
conductor hybrid manufacturing pro-
cesses, economies of scale and reliabil-
ity).

Devices are currently available that
operate at 1319 nm with output powers
of about 20 mW into the fiber for about

(DPSS) lasers are

10 W electrical in-

available which
match the tightly

A comparison of lasers for CATV systems

put (including
thermoelectric

controlled output cooler drive cur-
wavelength of a DFB DPSS Microchip rent), which re-
high power diode sults in a typical
to the absorption overall efficiency
band of the lasing Wavelength (nm) 12-2,0-} ggg 13;2': glg’ 12;2'131 9, of 0.2 percent. Mi-
medium, giving 1520- 1338, 1545 crochip lasers op-
much higher effi- 7 erating in the
ciency. Optical output power 10-15 50-150 20-100 1550 nm wave-
A typical solid- || (mW) length region are
state laser is under develop-
made by taking a || Input electrical 1 10 10-25 ment. A mi-
rod of laser gain || power (W) crochip laser
medium a few package is 1.75- x
centimeters long || Efficiency (%) 1 4 0.2-0.4 1.25- x 0.75-inch
and polishing op- (about the same
tical flats onto ei- || gizg (inches) 1x0.75x0.5| 6x2x2 R X T2 R0ife o | Size as a diode
ther end. Using laser package).
carefully aligned Like the stan-
semi-reflective fo- || TN (dB/Hz) FIW <160 <-160 dard DPSS, the
cusing mirrors, 10-1000 MHz microchip re-
feedback is al- ) quires relaxation
lowed into the Relaxgtlon Pea'k No Yes Yes peak reduction
cavity to allow || reduction required circuitry and ex-
lasing to occur. ternal modula-
Many modes are || Direct modulation Yes No No tion of the light in
excited in this order for it to
process so that || Economies of scale Good Fair Good carry CATV sig-

additional optical
elements are
used to produce

Table B

nals. Also, be-
cause of the short
length of the gain

singlemode oper-
ation. These lasers cannot be directly
modulated, and as such require an IOM
to produce a modulated optical signal.
The output wavelengths of DPSS
lasers are determined by the lasing tran-
sitions in the laser gain media used so
that only discrete wavelengths are avail-
able. The most common for CATV and
communications purposes are 1313-,
1319-, 1338- and 1545-nm. While most
installed EM systems operate in the
1300 nm wavelength band, there is con-
siderable interest in operating in the
1550 nm wavelength window because of
the availability of erbium doped fiber

tensive and, because of the relatively
large number of discrete components, a
high level of mechanical stability can be
difficult to achieve.

Microchip lasers

A special class of the standard DPSS
is the microchip laser.? In this type of
laser, the thickness of the lasing
medium is specified such that the opti-
cal cavity formed by the laser medium is
sufficiently small that only one lasing
mode is possible inside the gain band-
width of the material (see Figure 1).

medium, the
overall gain of the laser is lower than
that of a conventional DPSS, thereby
limiting the available optical output
power.

In order to optimize the optical output
power from the microchip, the wave-
length of the pump diode must be
matched carefully to the pump band of
the lasing medium. This is done by con-
trol of the temperature of the diode.
However, it is also desirable to control
the temperature of the lasing medium to
optimize its performance. Therefore,
separate temperature controls of the
two components is desirable.
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LASER COMPARISON

Optical techniques

The primary integrated optical tech-
niques that are being pursued involve
combining Mach-Zehnder modulators
in parallel and in series.

ability to reduce cost using these tech-
niques as volumes increase.

However, the manufacturing process
used to produce high performance, high
reliability DFB lasers for CATV sys-

tems is relatively low yield. This is be-
cause many steps, each with a finite
yield, must be followed sequentially un-
til the device is complete. Only when the
laser has been completed can it be tested

Although these techniques Schematic fog’rl{erfor{rflance and ;‘eli-
have been demonstrated to ‘ ability. If any perfor-
provide adequate distor- RF Bias mance parameter is not
tion cancellation, they usu- sleciodes eleciodes ;‘n?lt, thg ?ntilre device
ally do not provide stable 1 ails liiln 1s adrgost im-
peﬁomance over time and 2 I ws o N an POSBS'; :ot;::; ilsg’ﬁ the
vary}qg env1ro'n'mental Polarization L po = Singlemode standard DPSS las’er is
conditions. Additionally, | mantaining output fibers factured f

they require custom IOM input fiber manufactured from a

designs and suffer from in-

number of separate com-

creased optical insertion / e
loss. 3
APE™ waveguides

Cost and reliability

With the commercial
availability of both DM and
EM systems, there are two
key issues that must be ad-
dressed by users of this
technology: Cost and relia-
bility. As already stated, |
the diode lasers used in
DM systems are fabricated |
using semiconductor man-
ufacturing processes and
therefore benefit from the

EXTRAORDINARY
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Transfer function

ponents each of which
can be tested separately.
The various performance
and reliability parame-
ters are controlled by sep-
arate components so that
the probabilities are
summed, rather than
multiplied. In short, if
the laser does not meet
its specifications, simple
and inexpensive modifi-
cations can be made to
correct the problem
which leads to a higher
yield process. However,
because of the labor-in-
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LASER COMPARISON

tensive manufacturing process and the
cost of the constituent components, typ-
ical DPSS lasers are quite expensive.

The microchip DPSS laser manufac-
turing process utilizes the same sepa-
ration of parameters as does the stan-
dard DPSS laser. However, because the
fabrication processes are similar to those
used in diode laser assembly, the
economies of scale also apply. This re-
sults in the potential overall economies
of scale being higher than those for ei-
ther DFB or standard DPSS lasers. A
comparison of the properties of diode
lasers and DPSS lasers is presented in
Table B.

Because linearized IOMs use stan-
dard semiconductor processing,
economies of scale and automated man-
ufacturing processes for fiber attach-
ment and packaging are expected to
lead to a substantial decrease in cost as
the volumes continue to increase. Be-
cause of the use of this technology for
other applications such as fiber optic
gyros, antenna remoting, telecommu-
nications and instrumentation, relia-
bility data on these devices is rapidly in-
creasing.

Summary

While DM systems have been com-
mercially available for many years and
account for the majority of the fiber op-
tic CATV systems that have been in-
stalled, several EM transmission sys-
tems are currently in production and
more are currently in development. EM
systems promise continuing perfor-
mance improvements that will meet the
CATYV industry’s requirements for
higher bandwidth and transmitted op-
tical power as well as the cost and reli-
ability considerations. CIED
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FIELD TESTING FIBER

able operators need to perform
certain field tests on their passive
fiber optic cable systems in order
to provide for the long term operation

and maintenance of those cable sys-
tems. This paper discusses the field

ing these high standards of quality and
to ensure the technical excellence of the
finished product—the passive fiber op-
tic cable system (see Figures 1 and 2).
The largest investment of most opera-
tors is in their passive fiber transmission

Field testing of fiber optic
cable systems

ify the quality of the finished transmis-
sion system. Field testing by the opera-
tor or its contractor will provide verifi-
cation of compliance with certain
specifications required contractually of
the manufacturer and contractor.

Reels should be un-

testing required to properly
characterize the optical condi-
tion of that plant to ensure the
reliability of day-to-day opera-
tions. Discussed are the rele-
vancy and interrelationship of
the data obtained from each of
these different field tests nor-
mally conducted before, dur- |
ing and after the installation of |
the passive fiber optic cable
system.

The process used to manu-

Fiber optic transmission system
1
| Passive fiber optic cable system :

loaded in accordance with
the manufacturer’s rec-
ommendation. Normally,
this means keeping the
reel upright. Any lifting or
movement of the reel
should be done using ap-
propriate materials han-
dling equipment designed
for the large reels typical of
fiber cable. Any rotation of
the reel should be done as

facture optical waveguides and
subsequently to cable those
fibers into a robust product
suitable for installation in some
of the harshest environments is
incredibly complex, technically |
sophisticated and necessarily
requires the strictest quality
controls for both manufactur-
ing and testing. The fiber optic

Typical end termination detail
(Not to scale)

recommended by the man-
ufacturer. Most manufac-
turers place an arrow on
the reel showing direction
of rotation. The first field

test to be done by the op-
erator is simply a visual
inspection of the reel to en-
sure that no obvious phys-
ical damage has occurred

cable that arrives
at a warehouse
door has been thor-
oughly tested and
retested both as in-
dividual material
components and as
an assembled prod-
uct. These rigorous
testing procedures,
now becoming stan- |

Pulse
generator

dard for all fiber ca- | [IRELLLEE
ble, ensure that the | control
cable received |

meets the very
highest standards
established by reg-
ulatory bodies.
Nevertheless, the
day the finished ca-
ble product arrives
on the operator’s
loading dock is the
time to begin field
testing in order to
continue maintain-

Signal acquisition
& processing

Display

By K. Charles Mogray Jr.,
Applications Engineering Manager,
Comm [Scope Inc.

during ship-
X ment.
Block diagram of an OTDR ' otoR
! front General

system. The amount of technical, logis-
tical and financial resources required to
build the passive cable plant mandate
that extraordinary care be taken to ver-

testing

The operator
is now ready to
begin optical
field testing of
the fiber cable.
Testing can be
divided into
three phases, as
| follows:

1. Pre-instal-
lation

2. Installa-
tion/splicing

3. Post-instal-
lation/final ac-
ceptance.

Optical char-
acteristics that
can be mea-
sured in the
field include attenuation and disper-
sion. Dispersion characteristics are very
closely controlled during the manufac-
turing of the optical waveguide and the
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Man toes not live by prototype alone.

Ah, the eternal question in integrated optics: How do you get the quality you demand at the volume you need?
Answer: Call UT Photonics. We supply Mach-Zehnder, Y-fed Balanced Bridge, and Phase modulators, as well
as Fiber-Optic Gyro circuits and hybrid RF modules - produced by our Anneaied Proton Exchange (APE™)
process. You're assured low fiber-to-fiber insertion loss (typically 3.5 dB), high optical power-handling capa-
bility (200 mW), superior stability, less than 1 dB acoustic ripple and rugged hybrid packaging. We make
devices operating in the 800, 1300 and 1550 nm optical wavelength regions, with bandwidths covering the
low, RF and microwave frequencies (to 18 GHz). Call us in Bloomfield, CT at 2 UNITED

(203) 769-3000. Or fax us at (203) 769-3001. We'll help you take your require- TECHNOLOG|ES

PHOTONICS

ments and turn up the volume. Girdle Reader Service No. 9
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Jerry Neal
Senior Software Engineer

Pioneer Communications of America .
Cable Systems Division

When Pioneer developed the Pioneer
LaserDisc Universal System (PLUS), our goal was to simplify
operations and increase revenue for the cable operator.

We know that system automation and increased customer
programming selection are both good economic moves.

So, we created PLUS to provide
pre-programmed, uninterrupted entertainment. PLUS can
control multiple pay-per-view channels of laserdisc players or
autochangers. Laser technology translates into a durable
maintenance-free, high quality video and audio program
source. PLUS is backed by the reliability of Pioneer technology.

Because your business demands performance. ..
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FIELD TESTING FIBER

Typical OTDR end-to-end trace

(courtesy of ANRITSU)
. 05-FEB-88 11:10 DR = 144 km
ANRITSU 4.1 km/div
2.5 dB/div
T
0.000 km _ \
X «  23.664 km
) s =1318M
Loss = » 9.58 dB — PW =100 ns
(2 PA) 23.255 km — | ATT = 7.5 dB (AUTO) 3
0.41 dB/km — || IOR = 1.4655 |

dB/km between x and
* markers 2

Distance between x and

N

test equipment is extremely expensive;
therefore, dispersion tests are rarely
performed and generally not required in
the field.

Two methods of measuring attenua-
tion employed in the field are the
backscattering and two-point methods.
More common terms sometimes used
to describe these methods are the use of
an optical time domain reflectometer
(OTDR) test and the insertion/cutback
loss test, respectively. Additionally, the
two-point method is often referred to
as an optical power test. Both types of
tests are required in order to completely
and accurately characterize the overall
optical condition of a fiber cable sys-
tem.

Depending on cable and system spec-
ifications, these tests may be done at
both the 1300 nm and 1550 nm wave-
lengths as well as from both directions.
Normally, the optical power test is only
performed as a part of the final accep-
tance testing. These test methods pro-
vide data which is complementary but
may vary slightly as a result of equip-
ment, technique and skill of the techni-
cian performing the test. The key to
successful characterization of the fiber
cable plant is following correct proce-

dures consis-
tently. This will
improve the
correlation be-
tween mea-
sured and cal-
culated optical
losses.

Test methods

Backscat-
tering. The
first and most
common
method used is
the backscat-
tering method.
This test is per-
formed using
an OTDR. The
OTDR is pri-
marily used for
locating faults,
discontinuities
and anomalies,
and general at-
tenuation
checks. The

OTDR mea-
sures distance
and loss in an
optical fiber by
transmitting an
optical

through

pulse
the

fiber and measuring the optical power
reflected back to a sensor in the OTDR
instrument. A block diagram of an
OTDR is shown in Figure 3.

The OTDR calculates distance along
a fiber by measuring the interval be-
tween the pulse’s launch and the time
the reflected energy is detected at the
sensor. Loss is calculated by compar-
ing the received power to the transmit-
ted power. As the pulse moves along
the fiber, thousands of data points cor-
responding to distance and relative
power are gathered and displayed on a
CRT. The result is a linear trace of the
fiber displayed as distance from the
source (horizontal axis) vs. relative
power (vertical axis).

The power reflected back from the
fiber is caused mainly by Rayleigh scat-
tering. This occurs when light traveling
in a fiber strikes a non-uniform part of
the core’s molecular structure, or a non-
silicon dioxide particle, and is scattered
in a spherical pattern. The part of the
scattered energy which travels back to-
ward the optical source is called the
“backscatter” and is the basis for the
OTDR measurements.

Every fiber has a unique “backscatter
coefficient.” This is a measure of how
well optical energy is reflected back to
the source. The backscatter coefficient
depends on the fiber’s relative refractive
index difference (the difference between
the indices in core and cladding), the

Connector
type —
Reference Po=— dBm
Actual fiber
under test
Connector
type —
Test P{=——— dBm
= Sleeve (typical) P+=Pg-P1
PT= dBm

.—! = Patch cord, connectors of type used in system, length, approximately 5 m

Equipment data Transmitter (TX) Receiver (RX)

Manufacturer

Serial number

Type

Wavelength N/A

Output power N/A Figure 5
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FIELD TESTING FIBER

Typical OTDR splice loss measurement For very precise attenuation measure-

ments, the cutback or insertion loss

(courtesy of ANR'TSU) method should be used.

T Cutback or insertion loss method
2?\12:51-8888 f1:20 D1T) er]?d‘l(\;n By definition, the cutback method is
1.0 dB/div a destructive test and is not normally
" : used for a fully concatenated fiber optic
I cable system. It is not commonly seen in
the field, but because of its accuracy
l\ and precision, it is often specified and
used in cable manufacturing for accep-
i tance tests. Because this test is seldom
A~ used in the field, it will not be discussed
in this paper. For additional information
\(\ the reader is invited to review EIA stan-
dard 455-78, “Spectral Attenuation Cut-
back Measurement for Singlemode Op-

tical Fibers.”

P4 The insertion loss test method is very
5.527 km similar to the cutback method. It is also
| called the “Attenuation by Substitution
X XXX X - | Method.” This test method is defined
10.68 km in EIA standard 455-171, “Attenuation
A =1.31SM by Substitution Measurement for Short
L —— _ Length Multimode Graded Index and
|Splice loss + 0.61d8B i¥VT _ ;OsodnBS (AUTO) Singb}lemod’(Ia‘hOptical Fiber Cable (;th
———— ) semblies.” The equipment required to
(LSA) AUTO IOR = 1.4655 perform this test will include a stabilized
light source, normally a laser, an optical
power meter or receiver and various

core refractive index and the core di-

ameter.
General attenuation checks include |
cable reel acceptance, splice loss verifi- P t y
cation and final end-to-end measure- u Our

ments. Signature traces should be made

of all fibers after connectors are in- Subscribers

stalled, depicting the entire cable route
(see Figure 4). These traces will be in- O O
valuable should trouble develop on the n ur
passive cable plant. Most importantly,

the OTDR is essential for fault locating Pe de Stal
in the outside cable plant.

The OTDR has several significant ad- CHAMPION pedestals, enclosures

vantages over other test methods. It is . . A
an extremely versatile instrument that housings and accessories finish

can be operated by the technician with FIARST in quality and price.
a minimal amount of training. It is the
optical device normally used to locate Superior manufacturing, paint
Theough periodic somparison with the SROEICED Clrsl G AL STt
initial signature traces, the OTDR may provide “ The CHAMPION Edge.
provide early warning of a potential
catastrophic failure by indicating points ] ]
of stress in the cable. When the end Call for information about our
configuration depicted in Figure 2 is : innl
used, the OTDR can be readily used to Free Stake Driver Promotion!
access the fiber system through the con- (41 7)736-21 35
nectors.

Although the OTDR is a very accurate
and important test instrument, several
inherent factors make the OTDR the c ’! _A_M P ’ _o____

least accurate of the attenuation meth-
| ods that may be employed in the field.

Rt. 1, Box 422, Strafford, MO 65757-9634 |

Circle Reader Service No. 31




FIELD TESTING FIBER

patchcords or jumpers used to emulate
and access the fiber cable system.

With this method, the first step is to
establish a “reference” value to charac-
terize the transmitter, receiver and con-
nector assemblies. This consists of in-
serting a short reference cable between
the transmitter and receiver of the at-
tenuation measuring (optical power me-
ter test) set and in measuring the trans-
mitter output P, coupled into the
fiber/jumper assembly. In the second
step the reference cable is replaced by
the cable link to be measured and (in-
serted) attenuation is obtained by com-
paring the level available at the output
side of the cable link P1 with the refer-
ence level P,. Figure 5 shows a depiction
of the insertion loss test.

This method has the advantage in
that it is simple to perform and it can be
used for fully connectorized/concate-
nated cables. It has one disadvantage, in
that the varying coupling conditions on
the transmitter or receiver side may
cause the reference level to deviate from
the level coupled into the cable link, re-

sulting in minor measuring errors.

Field tests

Pre-installation tests. Pre-instal-
lation field testing consists of cable ac-

48 Communications Engineering and Design February 1993

ceptance from the manufacturer by the
operator. The operator conducts this
test with an OTDR. The objective of
pre-installation is to assure the operator
that no damage has occurred during
transit from the manufacturer to the
user’s dock. The technician should be
verifying optical length, attenuation,
anomalies and continuity. This data
should be recorded either electronically
or with a chart recorder.

The majority of cables now being spec-
ified are for dual wavelength operation.
Because of the sensitivity of fiber to at-
tenuation-related difficulties at the 1550
nm wavelength, it is recommended that
this pre-installation test be conducted at
that wavelength, assuming an OTDR
with that wavelength is available.

All fibers must be checked in order for
this test to be effective! Random testing
can result in less than desirable assur-
ances of delivered product. This is a re-
sult of one of the innovative and very
positive features of most fiber cable de-
signs. These designs will allow damage
to occur to fibers within the cable in a




FIELD TESTING FIBER

random and unpredictable manner. This
means that it is possible to have an in-
cident such as an air-driven nail inad-
vertently driven into a cable during the
lagging process that may damage only a
few fibers in a multiple count fiber cable.

At this point, our good friend Murphy
steps in and the technician is guaran-
teed not to select the damaged fiber
during random checks. It is only after
that particular 30,000-foot reel is in-
stalled in a very troublesome area that
the broken fiber is discovered and at
the very least a splice is added—or
worse, a reel of cable replaced. There-
fore, if pre-installation tests are con-
ducted, it is recommended that all fibers
be tested.

This pre-installation check can pro-
vide assurances to the operator and to
his construction group as to the quality
of the fiber cable prior to installation.
Many times these checks are conducted
jointly by the contractor and the opera-
tor. This cooperation may preclude
difficulties later, should a cable be dam-
aged during the construction operation.

Installation/splicing. Installation
or splicing field tests can be categorized
into five main categories, including:

1. Optical time domain reflectometer
(OTDR),

2. Optical power monitoring,

3. Local injection detection (LID),

4. Profile alignment systems (PAS),
and

5. Some combination of the above.

There are several advantages and
disadvantages to each of the fiber ap-
proaches. Detailed papers are available
for each of the techniques the operator
may use. The major points to consider
are availability of skilled technicians,
equipment and the logistics of commu-
nications during the splicing operation.
In all cases, the resulting splice loss
should be recorded so this value can be
used when calculating the expected sys-
tem loss (see Figure 6).

Post-installation/final acceptance.
Post-installation and final acceptance
testing should consist of end-to-end
OTDR testing made from both direc-
tions at both operating wavelengths, if
applicable. Additionally, an optical
power test using the insertion loss
method should be performed at both
wavelengths from both directions, if
connectors are used. By performing
these tests, the operator is assured of
having all the necessary data required
to characterize the passive optical sys-
tem.

Documentation

The minimum documentation re-

quired for a fiber optic cable system
should include the following:

1. As-built drawings,

2. Splice loss,

3. End-to-end optical loss measure-
ments,

4. End-to-end OTDR signature traces.

The purpose of this data is to provide
historical references for maintenance
and emergency restoration. By main-
taining this data, the operator is as-
sured the ability to quickly respond,
identify, locate and repair any problem

that may occur within the passive cable
plant. Examples are a splice log, end-to-
end loss measurement and summary of
field data-attenuation loss.

Results

The data that has been acquired dur-
ing the field testing of the fiber cable can
then be analyzed. This measured field
data is compared to the data obtained by
summing cable loss, splice loss and pig-
tail splice loss (see Figure 7). It is not un-

Splice log
_Project: Date:
Span: Technicians:

Optical length:

Weather condition:

Sheath length:

Splice point focation:

OTDR location:

Fiber Splice attempt (loss in dB
Identifier number 1 2 3 4 Comments
Figure 8

Looking For The Right Fiber?
Try The OFI 200

Now you can identify fibers quickly and
accurately with the OFI 200

look for signals through jumper
cables, ribbon fiber or single strand
fiber call Noyes before you cut.
Call 800-321-5298 for a demonstration or
the name of your local sales representative.

603-528-7780 * FAX 603-528-2025
P.O. Box 398 « Belmont Business Park ¢ Laconia, NH 03247

Optical Fiber
Identifier. This
unique detection
probe locates
tone (2KHz) or active
channels before cutting
the fiber. So if you need to

N,

NOYES ™~

FIBER SYSTEMS
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Are you ready for a break?

ith cable operators installing

A step-by-step guide to successful emergency restoration
more and more fiber optic ca-

W ble, technicians must be pre-

pared for the inevitability of unexpected
fiber cuts. The quick-fix that coaxial

PALALLL Wy 1T

22,100'
(31,600

40,400'
(13,300 |

1-4 (5-12)
14 Humble Oil

Bray Bayou Frwy.

53,700'/10.9 M/17.5 KM
(0)

Thomas Hwy.

Bray Bayou
10.2 M/16.4 KM
6.8 dB loss budget

C/N-51 dB

Fiber technology is new, with little
history of interruptions. When trying
to get a fix on problems the fiber future
holds, a rule of thumb is to consider
what has happened to a system in the

(50,600)

3,300'
(60,100')

1'48Thomas

0 headend 0
(53,700 0 (57,300 =
from Bray Bayou (63,400 from Warren node
1-12 4 12,700' =

12,700'
(41,000")

112

Warren

Figure 1

10.9 M/17.5 KM
7.2 dB loss budget
C/N-51 dB

57,300/10.2 M/16.4 KM

hunters roam, bullets.

Being prepared for such disasters is
the essential ingredient of any eftfective
restoration plan. Cable operators should
develop and document a “game plan”

50,200
(7,100

Schatz Creek Dr.

(0)

the past. Each fiber in a bundle ulti-
mately must be spliced by tra:ned per-
sonnel who are familiar with the special
tools and procedures fiber requires.

plant allowed will soon be a thing of

past with coax. These types of problems
can and will happen again.

Although fiber cable truly is tough
and generally more forgiving than coax,
it is not indestructible. Common causes
for fiber trouble include sheath pull-

By Gene Bray, Fiber Optic
Engincering Consultant, Antec
Network Systems

out, accidents caused by diesel-powered
cable finders (a.k.a. backhoes and
trenchers), storms, rodents and, where

that details what is to be done, who is to
respond and where necessary tools can
be found in the event of a fiber cut. A
quick and effective response that can be
executed confidently by any member of
a restoration team depends on a com-
prehensive game plan.

A manual describing the game plan
should include a list of home telephone
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RESTORING A BREAK

numbers and beeper numbers of re-
sponsible parties, as well as the tele-
phone numbers of applicable construc-
tion and vendor personnel. Another
essential ingredient of the game plan
manual is a stick print of the system (see
Figure 1). The stick print is an infor-
mational map of the system that de-
picts splice locations in relation to fa-
miliar landmarks and provides their
distance from one another. It also in-
cludes sheath and fiber counts, identifies
working fibers and declares which fibers

should be restored first, and denotes
signal loss at each node. Information
included in any game plan manual need
not be exhaustive to the point of un-
manageability, but it should provide a
technician with all the pertinent details
needed to restore service.

A system-specific manual should be
distributed to all responsible parties,
and included in restoration kits, head-
ends and vehicles. Keeping the manual
up to date is just as important as creat-
ing it in the first place. Regular main-

- ]

J

~ Fusion Splicing

Power Technology Incorporated

Little Rock, Arkansas 72218-1117
Mabelvale, Arkansas 72103

Address correspondence to: Box 191117
Plant location: 7925 Mabelvale Cutoff

Fiber Opfic Fu
Low cost,
positioning

Circieaa;er Service—No. 35

sion Splicer |

. se
lightweight. prect |
5\‘;?‘%‘ g&%fe%d fiper advance. |

501-568-1995
Fax 501-568-1994
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tenance ensures that the game plan re-
flects changes in personnel, procedures
and fiber reassignments. Be sure you
know where all copies of a restoration
plan are located so that any changes in
the plan are executed systemwide.

Practice makes perfect

Although developing a game plan is
very important, it is not enough. The
personnel responsible for carrying it out
must perform dry run restorations pe-
riodically to gain confidence in their
abilities and to detect flaws in the game
plan. To keep current, a dry run should
be executed every quarter. First select a
location. Then lay a piece of cable down
between poles, cut it in two, then report
a break. Supervisors can stand back
and observe the plan in action and doc-
ument the time it takes to successfully
restore service to active fibers.

Such drills are an excellent means of
training new personnel and maintaining
the skills of trained personnel. Dry runs
can also scare up real problems, such as
taking too much time to locate test sets,
keeping batteries charged, or keeping a
cool head when a key person is un-
available.

Another worthwhile exercise is to
have members of a restoration team
break out the test gear each month, test
dark fibers and keep a record of the
data. In addition to maintaining a
trained workforce and collecting infor-
mation, the testing of dark fibers can
sometimes detect a fault a correct a po-
tential problem before it occurs. This
exercise can be done with a different
technician each time.

What's the rush?

The primary objective of emergency
service restoration is to get the system up
and running first. Even though it might
be easier to do something else, operators
should use the game plan and avoid
wasting time discussing alternatives.

Service reliability means a great deal to
advertisers and subscribers. Fixing fiber
cuts quickly will help cable operators im-
prove their images and protect their fran-
chises as well as the subscriber and ad in-
sertion revenues they depend upon.

In emergency restoration, only active
fibers are restored. A permanent fix
that restores the entire cable can be ap-
plied later. The permanent fix should be
carried out according to a carefully or-
ganized plan that can be executed dur-
ing non-prime time hours using a
method that will deliver the best per-
formance possible.

A quick, cost-effective and safe re-
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Permanent
cable

Location A

400 feet emergency
restoration cable

Break point

Permanent
cable

Location B

Figure 2

sponse to a fiber cut can be facilitated
best by operators who have a complete
fiber restoration kit at the ready. Kits
that include all the tools needed to make
an emergency repair keep the costs of a
cable cut down because employees need
not cannibalize supply shelves before
heading into the field.

Keeping cost concerns out of the way
during a break is difficult unless the
operator has prepared in advance. It is
best to create a budget for unexpected
breaks at the beginning of the year, so
that when they occur, precious time is
not spent worrying about how much the
repair is going to cost.

First things first

Technicians responding to a break
must have immediate access to the
proper tools. To makes they are located
where they belong at the crucial mo-
ment, restoration kits and fault locators
should be kept under lock and key in a
central location. Once these tools are in
hand, it’s time to find out what’s wrong.

First, determine the location of splic-
ing points of the damaged cable. Then,
identify splice points as locations A and
B. The cable entry side of restoration
case A should be placed close to the lo-
cation A splice point in a level position.
Open the case and reel out the enclosed
fiber optic cable to Case B, which should
be placed close to splice point location B
(see Figure 3). Be sure to place the cable
in a protected area away from traffic.

Position the cable in Case B, securing
and protecting the fibers, and position
tools in Case A and B in preparation for
splicing. Depending on the severity of
the break, process and logistics, a deci-
sion has to be made on how much cable
sheath to cut off of the damaged cable
before splicing starts, whenever possible,
to 50 feet of sheath should be cut off, be-
cause fibers could be damaged under
the sheath at the break point. No one
wants to splice a fiber only to find out
that it is also broken a couple of feet
away under the sheath.

Once the cut is made, between two
feet and five feet of sheath should be re-
moved from the old cable, which should
then be brought into both Case A and

Case B. Determine which fibers must be
spliced to restore service and proceed
with the splicing. Establish communi-
cation with the maintenance group and
arrange for system turn-up as fibers
are made available. Finally, protect the
cable and restoration kits from theft or
damage for the duration of the tempo-
rary restoration by posting a guard if
necessary. This procedure should be de-
tailed in the game plan.

The permanent fix

Once service has been restored to ac-
tive fibers, plans for a permanent fix of
the entire cable can be developed. Before
going back into the field, all of the nec-
essary materials should be ordered, pre-
pared and positioned for the procedure.

When making the permanent splices,
new cable is placed and the temporary
splices are accessed. The dark fibers in
the old cable should be spliced to corre-
sponding fibers in the new cable first.
Once this has been accomplished, ser-
vice on active fibers should be trans-
ferred to the inactive fibers to the pre-
viously active fibers can be permanently
spliced to the new cable without a ma-
jor service interruption. Once all fibers
are spliced, service should be restored to
the originally active fibers.

Service can be transitioned back and
forth quickly during this process by
technicians situated at the node and
headend who are in communication with
one another and the splicer via a fiber
optic talk set.

The keys to success

When it comes to fiber breaks, confi-
dence is the name of the game. To be
truly prepared for these situations, an
operator must first acknowledge their
inevitability. Knowing they will occur,
the operator should build the restoration
costs into their operating budget each
year. Developing a game plan is cru-
cial, but putting it into practice ensures
a solid and effective response. It also
instills that confidence that will pro-
vide the restoration team with the peace
of mind needed to focus on getting the
job done when a break occurs. CED
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Proving that there is great interest in
the future directions of cable networks,
more than 700 persons gathered in New
Orleans for the Society of Cable Televi-
sion Engineers’ Conference on Emerging
Technologies. The conference, which
started back in 1988 as an educational
event tied to the emergence of fiber op-
tic technology, has widened its scope to
include other technologies that may af-
fect cable networks.

Though the majority of the program
focused on digital and competing tech-
nologies, optical fiber was first on the
agenda at the conference. Session mod-
erator Alex Best, Cox Cable Communi-
cations senior vice president, responding
to a news report that said fiber has be-
come routine, quipped that “fiber is no
afterthought.”

When three aspects of optical fiber
geometry are carefully controlled, splice
loss and yields improve, thereby reduc-
ing testing needs, said Doug Wolfe,
Corning Inc. senior applications engi-
neer. Among the crucial parameters are
cladding diameter, core/clad concen-
tricity and fiber curl. Cladding diameter

is a measure of the outside diameter of
the cable, and is important when me-
chanical splice techniques are used, said
Wolfe. That’s because inconsistent di-
ameters cause core offsets, increasing
splice loss.

Core/clad concentricity is a measure of
how well the core is centered in the mid-
dle of the cladding. It’s important be-
cause the better the center alignment,
the less light is lost whenever a splice is
made, said Wolfe. Fiber curl is the
amount of glass curvature over distance,
an important parameter when mass fu-
sion splicing techniques are used.

Use of tapered fiber cables, as advo-
cated by NewChannels Corp., signifi-
cantly reduces the amount, and cost, of
splicing required when large fiber-count
cable bundles are pulled out of head-
ends, said Marvin Ashby, Siecor Corp.
senior applications engineer. Among
the advantages are faster installation
time and lower splicing cost. On a sam-
ple run of 16.7 miles, for example, a ta-
pered approach cost $14,663 in splice
costs compared to $25,824 for an alter-
nate approach requiring joining of sep-

SCTE conference an “emerging” success

arate spans of cable at each splice point.

Scientific-Atlanta engineers, mean-
while, argued that AM supertrunking
using wave division multiplexing was a
practical alternative to either digital or
FM approaches. (See story, page 26.)

Jerrold Communications Cableoptics
Director David Robinson argued that
although DFB lasers capable of han-
dling over 500 channels of analog and
digital signals are available today, it is
possible to develop lasers carrying more
than 10,000 signals on a digital laser op-
erating at 6 GHz. Where the typical
DFB laser today offers 6 milliWatts to
10 mW of output power, and some hero
devices can generate 13 mW, a 25 mW
device should be available in a few
years.

ONI President Andy Paff argued that
regional fiber interconnects already can
be built for between $3,500 to $4,000 a
channel using standard pulse code mod-
ulation equipment. Compressed video
systems using a synchronous optical
network approach and OC-48 signaling
represents a per-channel cost of about
$2,063. CED

From left, Bill Riker, Tom Staniec, Kathy Rauch and Roger Brown at the 1993
Polaris Award reception. Photo by Rob Stuehrk.

Staniec presented wﬂh f|rst Polaris Award

An elated Tom Staniec, director of en-
gineering for NewChannels, accepted
the first annual Polaris Award during a
reception at the Society of Cable Tele-
vision’s Conference on Emerging Tech-
nologies last month in New Orleans.

The gregarious Staniec says that
when Corning officials first contacted
him and told him he had won the new
award, he thought it was a joke. “I asked
them, "are you sure you dialed the right
phone number?“ Staniec laughs. "I was
dumbfounded. In fact, I was speechless,*
which is an adjective that doesn’t often
work to describe Staniec.

| Just doing his job

Staniec says that after spending a
few days “walking into things,” the fact
that he had won cable’ s highest light-
wave-related award finally sunk in.
Even then, though, he says he still didn’t
quite understand. “I'm just out there
doing a job,” Staniec submits.

But obviously, the three-person se-
lection committee representing the
SCTE, Corning Inc. and CED magazine
(the three award sponsors) thought oth-
erwise. Staniec was chosen because he

Continued on page 60
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'ongratu ations, lom dtaniec.

Winner of the first annual Polaris Award.

I olaris, the brightest star in the night

sky, has long been a navigational stan-

dard and a reference point for lightwave
transmission.
In cable television, the Polaris Award

h()I]()I'S dn cngincering manager \\’]]O has

helped “light the way” towards a deeper The winner of the Polaris Award receives
the handsome Steuber, “Rising Star” crystal

industry understanding of the strategic sculpture shown here. Corning als will
donate $2,000 0 the SCTE in the hon-

benefits of optical fiber. oree’s name to fund fiber-opric technology
rrammg.

As established by Corning, the Society

Tom Staniec

of Cable TV Engineers (SCTE) and
CED, the award recognizes an emerging
leader in the czble TV engineering com-
munity. An individual who has demon-
strated a consistently high standard of
performance and a customer-driven
approach to fiber deployment.

Tom Staniec, Director of Engincering,
NewChannels Corporation, embodics

the principles of the Polaris Award.

We're proud to recognize his exceptional
vision, achievements and contributions

to the cable television industry.
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Perhaps the loudest whisper weav-
ing in and out of Conference conversa-
tions was that of PMD, or polarization
mode dispersion. Simply put, PMD is a
quirky and complicated fiber snafu that
rears its ugly head in the form of time-
varying second order distortions. The
phenomenon, which industry observers,
including several high-level engineers at
MSOs, speculate could affect more than
half of all U.S. fiber installations de-
ployed prior to 1990, is caused by a com-
bination of factors, including fiber core
non-circularity, polarization dependent
losses, high laser chirp and rapid envi-
ronmental temperature changes.

Discreet rumblings about PMD sur-
faced over a year ago, around the time of
the 1991 Western Cable Show. Since
then, the subject has been well-guarded
in an attempt to shield both a growing
market segment and nationwide “cable as
a technological leader” lobbying efforts.

But in New Orleans last month, the
subject of PMD started to creep into
conversations between operators and
equipment manufacturers. Doug Wolfe,
a senior applications engineer for Corn-
ing Inc., discussed PMD at length dur-
ing his speech on fiber geometry.

“Fiber geometry is an important issue,
because the better it is, the better a ca-
ble system’s overall performance will

be,” Wolfe said. Fiber non-circularity
(the roundness of the fiber’s core glass
region) is the biggest contributor to po-
larization mode dispersion, Wolfe said.
Specifically, as the actual glass within
the fiber sheath strays away from a per-
fect circle toward an oval shape, the
fiber’s refraction indices are adversely
affected.

“The light ravels through the fiber at
different speeds,” Wolfe explained, “and
results in time-varying composite second
order distortions.”

Wolfe wasn’t the only speaker to
openly discuss PMD at the Conference.
At the tutorial sessions preceding the
two-day event, CableLabs’ Director of
Technology Assessment Aleksander
Futro talked at length about the phe-
nomenon and its causes.

“We must be concerned about it
(PMD),” said Futro, who acknowledged
that many people know of the malady
but don’t want to talk about it. In fact,
Futro suggested that many operators
have been affected by PMD but cor-
rected it by swapping out lasers or con-
nectors to improve picture quality.
“Some of you might have PMD on your
systems, but you go out and fix it,” Futro
told the audience.

Futro said PMD is caused by numer-
ous factors, including lasers, tempera-

Cable wrestles with PMD effects

ture swings, connectors, stretched fiber
pigtails, ete. But, like Wolfe, Futro said
the largest contributing factor is fiber
construction. But he stopped short of
saying one manufacturing process holds
an advantage over another: “Today, I'm
not sure that one manufacturing method
is better than another,” he said.

During his closing comments, Wolfe
cited an ongoing need for further in-
dustrywide research into the causes and
effects of PMD. “This is a very complex
issue,” Wolfe said. “There are other fac-
tors involved, besides fiber concentricity
and circularity. The industry still has a
lot of work to do on PMD.”

However, executives from fiber man-
ufacturer AT&T and its CATV distrib-
utor Optical Networks International
stressed after the Conference that a lot
of work has indeed been done on the
PMD phenomenon. “We were very pub-
lic about the cases (of PMD) we saw,”
says ONI President Andy Paff, citing an
article authored by AT&T’s Ted Darcie
in May 1991 (please see “Polarization-in-
duced performance variables,” CED,
May 1991, p.50).

Futro said the industry must come
to an agreed-upon standard for core cir-
cularity, but said he was not sure what
the “right number” would be. CED

By Leslie Ellis and Roger Brown

NewChannels Corp. has developed,
as part of its upgrade of the Syracuse,
N.Y. system, a “Network Compatible”
topology that cost effectively delivers
750-MHz worth of bandwidth to cus-
tomers in urban, suburban and rural
areas, said Tom Staniec, company engi-
neering director last month at the SCTE
Emerging Technologies conference.

Wolfe on T-W's plans

At the same session, Time Warner
Cable Group Manager Ron Wolfe pro-
vided a glimpse of that MSO’s future
network architecture, featuring a ring-
of-rings design and using digital trans-
mission based on the Synchronous Op-
tical Network (SONET) standard.

The Time-Warner network features
signal redundancy at three levels: head-
end-to-headend, headend-to-hub and
hub-to-feeder. The copper feeder plant is
designed around a 500-home optical

serving area.

The NewChannels “Network Com-
patible” design features an urban de-
sign using a standard fiber-to-feeder de-
sign, initially using a 1,200-home optical
serving area and designed for an up-
grade to a 600-home serving area,
Staniec said. The FTF uses five active
devices after the optical receiver and is
activated at 750 MHz.

Suburban areas use a “flexible Cable
Area Network” design with 13 active
devices after the receiver and is acti-
vated at 550 MHz. The feeder plant,
though, is activated at 750 MHz to start
with. The copper trunk plant is replaced
by optical media when the network is ac-
tivated at 750 MHz.

Rural areas use a repeatered AM su-
pertrunk design, and although some
carrier-to-noise performance is sacri-
ficed, NewChannels can provide 750
MHz service to rural customers as a re-
sult, said Staniec.

NewChannels, Time Warner discuss network platforms

The Time-Warner “Full Service Com-
munications Network” of the future fea-
tures an “applications ring” that con-
nects headends, local exchange carrier
central offices, long-distance telephone
carrier points of presence, video-on-de-
mand and multimedia playback cen-
ters, said Wolfe.

Trunking rings

The “trunking ring” interconnects a
single cable TV system’s headend and
hubs. A “distribution ring” connects op-
tical receivers that are part of today’s
fiber-to-feeder optical trunks. The net-
work presupposes a coaxial cable feeder
plant and an optical serving area of 500
homes.

The ring network is designed as a
digital network using synchronous op-
tical network (SONET) for high-speed
digital transport, Wolfe said. CED

By Gary Kim
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The cable industry and the computer
industry should work cooperatively to
utilize cable TV’s braodband pipes to
deliver high-speed full-motion video to
businesses and homes, said Dr. Alan
Baratz, group director of higher perfor-
mance computing and communications
for IBM’s multimedia division. Baratz
was a keynote luncheon speaker during
the SCTE Conference on Emerging
Technologies last month.

Because the cable industry has be-
gun an inevitable evolution into a digi-
tal network delivering a wide variety of
entertainment and information services,
IBM is a perfect partner to help in that
process, Baratz suggested. “When it
comes to digital, we've been doing digits
for decades,” he said, including the cre-
ation, delivery and storage of digits.

To get its feet wet in cable, IBM is cur-
rently field testing its “Planet” project
(formerly known as PARIS), a high-
speed transmission system, in Rogers
Cablesystems cable network in Toronto.
The Planet system also offers switching
speeds two orders of magnitude faster
than conventional digital transmission
systems, according to Baratz.

Projects similar to Planet, which em-
ploy data transmission speeds of giga-
bits per second, will be necessary to al-
low desktop video, personalized desktop
video, multimedia, movies on demand
and shared movies on demand (where
two or more persons can watch the same
movie simultaneously), to be employed
in the home, Baratz said.

The cable industry is uniquely posi-
tioned to bring these services to the
home because they offer high bandwidth
and high quality pictures. This is in
contrast to telco networks, which are
highly personalized (switched), but offer
low quality video because of low trans-
mission speeds, and satellite links,
which offer high quality video, but vir-
tually no interaction between users,
Baratz added.

For information providers, the great-
est challenge is the development of an
adequate storage architecture. Any
server will have to be dense (because a
one-hour segment of video will require
gigabytes of storage space) and will re-
quire fast access if thousands of viewers
require simultaneous viewing of the
same video.

Real-time interactive services will
also require changes in consumer elec-
tronic hardware and cable set-tops. Con-
vertors will have to be built to a set of
open standards so that service providers
sending different types of data (bursty

IBM, cable could benefit from partnerships

packets or real-time, high speed) can
be sent without interruption. Likewise,
computers will have to undergo some
changes, as processors struggle to keep
up with the capacity offered by broad-
band pipes. “Computing, rather than
communications, is becoming the bot-
tleneck,” Baratz said.

What will it take for the cable indus-
try to evolve from an entertainment

| medium to one offering multimedia?
According to Baratz, user interfaces will
have to be improved, linkware (the shar-
ing of software between users) will have
to be developed and the distribution
channel must be available. All three
pieces will have to be effectively inte-
grated, something Baratz believes can
be done in six to nine months. CED
By Roger Brown
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Continued from page 58

has shown innovation in his appproach
to implementing fiber optics while bas-
ing his decisions on marketplace reali-
ties. Specifically, Staniec has designed
and implemented fiber network designs
for alternate access, distance learning
and to serve rural cable television net-
works.

The award was given the name “Po-
laris” because it serves as a symbolic ref-
erence for lightwave transmission. The
star Polaris, more commonly known as
the North Star, is both a navigational
standard as well as the brightest star in
the night sky.

Staniec, who describes himself as
someone who not only looks at things as
how they are today, but how to get from
today to tomorrow, credits three sources
for his cable achievements. One is his
ongoing desire to investigate “oddball
technologies” by reading the optics and
telephony trade publications and ab-
sorbing other research sources.

Big consulting firm

But Staniec says his biggest “encyclo-
pedia” of knowledge is a large group of
cable people who steer him in the right
direction and assist him in learning the

nuances of optical
technologies. “It’s al-
most like having one
hell of a consulting
firm,” Staniec says of
the group, which con-
sists largely of ven-
dors and other oper-
ators.

The third element
of Staniec’s success,
he says, is the lati-
tude and direction
given to him by his
employer, NewChan-
nels Corp. “New-
Channels has given
me the support, back-
ing and capability to
find out the “hows,’”
Staniec explains.

In addition to pre-
senting Staniec with
a piece of Steuben
crystal entitled “Ris-
ing Star,” Corning
Inc. representatives
donated $2,000 to
the SCTE to fund
fiber educational
programs. CED

NewChannels' Director of Engineering Tom Staniec, recipient
of the 1993 Poluris Award, displays the "Rising Star”.
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PASSIVE OPTICAL NETWORKS

The path to passive
opftical networks

iber vs. coax? After four years of
F first-generation fiber technology

and the emergence of second-gen-
eration technology with its higher
power, increased capacity and better
signal quality, fiber is a forgone con-
clusion. Fiber is the correct choice for
the cable delivery infrastructure of the
future.

The next question is how to put fiber
today so that operators—and the cable
industry—will be ideally positioned to
provide the services of tomorrow. One
thing is for certain: the

important to note, however, that many
of the key benefits to passive optical
networks can be realized today if the ap-
propriate steps are taken when imple-
menting a fiber system.

Benefits of a passive optical network

The first benefit is capacity. Given
that the bulk of the cost of installing
fiber is construction, it makes sense to
put in as many fibers as as deep into the
network as can be cost-justified when

most bandwidth as close to the sub-
scriber as possible.

A third benefit is network simplifica-
tion. By eliminating as many active de-
vices as possible when planning a fiber
upgrade or rebuild, operators can count
on avoiding the bulk of the costs—rang-
ing from powering to maintenance—as-
sociated with active coaxial plant.

Another benefit is architectural flex-
ibility. With the advent of second-gen-
eration optical transmission technol-
ogy, operators have significantly more

more fiber an operator
can afford to install now,
the better off the system
will be in the future.

In a definitive article
published by Cable Tele-
vision Laboratories Inc.
(CableLabs),! Stephen
Dukes outlines a vision
for migration to the net-
work architecture of the
future. This architecture
is achieved through an
evolution from the trunk-
and-branch topology of
today’s plant to one of a
seamless, passive net-
work with a hierarchy of
fiber hubs, rings and pas-
sive optical and coaxial
distribution plant all the
way to subscribers’
homes.

The benefits of a pas-
sive optical network are
many, especially for
those with a hierarchical

200 homes
passed

Coaxial
tree/branch

Advanced television, video routing/switch,
PCS switch, video storage, network
management, compression, advertisement
insertion, advanced program guide

2000 homes
passed

Network Architecture

/_ﬁ'
< 7 Shared
=" " gwner by MSO

or 3rd party provider

I~ Virtual Ring

connect

routing/

No amplifiers
No line extenders

Displays

infrastructure covering
large regions. They in-
clude the ability to share
advanced television and

S Low noise amplifier

The passive optical network as outlined by Cable Television Laboratories.
lllustration used by permission of CableLabs.

Terrestial interoperability to other
networks SONET/ATM

/‘/ Satellite,microwave

[~~~ Splice point or star
coupler or cross-

MSO #2 [

flexibility in config-
uring network archi-
tectures.

New products such
as solid-state lasers
and external modula-
tion technologies of-
fer significant in-
creases in networking

O ?Dc:_lg.“ flexibility compared
ATMor | to first generation

systems.?

A hierarchical net-
work vision was de-
veloped to take ad-
vantage of the passive
optical network with
the purpose of in-
creasing network
functionality, perfor-
mance and reliability
while reducing oper-
ating costs. The in-
tent is to provide an
operating platform
where it takes far less
time to deploy new
technology and intro-
duce new services,
where capital invest-
ment is spread across
a wider base of oper-

telecommunication resources between
operators, distribute multimedia ser-
vices, perform ad insertion, provide ad-
vanced programming guides, and a host
of others.

There are many considerations to
make in defining how a fiber system
installed today might work within this
infrastructure as it evolves. Fortunately,
hierarchical networks offer the flexi-
bility to accommodate diversity. It is

By Israel Levi, Vice President of Sales
and Marketing, Harmonic Lightwaves

building or upgrading plant. It is im-
portant to realize that with the nearly
limitless bandwidth provided by fiber, it
is entirely feasible that a passive optical
network an operator puts in now can be
functional for the next 100 years.

The second benefit is reach. Again
relating to construction costs, it makes
sense to implement fiber as deeply as
possible into the plant. This assures a
smooth path to a passive optical net-
work as technology evolves to enable
it. The successful cable systems of the fu-
ture will be the ones that can place the

ators, and to enable interoperability
with other networks.?

Transmission technology

Optical transmission technology is
critical to realizing these benefits. In
order to smoothly evolve to the capabil-
ities of a passive optical network, oper-
ators must make some careful consid-
erations regarding equipment purchases
made today.

One of the most important consider-
ations is optical power. Whether the ob-
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jective is to achieve extremely long links
between optical hubs, or handle the ex-
tensive signal splitting required to serve
small pockets of homes in a distribu-
tion area, the output power of the trans-
mitter will be the primary concern.

As first generation fiber technology
nears its practical power limits, it be-
comes less likely to be suitable for ap-
plications beyond dedicated links in a lo-
cal distribution network. Second
generation technology already has the
power to consolidate headends or eco-
nomically reach serving areas as small
as several homes with a high-quality
signal.

A second consideration is capacity
per fiber. For operators to receive the
most return on their investment in a
fiber build, it is essential that the trans-
mission system be capable of carrying a
minimum of 80 analog channels (550
MHz).

Of course, as digital compression tech-
nology emerges, and as the demand for
carrying digital multimedia services
evolves, it will be increasingly important
to have additional capacity above 550
MHz available in the transmission sys-
tem. This has implications for signal
noise as well as the linearity of the mod-
ulation system employed by the trans-

mitter.

Another important consideration is
laser construction. To be workable in
the real world, a passive optical net-
work should be connectorized. If the
laser source used by the network’s trans-
mitter is not optically isolated, back re-
flections caused by open connectors can
cause unfavorable signal degradation.

Migrating to a passive optical network

There are many opinions on how the
cable industry can evolve to a passive
optical network, however, it is evident
that the vision outlined by CableLabs
will be able to accommodate the largest
degree of diversity.

Significantly, this perspective looks
far beyond the single system, toward a
hierarchical infrastructure that helps
different operators work together for
the benefits of their own business as
well that of the cable industry as a
whole.

In essence, this migration as moti-
vated by the need to provide a more
uniform service offering for large and
small cable operators, share function-
ality, minimize operating costs and im-
prove signal quality and reliability. The
first step in this migration is under-

\

(]

Circle Reader Service No. 39

We Have What You Need!

e FC/APC intermateable with BOTH Seikoh
Giken (JDS-Fitel) & NTT Compliant

¢ ~70dB typical back reflection
¢ Operational at BOTH 1300 & 1550 nm

* FC/APC, ST/APC, SC/APC, EC &
Super PC assemblies

e FC adaptors for “D” hole mounting
¢ Pole-mount splice box

¢ Indoor splice and patch centers

RADIANT COMMUNICATIONS CORP.
{ 1-800-WOW-FIBR
In NJ (908)757-7444 « FAX: (908)757-8666
P.O. Box 867 « South Plainfield, NJ 07080

way, with headends being intercon-
nected to form virtual rings within one
or several cable franchise areas. Also, a
significant number of headend consoli-
dations are underway.

The next step in this migration will
undoubtedly be the interconnection of
these super headends via route-diverse
fiber rings, turning each into a regional
hub capable of providing a wide range of
advanced services to the area that it
serves.

Near term, these rings will be analog,
but will certainly incorporate digital
signals that either overlay the analog on
the same fiber, or are carried on sepa-
rate fibers. At this stage, the cable net-
work will take on many of the charac-
teristics of the telephony network, and
will offer many of its advantages in
terms of high network availability, full
two-way capabilities, and automated
network management. Additionally,
these hubs will be the internetwork
bridge to the telephony network, bring-
ing a wealth of competitive advantage to
the cable industry. CED

Conclusion

With compression, PCNs, multime-
dia, two-way interactive video, ad in-
sertion, program guides, regulatory is-
sues . . . all of the nearly endless issues
in front of cable operators today, it is not
difficult to conclude that now is the time
is to focus on the service delivery in-
frastructure.

By putting in as much fiber as feasi-
ble, and installing advanced fiber trans-
mission technology, the right first steps
will be made toward a passive optical
network with maximum capacity, qual-
ity and reliability.

There will be many radical advance-
ments in digital technology yet to
come—and many changes in the busi-
ness environment. A passive optical net-
work offers a number of advantages,
but perhaps the best is that it will help
the cable industry be prepared for prac-
tically any eventuality.
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System outages

The good news is that cable operators know they have a problem with outages. The bad news is
that the problems aren’t going away.

According to a Return Path survey printed in the November 1992 issue, cable operators suffer an average of 11 outages
per month (most respondents said an “outage” is a loss of two or more signals to two or more customers). One operator
even said he had as many as 45 outages per month. No wonder cable networks are perceived by the public as unreliable.

The most common causes of outages are, in descending order, power failures, cut cables, power surges/blown fuses. elec-
tronic failures and poor network design/maintenance.

Eighty-four percent of those responding said their systems have taken steps to reduce outages, including installation of
surge protection devices, standby power supplies, improved preventive maintenance and fiber optics. But even more
revealing was the fact that every single person responding said their systems could do even more.

For example, only 5 percent said their systems currently use status monitoring, but nearly half said their systems were
contemplating the wisdom of purchasing such technology.

Few systems fault the local power company for their woes, however. Sixty-three percent say the
local power utility is generally reliable and nearly half of all respondents say they have worked with
the power company to reduce outages.

Finally, more than half of those answering said they were familiar with CableLabs’ efforts to reduce
outages, but most are taking a wait-and-see attitude about following CableLabs’ recommendations.

Answers are shown in percentages

1. Would your system term a loss of signal for five minutes or less an “outage”?

2. If not, what is the definition of an “outage” at your system? (Define)

3. How r;lany outages would you guess your system typically suffers in a month’s time? Avg-11
High-45
Low-<1

4. Has your system taken steps to reduce the number of outages it experiences?

924

- If so, what steps has it taken? (Answers listed in order of frequency): Surge protection, standby power,
preventive maintenance, addition of fiber optics, more test equipment, grounding and bonding.

. Do you think your system could do more to reduce outages? 100 —
. Does your system currently use status monitoring devices?

. If not, has your system considered purchasing equipment to monitor the outside plant?

. What is the source of most of your system’s outages? (Answers listed in order of frequency):

©O| 0|3 |

Power failures, cut cables, power surges, electronic failures, poor network design/maintenance.

-

10. Does your system use devices to protect current and voltages?
11. Has your system performed surveys to determine subscriber attitudes about outages?
12. Does your system adequately track the location and cause of outages?

13. Has your system worked with the local power company to reduce outages?

14. Would you consider your local power company to be reliable?
15. Are you familiar with CableLabs’ Outage Reduction Task Force?
16. Do you plan to follow CableLabs’ recommendations to reduce outages?
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The @#1%#
thing broke—
now what?

“If it ain’t broke, don’t fix it"—or at
least, that’s how the saying goes. But
what if it is broke? That was the subject
of a recent Cable Poll survey, in which
200 cable system general managers
were questioned about equipment re-
pair practices. In a nutshell, the findings
are as follows:

* Most operators (64 percent) leave
equipment repair to the experts, farm-
ing out projects to repair facilities when
necessary.

¢ If it needs to be replaced, it’s being
replaced, and not repaired. To a large
degree (69 percent), capital shortages
have not caused ops to repair equip-
ment that would normally be replaced.

¢ A quarter of the GMs polled use re-
conditioned equipment, and a shade
more than a quarter (26 percent) do
not. One-third (33 percent) don’t use
reconditioned equipment at all.

¢ Two-thirds of those polled replace
remote control transmitters for set-top
convertors, instead of having them re-

paired. Generally, they purchase the
same type of remote control that was
originally supplied with the set-top de-
vice (at 54 percent)—although 43 per-
cent ultimately opt for different remote
control units, mostly because of price. In-
deed, 33 percent of the GMs polled say
the most important factor when pur-
chasing remote control units is price.

But that’s not to say that no cable
equipment is repaired in-house. The Poll
found that signal acquisition gear and
headend products top the list, at 36 per-
cent, of items that

they allocate less than five percent for
repair expenses. Almost the same
amount, at 31 percent, say they don't
know.

Nine percent say they set aside 11
percent or more for repairs, while 23
percent say they allocate between six
and 10 percent for equipment repair.

Two percent say they don’t allocate
any money for broken equipment . . .
which sounds to us like an easy target
for the omnipresent “Murphy.” CE=ED

By Leslie Ellis

get fixed on-site.
Signal distribution
equipment/physical
plant products and
subscriber/drop
equipment were
equally split (27
percent each) to
make up just over
one-half of the GM's

To what degree has a shortage
of capital caused you to repair
equipment that normally would
have been replaced?

in-house equipment
repair functions.

Most of the GMs
(52 percent) submit
that although they
have the capability
to repair equip-
ment on the
premises, they
don’t have what
they’d call a full-
service center.

How much of an
operator’s budget is
allocated for equip-
ment repair? Pre-
dictably, the an-

=]
A lot

Some

=]
Very Notat Dk/Na

little all

swers vary. Most
(36 percent) say

Do you do your own
equipment repair?

[
*SBANsE0 sEEN

How much of your budget
is allocated for equipment
repair?

Zero

Less
than 5%

6-10%

11% or
more

Dk/Na
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IN THE NEWS

New products

Mechanical optical splice

Advanced Custom Applications
has announced its new Ultrasplice,
which it submits is a low-cost mechan-
ical fiber optic device which utilizes a
glass capillary alignment member pre-
loaded with index matching gel. Molded-
in springs hold the buffer during in-
stallation and/or tuning, which elimi-
nates the need for extra tools, officials
say. To permanently secure the fibers,
users would twist an end cap to lock
the internal fixtures onto the buffer—
similar to using a pin vise. The ultra-
splice is available for both singlemode
and multimode fibers, and is re-usable.
Splice loss, officials say, is less than 0.2
dB; return loss (back reflections) is
roughly -50 dB. For more information,
call ACA officials at (908) 281-0353.

Cable expanding tool

New from the
Cablematic Divi-
sion of Ripley Co.
is its CXT cable ex-
panding tool kit,

\. developed to sim-
Ripley’s Cable plify changeovers
Expanding Tool to different con-
Kit nector types. The

kit includes a “T”-

type handle and six interchangeable in-
serts sized from 0.412- to 1.0-inches.
Use of the proper tool, officials say, as-
sures a proper inside diameter for hard-
line cable.

A carrying case is included so that
the inserts and handle are kept togeth-
er for use on-site or otherwise. For more
information or pricing, call (800) 528-
8665 or fax inquiries to (203) 635-3631.

FDDI tester

Fotec Inc. has
introduced an en-
hanced version of
its LCT100 FDDI
link confidence
tester, designed to
| test singlemode
FDDI networks.
The unit performs
link tests and
helps in installing
networks, where it
diagnoses problems of initial connec-
tions to the network. Also, Fotec officials
say, the fact that the device is priced at
about one-tenth of that of a network

Fotec’s new
LCT100 link
confidence tester

analyzer doesn’t hurt—it sells for
$5,900. For more information, call Bill
Piercy at (800) 537-8254.

Fiber storage vaults

New from Moore Diversified Prod-
ucts is its MOV-1 and MOV-2 buried
fiber optic cable storage vaults, designed
to serve as slack storage chambers or ca-
ble pull boxes for below-grade installa-
tions. Constructed of high density
polyethylene, the units can support H-
20 live loads and up to 400 feet of cable.
Further, officials say, technicians can
work safely inside without violating
OSHA underground work standards.
For more information, call Moore offi-
cials at (800) 769-1441 or fax inquiries
to (606) 299-6653.

LAN-grade fiber cables

New from Optical Cable Corp. is
its FDDI commercial grade fiber optic
cable products, designed for local area
network applications. B-series break-
out and D-series distribution versions
are available and are manufactured
with a PVC outer jacket—which means
the cables can be used both indoors and
outside. Both versions of the new fiber
can be manufactured with from two to
156 fibers, and officials say prices start
at roughly 20 percent less than “premi-
um” grade fiber optic cable products.
For more information, call Optical Cable
Corp. at (703) 265-0690 or fax inquiries
to (703) 265-0724.

Off-site addressability

New from PageTap Inc. is an off-
site addressability system designed for
apartment complex applications. The
system, also called PageTap, enables
operators to use an IBM or compatible
personal computer to conduct real-time
hook-ups or disconnects with full ac-
counting capability. Company officials
say the system can be retro-fitted into
any existing trap-tiered systems without
adding power supplies or headend
equipment. A total of eight tiers and 32
ports are available. For more informa-
tion, call (800) 735-3650 or fax inquiries
to (303) 337-3084.

Low cost laser source

Siecor Corp. has introduced a new
hand-held singlemode laser source,
called the OS-210. It offers an output
power of more than -8dBm for 48 hours,
on four AA alkaline batteries (an AC
adapter is also provided). The laser

source can be
paired with a pow-
| er meter to per-
form end-to-end at-
tenuation testing
in the CW mode.
Or, a 2 kHz mode
can be used in con-
junction with fiber
identifiers. The
units operate at
the 1310nm or
1310/1550nm
wavelength win-
dows.

For more infor-
mation, call Siecor

Siecor’s loost
0S-210 laser
source

at (704) 327-5000.
Modulator for smaller ops

Standard Communications has
announced its new TVM450L CATV fre-
quency agile modulator, which company
officials say is priced to attract smaller
distribution system operators.

PLL tuning in the new device ensures
FCC stability requirements, Standard
officials say. Other features include six
levels of filtering, enhanced mixing tech-
niques and high quality low noise am-

Duly noted

To the Editor:

I note with concern the diagram ref-
erences in the article I authored entitled
“DFBs are laser of choice,” (CED,
September 1992, p.48). Following are
the correct references:

¢ Table 1, in the second paragraph,
should be Figure 3.

¢ The last sentence of the fourth para-
graph should read, “A typical perfor-
mance chart for both types of systems
can be found in Figure 2.”

* In the third paragraph under Cost
issues, the Table 2 reference should be
Figure 4.

¢ In the last paragraph under Cost is-
sues, the Table 2 reference should be
Figure 4.

I have had several readers express
confusion over these incorrect references
and would appreciate your cooperation
in communicating the proper informa-
tion.

Thank you.
J. Timothy Mooney

Senior Sales Engineer
C-Cor Electronics, Inc.
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Standard's new TVM 450L modulator

plifiers to provide improved spurious
response and broadband noise perfor-
mance. The unit includes factory-cali-
brated front panel controls with full me-
tering. Both visual and aural IF loop-
throughs are included for compatibility
with all scrambling formats.

Also new from Standard is its Agile
IRD-I, an agile IRD modelled after the
company’s existing IRD-II integrated re-
ceiver and VideoCipher II Plus descram-
bler—but priced such that it is afford-
able to smaller CATV system operators.

The IRD-I features 100 kHz PLL syn-
thesized tuning, dual converted 70 MHz
final IF and other features including a

Standard's new Agile IRD-I isa
scaled-down version of its IRD-1I

signal quality alarm, active loop-
through and +20 VDC LNBC power
output.

The new IRD takes up one rack unit
of space, which represents a space sav-
ings of 50 percent. Further, several func-
tions can be performed without service
interruption—such as changing the bat-
teries, sliding in the VC-II Plus into the
rear panel or monitoring at the 70 MHz
test point.

Both the TVM450L and the Agile
IRD-I are backed by a seven-year guar-
antee and a lifetime loaner program.
For more information, call Standard at
(800) 745-2445 or fax inquiries to (800)
722-2329.

Voice-activated
remote control

New from Voice
Powered Tech-
nology Inec. is a
hand-held, univer-
sal remote control
that executes VCR
timing commands
by human voice.
The device, called
the VCR Voice Pro-
grammer, works
with “virtually ev-
ery” VCR, televi-
sion and cable con-
vertor, officials say,

Voice Powered
Technology's new
universal remote
could change all
those VCRs
blinking "12:00"

and performs play, rewind, pause, stop
and fast-forward commands. It also
changes TV channels by voice or per-
forms volume adjustments with one-
button touch.

The remote can program 15 separate
“events”, regardless of the former ca-
pability of the VCR. Further, a single
programmer can control two video sys-
tems—or two combinations of VCRs,
TV sets and convertors. It can learn up
to four voices, which can be confirmed
via an LCD display.

The remote is priced at $169 and is
available directly from the manufac-
turer. For more information, call (800)
788-0800.

Digital SCPC line

Wegener Communications has an-
nounced production of a new product
line of single channel per carrier (SCPC)
products which use MPEG-II compres-
sion technology. Among the first of the
new products is Wegener’s Model DR96

Wegener's DR96 digital audio receiver

Digital Audio Receiver, which derives
mono or stereo audio channels from a
digital data stream. Here’s how it works:
When the DR96 receives an MPEG-II
compressed data channel, it uses its de-
modulation, error correction and MPEG
decoding algorithm to restore the audio
to high quality mono or stereo.

Also new from Wegener is its 1834
digital audio subcarrier, designed for
use with the company’s existing series

1800 FM* gypearrier receiver. It uses
MPEG compression technology to give
users the choice between a single stereo
channel or two mono channels, yielding
near CD-quality audio reception via a
single subcarrier 128 kilobit data chan-
nel.

For more information, call Wegener
officials at (404) 623-0096 or fax in-
quiries to (404) 623-0698.

Deals

Technology exchange agreement

Advanced Micro Devices, the fifth-
largest U.S. manufacturer of integrated
circuits, and C-Cube Microsystems
have announced an alliance that will
“ring digital video compression tech-

nology to mass markets including mul-
timedia for PCs, office applications, con-
sumer electronics and digital TV broad-
casting.

In the agreement, AMD will design,
manufacture and market integrated cir-
cuits that combine C-Cube’s MPEG,
JPEG and Px64 compression technolo-
gy. In turn, C-Cube will be licensed to
use “certain AMD intellectual property”
to produce products. The agreement
also provides for AMD to make an equity
investment in C-Cube.

Cox Cleveland rebuilding to 750 MHz

Cox Cable will rebuild 750 miles of
its Cleveland, Ohio area cable system
from a current capacity of 330 MHz to
750 MHz, Jerrold officials have an-
nounced. In the rebuild, which will affect
the southwest suburbs of the system,
Cox will use Jerrold Starline SX power-
doubling amplifiers, mini-bridgers and
1-GHz taps.

C-Tec upgrades convertors

C-Tec Cable Systems of Somerville,
N.J. will replace outdated convertors
in its N.J. and N.Y. systems with Jer-
rold’s CFT-2000 addressable devices,
Jerrold Communications has an-
nounced. The franchises, located in the
“affluent suburbs” around New York
City, have one of the highest per-sub-
scriber incomes in the industry, Jerrold
officials say. C-Tec provides 56 chan-
nels of programming.

Corning to provide couplers

Corning Inec. has announced it has
been chosen by telecommunications
supplier Siemens to provide the opti-
cal couplers for its installation of “thou-
sands of telephone cable television
lines” in the eastern states of Ger-
many. Siemen’s contract calls for
68,000 lines, to be installed this year
using a fiber-in-the-loop architecture
as part of the Deutsche Telekom OPAL
93 project.

DMX service moving to Satcom C-3

Digital Music Express (DMX) has
announced the signing of an agreement
with GE American Communications
to join the Satcom C-3 cable satellite.
Currently located on Satcom 4R, DMX
will move to Satcom C-3, transponder
24, early this year. Satcom C-3 is one of
two new-generation satellites dedicated
to cable industry programming.

Compiled by Leslie Ellis
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FIBER OPTIC CALLBOOK

The following companies have paid a fee to
have their listing appear in the Fiber
cqllbook.

Adaptors

ﬂm

PRODUCTS CO. B DESIGN & MANUFACTURING &

Storm Products,Advanced
Technology Group ............. (708) 323-9121
WATS.. (800) 247-8676
FAX (708) 323-9121
116 Shore Drive

Hinsdale Industrial Park

Hinsdale, IL 60521

PERSONNEL: Mark Kotilinek,
Manufacturing Manager; Brian Holland,
Sales Manager

DESCRIPTION: Storm’s Adaptors are
available in single and multimode with any
combination of connectors: Biconic, FC, D4,
ST, Mini BNC, SMA, FDDI and SC. (PC
polish upon request.) SERIES 62 Adaptors
allow quick termination with insertion loss
less than 1dB and return loss of -42dB
typically. SERIES 68 Hybrid Adaptors -
female to female receptacle adaptors
provide precision ferrule alignment
between different connectors. Available in
various flange styles and receptacle
combinations: ST,SC, FC-SC, FC-ST,

ST SMA 905, ST.-SMA 906, FC-SMA 906.
SERIES 71 Short Length Adaptors (1.3").
Protect the ports of expensive equipment.
Multimode adaptors exhibit insertion loss
of less than 1dB. Singlemode adaptors
have an insertion loss of less than .5dB and
return loss of -42dB typically. OTHER
PRODUCTS: Low Back Reflection
Attenuators, Fiber Optic Line Simulator,
Pulse Suppressor. Custom assemblies built
to specification. Engineering, design and
manufacturing to specifications.

Attenuated Products

“m

PRODUCTS CO. B DESIGN & MANUFACTURING &

Storm Products, Advanced
Technology Group.............. (708) 323-9121

WATS (800) 247-8676
FAX (708) 323-9121
116 Shore Drive

Hinsdale Industrial Park

Hinsdale, IL 60521

PERSONNEL: Mark Kotilinek,
Manufacturing Manager; Brian Holland,
Sales Manager

DESCRIPTION: Storm’s low back
reflection, PC polished, multimode and
singlemode attenuators are available in a

wide variety of connector combinations and
fiber types. SERIES 62 fixed in-line
attenuated adaptors and cable assemblies
exhibit a return loss of -42dB typically, and
are available from 2dB to 20dB with a
tolerance of +1dB for 10dB and +2dB for
20dB. SERIES 72 single mode attenuators
utilize a proprietary filter method of
attenuation exhibiting a minimum return
loss of -35dB. The short 1.3" body is stable
through 250 mating, displays a
polarization dependent loss (PDL) of =.04
and will work equally well with standard
as well as dispersion shifted fiber. They are
ideal for balancing line power, preventing
detector overdrive, test equipment and
laboratory applications. Standard
attenuation levels 5dB, 10dB, 15dB, and
20dB. OTHER PRODUCTS: adaptors, fiber
optic line simulator, pulse suppressor.
Custom assemblies built to specification.
Engineering, design and manufacturing to

specifications.
Cable

RBARNCO

ARNCO Corp.......ccoeveuenenne (216) 322-1000
WATS (800) 321-7914
FAX (216) 323-7111

860 Garden St.

Elyria, OH 44035

PERSONNEL: Robert F. Smith, President
DESCRIPTION: Arnco manufactures an
integrated system of products for placing
fiber optic cable. Our Starburst innerduct
has internal and external ribs to reduce
friction and cable sheath damage. Other
products include Dandy-Line lubricated
stiff tape, Hydra-Lube cable lubricant and
cable cleaners, and Tension-Master pulling
equipment.

COOPER
Belden

Belden Division ................... (800) 235-3362
FAX (317) 983-5609
2200 US Highway 27 South

Richmond, IN 47375

PERSONNEL: Jim Hughes, National
CATV Sales Manager; Craig Snyder,
Product Manager; Doris Nichols, CATV
Sales Administrator

DESCRIPTION: Belden offers a complete
line of armored and all dielectric fiber optic
trunk cable. Belden’s fiber optic line
includes a full range of fiber counts in a
multi-fiber per tube design for cable
television applications.

-Comm/SCOpe,lnc;

fiber
THE ACable in Cable TV.

Comm/Scope........coceveenens (704) 324-2200
WATS (National) (800) 982-1708
FAX (704) 327-7878
1375 Lenoir-Rhyne Blvd.

PO Box 1729

Hickory, NC 28602

PERSONNEL: Lynn Sigmon, John
Chamberlain, K. Charles Mogray
DESCRIPTION: Supplier of Optical
Reach® fiber optic cables designed
especially for AM video transmission and
the CATV industry. Optical Reach is
available in a variety of constructions and
fiber counts from 1 to 144.

SIECOR

Siecor Corporation............. (704) 327-5895
FAX (704) 327-5488
PO Box 489

Hickory, NC 28603-0489
PERSONNEL: J. David Johnson (704) 327-
5895; Pattie M. Wolford, (704) 327-5109
DESCRIPTION: Siecor manufactures a
variety of fiber optic cable designs for
aerial, direct buried, duct installations.
Loose tube design is rugged, easy ta handle
and provides superior environmental
protection. Modularity simplifies fiber
drop-off and mid-span access. Also supplies
splicers, testers, training, services.
Cable Assemblies

.- Radiant
Communications
°- Corporation

Radiant Communications
Corporation...........ccecveeueene (908) 757-7444
WATS .(800) 969-3427
FAX (908) 757-8666
PO Box 867

South Plainfield, NJ 07080

PERSONNEL: Mike Thaw, President;
Gary Mikula, General Manager
DESCRIPTION: Radiant manufacturers
the industry’s most reliable Fiber Optic
Cable Assemblies; including APC and
Super PC Singlemode Assemblies with low
backreflection. Also manufactures a line of
Fiber Optic Splice and Patch Centers,
Attenuator Products, and Multimode Video
and Data systems.
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PRODUCTS CO. B DESIGN & MANUFACTURING B

Storm Products, Advanced
Technology Group ............. (708) 323-9121

WATS (800) 247-8676
FAX (708) 323-9121
116 Shore Drive

Hinsdale Industrial Park

Hinsdale, IL 60521

PERSONNEL: Mark Kotilinek,
Manufacturing Manager; Brian Holland,
Sales Manager

DESCRIPTION: For your specific
application needs Storm Products offers
single channel, multichannel, multifiber,
crush resistant, and semi-rigid cable
assemblies. All assemblies are 100%
optically tested and available in any
quantity. Super PC and PC Cable
Assemblies are available with SC, FC, ST,
D4, SMA, MINI BNC and Biconic
terminations. Multi-fiber cables/assemblies
are available buffered or unbuffered. Up to
50 fibers can be bundeled in one small
diameter rugged loose tube cable.
Breakouts of simplex or multiple channel
jacketed cables can be terminated or
unterminated. Semi-Rigid assemblies are
optimum for situations where extreme
optical stability is necessary for
maintaining uniform power levels because
they minimize variations in optical output
which occur when polarization dependant
losses are induced by motion, and can be
manufactured into 90 degree angle
terminations or other custom
configurations. Available in a variety of
connector combinations. OTHER
PRODUCTS: Low Back Reflection
Attenuators, Fiber Optic Line Simulator,
Pulse Suppressor. Custom assemblies built
to specification. Engineering, design and
manufacturing to specifications.

% MTIT

Mapping Technologies, Inc.

Mapping Technologies,
TaToR ) [ ) JOO (301) 309-3810
FAX (301) 309-3815

9430 Key West Ave., Suite 210

Rockville, MD 20850

PERSONNEL: Heidi L. Sorg, Marketing
Representative; Kent Garvis, Manager
CATV Division

DESCRIPTION: MTI combines experience
in the CATV industry with advanced
technology in digital mapping to provide
comprehensive services in CATV Field
Engineering, Digitizing of Existing Maps,
Conversion to any Standard Format,
Complete Design Services, Digital Terrain
Mapping (DTM) and Propagation Studies

for PCNs. Most advanced CATV Mapping
Services in the U.S.

~Contractors

Cable Services Company/inc.

Cabile Services Co,, Inc......(800) 326-9444
FAX (717) 322-5373
2113 Marydale Ave.

Williamsport, PA 17701

PERSONNEL: John M. Roskowski,
President; Neal W. Kimberling, V.P.-
Turnkey Accounts

DESCRIPTION: Full service fiber optic
and coaxial turnkey construction, built te
order to the customer's specifications.
Services include strand walking, manual
and CAD design, equipment supply, fiber
and coaxial splicing, aerial and
underground construction and full
engineering services.

I_—| Cablemasters Corp.

Our Name Says 1t All

Cablemasters Corp............ (800) 242-2522
FAX (814) 838-8713
5663 Swanville Rd.

Erie, PA 16506

PERSONNEL: Bernie Czarnecki,
President; Gary Morris, Operations
Manager

DESCRIPTION: Cablemasters
Corporation provides complete aerial and
underground construction services,
specializing in fiber optics. The company
has been involved in fiber optics
construction and testing for many years,
resulting in the experience required to
meet the needs of today’s modern CATV
system.

Kennedy Cable................... (912) 557-4751
Construction, Inc.

WATS (800) 673-7322
FAX (912) 557-6545
Hwy. 280 W

PO Box 760

Reidsville, GA 30453

PERSONNEL: Roger Kennedy Jr.,
President; Deno Jones, Operations
Manager

DESCRIPTION: Aerial and underground
line construction of CATV, LANS,
telecommunications and fiber optic
systems. Splicing, upgrades, rebuild, new
extensions of system, balance, sweep and
proof system. Over 20 years of expertence.

NaCom........cccecvvmrrererevrennns (800) 669-8765
1900 E. Dublin-Granville Rd.
Suite 100A

Columbus, OH 43229
PERSONNEL: Larry Linhart, President;
Joe Govern, Vice President Operations;
Randy Carpenter, Sales Director; Bob
Pierce, Engineering Director
DESCRIPTION: Full service
communications contractor specializing in
the following fiber services:
Fiber pre-testing, end-to-end testing
Fiber to feeder design/drafting
Fiber route engineering
Fiber construction
Fiber activation
Fiber splicing.

S
—— Schenck
1- construction

Schenk Construction.......... (206) 668-1300
FAX (206) 668-1400
8602 Maltby Rd.

PO Box 1530

Woodinville, WA 98072

PERSONNEL: Edward A. Schenck,
President; Bud Longnecker, VP/Aerial;
Imel L. Wheat, Jr., VP/Underground
DESCRIPTION: Aerial and underground
cable TV construction; turnkey, fiber optic
construction.

TCS Cable, Inc. .........ccccuuenee (813) 789-6826
WATS (800) 999-8270
FAX (813) 787-5077
PO Box 909

Palm Harbor, FL 34682

PERSONNEL: Bobby J. Payne, Chairman;
Scott A. Stevens, President
DESCRIPTION: Full-service
telecommunications contracting company,
including as-builts, upgrades, rebuild/new
build construction (aerial and
underground), fiber optic cable
installation, fusion splicing and testing,
subscriber installations, existing cable
(system) engineering evaluations, FCC
compliance testing, complete sweep/repair
services, on-line project management.
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Couplers

=2 GOULD

Gould (410) 787-8300
Fiber Optics Division
WATS...ociticinrcenecrnetnnrecennens (800)-544-6853
FAX (410) 787-2831
6740 Baymeadow Dr.

Glen Burnie, MD 21060

PERSONNEL: Jeff Bugenhagen, Eastern
Region Sales Engineer; Craig Whitson,
product manager

DESCRIPTION: Gould offers a complete
line of high performance, highly reliable
passive fiber optic components including
wavelength independent splitters and
couplers in the 1300nm to 1550nm
wavelength range, singlemode and
multimode couplers, singlemode and
multimode WDMs, singlemode trees and
stars, optical isolators, and FC and SC
connectors. Devices are available with
specialty fibers, custom packaging and
connectorization.

__ Dist./Suppliers/Reps

Cable Services Company/inc.

Cable Services Co., Inc. ....(800) 326-9444
A — (717) 322-5373
2113 Marydale Ave.

Williamsport, PA 17701

PERSONNEL: Gene Welliver, Vice
President

DESCRIPTION: A full service stocking
distributor of all major manufacturers.
Full line of fiber optic and coaxial products
servicing the CATV industry.

FIBER I RON

Your Link with Fiberoptics

FIBERTRON CORP................. (714) 871-3344
(714) 871-5616

1405 E. Orangethorpe Ave.

Fullerton, CA 92631

PERSONNEL:

Marlene Spiegel, President

Henry Cohen, Vice President

Marc Spiegel, Vice President Sales/Mktg.

REGIONAL OFFICES:
East Hanover, NJ (201) 515-9200
FAX ...t (201) 515-9269

Norcross, GA ........oceviuveennend (404) 409-1700
FAX o ceeteieee e (404) 409-1702
DESCRIPTION:

A full service stocking distributor of fiber
optic cable, cable assemblies, connectors,
couplers, closures, distribution equipment,
innerduct, modems, multiplexers, splices,
test equipment, tools, tool kits, outlets, and
supplies. Value-added services include:
standard and custom cable assemblies,
applications assistance, and customer
training.

Enclosures

w==a= .Cable Secunty

Cable Security .........couennenn (205) 742-0050
WATS (National) (800) 288-1506
FAX (205) 742-0058

Jerry Conn Assoc., Inc.

WATS (National).................. (800) 233-7600
WATS (in PA)........ ....(800) 692-7370
FAX...ciomsentemsamsnrassssensanssnanans (717) 263-1547
Corporate Office:

130 Industrial Dr.

PO Box 444

Chambersburg, PA 17201-0444

Satellite offices: Bob Sollenberger, 6177
55th Terrace East, Bradenton, FL 34203,
(813) 739-1856, FAX (813) 753-5127; Bob
Glass, 1380 Greenwood Rd., Lincolnton,
NC 28092, (704) 732-7637, FAX (704) 732-
9595

PERSONNEL: Trav Neumann, Director of
Sales and Marketing; Dave Showalter,
Vice President/General Manager
DESCRIPTION: Jerry Conn Associates,
Inc. is an East coast-based manufacturers’
representative and distributor. Among the
wide array of CATV products available is
Fitel General’s fiber optic cable, Tektronix
test equipment, Moore Diversified’s new
OptiRACK, LRC connectors, and Fiberlign
microfusion splicer. Our sales efforts are
directed to application selling and
providing first class customer service
through a combination of outside and
inside sales teams.

801 Fox Trail

PO Box 2796

Opelika, AL 36803-2796

PERSONNEL: Mike W. Springer, Vice
President of Sales; John Demos,
National/International Accounts.
REGIONAL SALES OFFICES: Northeast:
Richard Simile (302) 832-1190; Midwest:
Don Imbody (513) 878-9300; Southeast:
Ernie Cope (800) 288-1506; West Coast:
Matt Arnoldus (805) 379-0034.
DESCRIPTION: The industry’s number
one manufacturer of high security, low
maintenance apartment boxes and custom
CATV enclosures. Our Beast™ lines of
boxes will climinate theft of service and the
additional liabilities that illegal hookups
create. Theft of service through cheap
apartment boxes is a billion dollar
problem. Don’t sell your system short—
invest in the best—The Beast™.

Power & Telephone

L10] o7 o] LV @ o SR (901) 324-6116
FAX (901) 320-3082
2701 Union Extended, Ste. 300

Memphis, TN 38112

PERSONNEL: Michael Phillips, Customer
Service Supervisor; Larry Landaal, CATV
Specialist

DESCRIPTION: Wholesale distributor of
fiber optic cable and related products for
complete optical communications systems.
Major lines represented: Sumitomo, AT&T,
Siecor, Alcatel, Northern Telecom, Laser
Precision, Chromatic Technologies.

CHAMPION

Champion Products ........... (417) 736-2135
AN — (417) 736-2662
Route 1, Box 422

Strafford, MO 65757

PERSONNEL: Peggy Lane, Customer
Support; Carl Tiedt, VP Operations
DESCRIPTION: Products for OSP buried
distribution and building entrance.
Products include steel pedestals,
apartment boxes, stakes, signs, and
miscellaneous hardware. A complete line of
fiber distribution products are also
available as well as custom design and
fabrication of products to meet specific
customer needs.

1R V | |
1 N ‘ n
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I — — Z |
Hennessy Products............. (800) 950-7146
FAX st ctae s cnnessenines (717) 264-1634
910 Progress Rd.
PO Box 509

Chambersburg, PA 17201

PERSONNEL: Bruce Ritchey, VP Sales;
Patrick J. Hennessy, Director of Sales
DESCRIPTION: Hennessy designs and
manufactures quality aluminum and
stainless outdoor enclosures/cabinets ideal
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for fiber equipment such as nodes, lasers,
repeaters, amplifiers and other electronic
equipment that requires protection. Wide
range of sizes available. Options include:
air conditioning, insulation, heaters,
receptacles, breakers, lights, etc.
Equipment can be 19" or 23" rack, shelf,
panel or custom mounted. Catalog,
application photos and product demo
available.

RELIANCE
caovim/TEC

Reliance Comm/Tec

Reliable Electric Co. Div. ...(708) 455-8010
FAX..ooreerervenintmnsnsnansasessnnans (708) 451-5516
11333 Addison St.

Franklin Park, IL 60131

PERSONNEL: Tom Coyne, Product
Manager, CATV Products; Paul Zoba,
Product Manager, Fiber Optics
DESCRIPTION: Reliance Comm/Tec, a
manufacturer of CATV products for three
decades, offers the industry’s widest range
of high quality, high performance outdoor
enclosures for CATV/Fiber optic equipment
such as nodes, lasers, repeaters,
amplifiers, and other electronic equipment
requiring protection. Enclosures are
available in both plastic and metal
versions. Additionally, the Access 360
degree pedestals permit complete access to
internal components.

" Fusion Splicers

ORIONICS

AURORA INSTRUMENTS, INC.

Aurora Instruments, Inc......(215) 646-4636
A ererorrerrrrerrrroreerrrrorenem (215) 646-4721
Dublin Hall, Ste. 402

1777 Sentry Parkway West

Blue Bell, PA 19422

PERSONNEL: Laurence N. Wesson,
President; Nellie L. Cabato, Vice
President; Sean O'Neill, Sales Manager
DESCRIPTION: In just 40 seconds, the
FW-310 automatically aligns, gaps, cleans
and fuses prepared fibers. Splice losses of
0.028 dB are typical, with losses of 0.0 dB
quite common. The FW-310 has the
capability to store twenty fiber profiles.
Factory set profiles are designed to
accommodate commonly used single mode,
multi-mode and depressed cladding fibers.
The menu-driven process assists the
operator in selecting the desired splicing
mode and correct fiber profile. Three
splicing modes are available—automatic,
manual, and edit. A proprietary pigtail
port allows the operator to splice both
single mode and multi-mode pigtails
efficiently and easily.

NeiWorks_ |

iy

Harmonic Lightwaves

Harmonic Lightwaves ........ (408) 970-9880
FAX.. (408) 492-0766
3005 Bunker Hill Lane

Santa Clara, CA 95054

PERSONNEL: Paul Schaller, VP Sales &
Marketing

DESCRIPTION: Harmonic Lightwaves
designs and manufactures fiber optic
transmission systems for CATV and
telecommunications applications. The
systems consist of transmitters, receivers
and optional status monitoring. The
products are based on proprietary
technologies including Nd: YAG lasers,
Lithium Niobate electro-optical modulators

and broadband predistortion linearization.

=~ PHILIPS
Philips Broadband
Networks .........ccocnirienncunnns (800) 445-5171
WATS (State) (800) 822-7464
¥ oo oo (315) 682-9006

100 Fairgrounds Drive

Manlius, NY 13104

PERSONNEL: John Caezza, Product
Manager, Larry Brown, Product Manager;
Al Kernes, Vice President Sales
DESCRIPTION: A leader in the
manufacture of MagnaHub AM fiber optics
systems, including optical mainstations,
compact optical receivers, DFB and
externally modulated transmitters;
complementary network RF amplifiers
optimized for FTF architectures; and
MagnaReach FM video long distance fiber
optics systems.

Raynet

V_

Raynet Corp....c..cccoveerernenne (415) 324-6400
Brussels..........ccocvenmererennes 011-32-16-271700
FAX...... (415) 324-6666

155 Constitution Dr.

Menlo Park, CA 94025

PERSONNEL: Gilles Vrignaud, Director-
Video Marketing; Ken Pyle, Manager-
Video Marketing; Michael Triboulet,
Director, International Video Marketing
DESCRIPTION: The Raynet Video System
(RVS) from Raynet Corporation is a fiber

bandwidth transport and distribution
system for AM, FM, or digital n. QAM
signals in FTTC and FTTLA applications.
RVS is designed to offer state-of-the-art
performance for compressed digital video
channels or up to 80 AM video channels
and is compatible with all conditional
access systems and all transmission
standards such as NTSC, PAL, SECAM,
D2MAC and HDTV.

~ Optoelectronics
ALS

AMERICAN LIGHTWAVE

SYSTEMS, INC.

American Lightwave

Systems, Inc. .....ccoeevcrieennnns (203) 630-5770
A subsidiary of ADC
Telecommunications, Inc.
FAX.eorvreerereernersnesnessonesnensens (203) 630-5701
999 Research Parkway

Meriden, CT 06450-8323

PERSONNEL: Dr. M.F. Mesiya, President;
Zee Shams, VP Sales & Customer Service;
John Holobinko, VP Marketing & Strategic
Planning

SALES OFFICES: California, (510) 847-
9151; Colorado, (303) 850-7016; Georgia,
(706) 563-9859; Illinois, (708) 810-1295:
Massachusetts, (508) 339-9311; Texas,
(214) 580-1153; International, (612) 946-
3036

D ESCRIPTION: ALS is a single
source of complete fiber optic system
solutions for all CATV entertainment
video, data and telephone applications.
ALS products are available for VSB/AM,
uncompressed digital, FM, and DS1-DS3
loop carrier applications, plus a complete
line of fiber optic organizers, cabinets,
patch cords and other fiber accessories.

@

(amoOcCO
-l

Amoco Laser Company

Amoco Laser Co................. (708) 961-8400
FAX ettt snee e (708) 369-4299
1251 Frontenac Rd.

Napervilloe, IL 60563

PERSONNEL: Juan Cerda
DESCRIPTION: Amoco Laser Company is
the leading producer of diode-pumped,
solid-state laser products for the fiber optic
communications industry. Amoco’s
microlasers are targeted for use in high-
power-budget, externally modulated CATV
applications for either headend or
distribution links. Standard single
frequency products operateat 1.3 par 1.5
with output powers up to 175 mW. Amoco’s
1.5 micron optical fiber amplifier features
output power up to 24 dBm (250 mW) and
gain up to 50 dB for repeaterless
transmission across 400 kilometers.
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TECHNOLOGIES

BT&D Technologies............. (800) 545-4306
500 N. Walnut Road

Kennett Square, PA 19348

PERSONNEL: Ken Miller, Sales Engineer;
Ray Taylor, Passive Business Mgr.
DESCRIPTION: BT&Ds new 1x6
broadband monolithic coupler offers a
small footprint, lowcost, second sourcing.
Enhanced single mode multiport coupler
arrays for multichannel splitting and
combining, single window 1x2/2x2 fused
couplers, broadband 1x2/2x2 fused
couplers, feature a wider industry
standard temperature range and excellent
temperature stability.

c:con

ELECTRONICS INC

C-COR Electronics, Inc. .....(814) 238-2461

WATS (800) 233-2267
FAX (813) 238-4065
60 Decibel Rd.

State College, PA 16801

PERSONNEL: John Hastings, Director of
Sales; Dick Taylor, Eastern Sales Director;
Dan Trayler, Western Sales Director
DESCRIPTION: C-COR is the leading
manufacturer of digital video/audio/data
fiber optic transmission systems, including
8- and 9-bit video and 16-bit audio codecs.
Digital systems offer medium and short
haul specs with both 1310 and 1550 nm
optical terminals, 32 chs/fiber optical
budget, and a 100 km range. DFB-based
AM systems offer 80 channels per fiber and
are designed for FTF, CAN and Backbone
architectures. C-COR also provides full
status monitoring, a wide range of
broadband RF amplifiers, as well as
support services including system design,
training courses, 24-hour technical
a551stance

EPITAXX

EPITAXX (609) 538-1800
FAX...oiiiiremtrnenenrenrcsne e (609) 538-1684
7 Graphics Drive

West Trenton, NJ 08628

PERSONNEL: Brian VanOrsdel, National
Sales Manager; Jay Liebowitz, Manager,
Fiber Optic Group

DESCRIPTION: EPITAXX manufactures
sources and detectors for 1300 and 1550

nm optical communications. For fiber optic
CATV, the company produces receiver
components specifically designed for AM
and FM transmission. AM receiver
products include the EPM 700, a line of low
distortion photodiode modules, and the
ERM721/2, a series of high linearity
detector modules that incorporate an
impedance-matching network. The
EPM700 has second order intermodulation
distortion to -80 dBC; the ERM721/2 series
is available with bandwidths of 600 and
900 MHz. The FM receiver line entails the
ETX 75FJ-SLR, a high bandwidth
photodiode module that provides -55 dB
back reflection. EPITAXX CATV receiver
components are already widely installed in
the U. S and Europe.

O N0

(o) [Frrerererrrrrrerrorereees (303) 694-9220
WATS (800) 342-3763
FAX..... (303) 740-9420

8101 E. Prentice Ave., Suite 210
Englewood, CO 80111

PERSONNEL: Mike Sparkman, Vice
President Sales; Jack Bryant, Vice
President Marketing

REGIONAL OFFICES: 4905 E. Hunter
Ave., Anaheim, CA 92807, (714) 779-0550,
FAX (714) 777-1527; 2100-A Nancy Hanks
Dr., Norcross, GA 30071, (404) 840-0121,
FAX (404) 840-7902; 888 Thomas Dr.,
Bensenville, IL 601086, (708) 350-7788,
FAX (708) 350-7840; 321 Richard Mine
Rd., Wharton, NJ 07885, (201) 328-0980,
FAX (201) 328-1267; 1620 Crosby Road,
Suite 115, Carrollton, TX 75006, (214) 446-
2288, FAX (214) 242-8421
DESCRIPTION: Optical Networks
International is a system integrator of
complete fiber optic networks for video,
voice, and data. ONI develops innovative
products with manufacturing partners
worldwide. ONI provides a wide range of
services to meet the specific needs of each
customer including system design, project
management, contract splicing, training
courses, and 24 hour technical support and
emergency restoration.

Ortel Corp. ....ooeveverrerrerrnns ((818) 281-3636
FAX (818) 281-3231
2015 W. Chestnut St.

Alhambra, CA 91803

PERSONNEL: Bill Moore, Vice President
of Sales

DESCRIPTION: Ortel manufactures
complete systems for satellite TVRO
antenna remoting, 1300 nm DEF lasers
and PIN detectors for AM CATV
transmission.

PHILIPS

PHILIPS

Philips Broadband

Networks ........covvveecerenenne (800) 445-5171
WATS (State).......cccouvrenrannen (800) 822-7464
FAX (315) 682-9006

100 Fairgrounds Drive

Manlius, NY 13104

PERSONNEL: John Caezza, Product
Manager, Larry Brown, Product Manager;
Al Kernes, Vice President Sales
DESCRIPTION: A leader in the
manufacture of MagnaHub AM fiber optics
systems, including optical mainstations,
compact optical receivers, DFB and
externally modulated transmitters;
complementary network RF amplifiers
optimized for FTF architectures; and
MagnaReach FM video long distance fiber
optics systems.

Scientific
Atlanta

Scientific-Atlanta................ (800) 722-2009
FAX.orieererreesserssnmssesneerannnnns (404) 903-5445
P.O. Box 105027

Atlanta, GA 30348

DESCRIPTION: Scientific-Atlanta’s FSA-
Variable FITT architecture allows
upgrades to 550 MHz without respacing
bridger locations, thereby saving money,
coaxial cable and minimizing downtime. Or
use FSA-Star to rebuild economically to
even higher bandwidths. FSA provides the
opportunity for video on demand, HDTV,
PCS, alternate access and other voice, data
and video services. Call 800-722-2009 for
your nearest sales representative to learn
more about FSA and our full line of AM
fiber eugipment.

Ophcql Dewces

ISOWAVE

e

ISOWAVE.........ccovieeransanan (201) 328-7000
FAX (201) 328-7036
64 Harding Ave.

Dover, NJ 07801

PERSONNEL: Stuart Samuelson,
President; Gerald Lano, Vice President,
Marketing; Frank Stallone, Sales
Manager; Jeffrey Brunner, International
Sales Manager

DESCRIPTION: Isowave manufactures
various optical devices that cover
wavelengths between 500-1600nm. Major
product lines are the optical isolators that
feature ultra-high performance,
polarization insensitivity, dispersion-free,
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pigtailing, miniaturization, OEM, and
custom design. Included are compensated,
free space isolators which offer broadband
performance with no tuning required.
Pigtailed Phase Adjusters are also
manufactured to convert any polarization
state of light. A recent addition to
Isowave’s product line are Faraday Rotator
Mirrors for use in sensor systems to
eliminate polarization induced signal
fading.

~ Powering

n—hjﬁ

Alpha Technologies........... (206) 647-2360
FAX (206) 671-4936
3767 Alpha Way

Bellingham, WA 98226

PERSONNEL: Bob Bridge, National Sales
Manager

REGIONAL SALES OFFICES: Northeast,
800-678-2122; East, 215-953-9475; Mid-
Atlantic, 800-841-6979; Southeast, 800-
438-0812; North Central, 800-451-9032;
Central, 800-367-1450; South Central, 214-
686-5800; Southwest, 818-887-3114;
Northwest, 206-623-8670; Western
Canada, 604-430-1476; Eastern Canada,
416-516-9575

DESCRIPTION: Alpha Technologies has
designed and manufactured innovative and
reliable Broadband power products since
1974. Alpha has responded to the latest
industry need for reliable, uninterrupted,
interference-free power with the ‘new’
CableUPS Series power supplies.
CableUPS “The Future of Cable Power” for
all your critical/digital powering needs.
Alpha also offers a full line of 60Vac
standby and non-standby power for pole,
ground, shelf, wall and rack mount
applications. The company continues to
provide office and headend uninterruptible
power with UPSs from 400VA to 15KVA in
120VAC, 208VAC and 240VAC
input/output variations. Alpha also
provides the industry standard Johnson
Controls, Dynasty® series, gel/cell™
batteries. All Alpha power products are
available in international voltages and
frequencies.

Lectro Products, Inc............ (800) 551-3790
FAX (706) 548-5493
420 Athena Drive

Athens, GA 30601

PERSONNEL: Michael R. Filkins,
President; Mike Kearns, National Sales

Manager; Alabama (205) 826-2809;
Connecticut (203) 875-8805; California (805)

251-8054; Pennsylvania (703) 273-5322
DESCRIPTION: Lectro manufactures a
complete line of single ferro and dual
redundant standby power systems and a
full range of ferroresonant power supplies
with outputs of 2 to 18 Amps for both fiber
optic and non-fiber powering. A wide range
of high quality products for the U.S.A. and
International markets are available

LAN certification, upgrade, design,
maintenance, and remote status.

Tektronix
/T elevision Systems

including dual output units for combined Tektronix, InC. .......cceercereen. (800) TEK-WIDE
CATV and telephone nodes. (TN (503) 627-5801
PO Box 500
DS 58-699
Beaverton, OR 97077
PERSONNEL: Rick Jaworski, Product
A Marketing Manager
s DESCRIPTION: Tektronix is the world’s
largest manufacturer of video test and
measurement equipment. Products for the
Power Guard, Inc. .............. (800) 288-1507 | cable industry include sweep systems,
FAX (205) 742-0058 spectrum analyzers, video measurement

506 Walker St., P.O. Box 2796

Opelika, AL 36803-2796

PERSONNEL: Mike Springer, Vice
President of Sales; John Demos,
National/International Accounts.
REGIONAL SALES OFFICES: Northeast:
Richard Simile, (302) 832-1190; Midwest:
Don Imbody (513) 878-9300; Southeast:
Ernie Cope (800) 288-1507; West Coast:
Matt Arnoldus (805) 379-0034.
DESCRIPTION: Power Guard continues to
lead the way in innovative powering
products with the introduction of the Super
Redundant™ power supply, a new
approach to powering fiber optic node
equipment. Instead of placing a costly
standby at these locations, the power is
supplied from the distribution system
power supplies. Super Redundant™ offers
increased reliability and substantial cost
savings over standbys and batteries. Power
Guard also offers a full line of 60 VAC
standby and non-standby power products,
office and headend UPS’s and batteries. All
power products are available in
international voltages and frequencies.

~ Proof of Performance

CABLE ENGINEERING, INC.

Cable Engineering, Inc.......(502) 589-2848

WATS (National).................. (800) 626-2715
WATS (National).................. (800) 334-9684
1615 Mellwood Av.e

Louisville, KY 40206

PERSONNEL: Phillip Lacy, President;
Terry Johnson, Vice President
DESCRIPTION: Test of CATV, LAN, and
Fiber Systems. CATV includes activation,
sweep, proof, CLI, and performance
evaluation. Fiber includes attenuation,
OTDR, and design evaluation for
performance. Map functions include
broadband/fiber design for CATV or LAN,
digitizing, strand mapping, as-build, make
ready and permitting. Enhanced 911 map
and implementation. Audit, prewire,
postwire, and all phases of installation.

sets, waveform monitors and vectorscopes,
sync and test signal generators, fiber optic
cable testers, precision demodulators,
tunable down converters, and other
equipment.

Test Equipment

AN

CALAN, Inc.........corcverannn (717) 828-2356

WATS ...(800) 544-3392
FAX (717) 828-2472
1776 Independence Drive

Dingmans Ferry, PA 18328
PERSONNEL: Syd Fluck, President
DESCRIPTION: CALAN provides fiber-
ready test and measurement systems that
perform sweep, spectrum analysis, signal
level metering and remote line monitoring.
In addition, fiber optic light source, test
sets and accessories are available for
complete support of CATV and LAN
systems.

Fotec,Inc. ... (617) 241-7810
WATS (National) (800) 537-8254
TELEX 501372 FOTEC
FAX (617) 241-8616
529 Main St.

PO Box 246

Boston, MA 02129

PERSONNEL: Joan Diani, Distributor
Sales; Ronald Kleckowski, Technical Sales;
William B. Pierce, Sales

DESCRIPTION: Fotec, Inc. is a
manufacturer of equipment and test
instrumentation for fiber optic
communications. Optical power meters and
light sources are made as well as other test
and installation equipment for fiber optic
communications networks, including
CATV, LAN, FDDI, telephone systems and
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tactical communications systems. Fotec,
Inc. manufactures a comprehensive
product line of fiber optic talksets and
intercoms. Fotec also provides seminars on
fiber optic technology and sells videotapes
on selected fiber optic topics. Seminars are
given at various locations around the
country and can be scheduled at customer

locations.

TEST EQUIPMENT
INCORPORATED

Matrix Test Equip. Inc. ........ (908) 469-9510
FAX ....(908) 469-0418
200 Wood Ave.

Middlesex, NJ 08846

PERSONNEL: Jack Kouzoujian,
President; Nancy Ketseas, Sales Manager
DESCRIPTION: Manufacturer of test
equipment primarily cross modulation and
inter-modulation. All equipment is
available either manual or full automated.

SIECOR

Siecor COrp. ....cceurmineniennns (704) 327-5040

PO Box 489 (TE)

Hickory, NC 28603-0489

PERSONNEL: Judy Lavin, Test
Equipment Marketing Manager; Todd
Hudson, Test Equipment Product
Specialist

DESCRIPTION: Siecor’s line of fiber optic
test equipment includes OTDRs,
attenuation test sets, hand-held test kits,
return loss test option, talk sets, dispersion
test set, and test fiber boxes. Siecor test
equipment meets all your testing needs
from pre-installation on-the-reel testing to
post-installation acceptance testing,
maintenance, troubleshooting.

Tektronix

A elevision Systems
Tektronix, INC. .oooovvvereeeee (800) TEK-WIDE
FAX cooeeoeerveemsnensenssssssmssssnnee (503) 627-5801
PO Box 500
DS 58-699

Beaverton, OR 97077

PERSONNEL: Rick Jaworski, Product
Marketing Manager

DESCRIPTION: Tektronix is the world’s
largest manufacturer of video test and
measurement equipment. Products for the
cable industry include sweep systems,

spectrum analyzers, video measurement
sets, waveform monitors and vectorscopes,
sync and test signal generators, fiber optic
cable testers, precision demodulators,
tunable down converters, and other
equipment.

WAVETEK

Wavetek Communications

DiVISION .....ccceeeeeeeieieeeeeeseenane (317) 788-5965
WATS (National)..... ..(800) 622-5515
Customer Service.. ...(800) 851-1198
FAX ..o icne e cmneccannecne e (317) 782-4607

5808 Churchman By-pass

Indianapolis, IN 46203-6109
PERSONNEL: Mike Richardson, National
Sales Manager; Tony Shortt, Key Accounts
Manager; Steve Windle, CATV Product
Manager

DESCRIPTION: A full line manufacturer
of CATV and broadband test equipment for
use on fiber optic and coaxial cable.
Products include signal level and analysis
meters, optical signal. power level meters,
OTDR, optical fault locators, system sweep
equipment, frequency agile leakage
detection, bench sweep gear, and FCC
Proof of Performance software

|

|
|

To receive a Cable-Tec Expo® ’93 Registratio

REGISTER TODAY for

SOCIETY OF CABLE TELEVISION ENGINEERS

CABLE-TEC EXPO°® ‘93

ORANGE COUNTY CONVENTION CENTER ORLANDO, FLORIDA
APRIL 21-24, 1993

SCTE Member Registration Fee Still $195!

n Package, or for further information,contact

SCTE at (215) 363-6888 or write to: SCTE, 669 Exton Commons, Exton, PA 19341
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PRODUCT & SERVICES DIRECTORY .

Regal /Zesc

Former ISS personnel now providing repairs for

Addressable Converter Repair ISS and other brands of headend equipment.
Jerrold, S/A, Hamlin, Oak and Zenith

Remanufacture Sales
Line/Headend Repair
Regal Warranty .

(800) 336-2237 Westchester Associates, Inc.

505 Cypress Creek Rd., Cedar Park, Texas 78613 (800) 852-2173 I
"Video Poster"™ Page Generator & Controller

White Sends i s
T —— New Hi-res fonts

Jumper Cables [ 11/ Local Weather

CUSTOM MADE CABLE ASSEMBLIES INCLUDING ~/ _Temp:85 F Humidity 35%
FtoF, NtoN. NG, RCA, F-1 <o s slovs -

Sgléert AHS gg:gg BTeIIr(r]zg and text to remain on screen
Off Shore RG-11 Comm/Scope ...Scrolling messages...

Support from the people who were the factory support!

Quality Service/Reasonable Repair Times
Doug Hutchins ¢ John Coiro

i

COMMODORE 64 I
Somasssseeecey = H
SRR TRNT S|atiry

’ "BCLK" | ————a
= | in?r9-R3¢ Remete | Logos can display
on Video Poster

Uploas & Download Control commands &

:24:30 THURSDAY 3:21:92

Amphenol RG-213 Intercomp — e — pages via modem to Multiple Site Headends
RG-214 *Hi-Res fonts, Video Page & Character Generator *Store more than 600 Eages
Logos & pictures directly on cartridge *16 colors, 9 letter sizes, Crawl, Flash,
We will make any cable assembly. Quick delivery on all colors and lengths. Special effects *Two (240 Itr) variable size crawls per page *Accurate real
Fax: (602) 582-2915. Ph (602) 581-0331 time clock & date any location *Restores & displays pages, time & date even if
’ : . N . power fails! *Low cost C64 computer (NTSC + Ch 3/4 out? *100 Time and date
335 W. Melinda Drive, Phoenix, Az 85027 event control commands *Infra-red remote option controls up to 8 VCR's

*Upload & Download gages+commands via modem *Controls model "RMAV"
& external relays & VCR's *Generate NTSC color bars + message crawl lines
*User friendly, incl. demo disk with help pages & Instructions on VHS tape

Model * Price * Description of "Video Poster” ™ Options: RTINS

2 "RAMC" $289.95; Video Poster; 150 page Battery backed RAM-disk, Video cable & manual

A UTH O R IZ E D P ARTS CO “RAMX" $349.95; Video Poster; 600 page Battery backed RAM-disk. Video cable & manual
L] "VIDG"  $189.95; Video Poster; no Ram-disk, Video cable & manual

- "C64" $159.95; Refurbished computer, with power supply (1 year warrenty all products)

"Modem™ $ 89.95; 1200 baud Hayes compatible plug-in modem for remote page transfer
"BCLK" $ 69.95; Battery clock (with RAM) restores time & date if power fails

0 "PK8™  $159.95; Controls 8 relays + DVM2; "WX1" & “WSDM "inputs; Infra-red sender
Leader in Parts Su pply "WX1"  $189.95; Temp. deg. C. or F. + Humidity sensors; Req. PK8
“WSDM" 55279.95;8namometor Wind speed and direction; Req. PK8
"1541" 189.95; Optional disk drive; external unlimited back up for RAMC/X or VIDG
NeW and Used Conve rte rs g\l\mg s$3<;Al§§; P2 to 8 750 "IF"'!stereo or mono + video AXB switches S
. . . " $379.95; Page controlled Digital audio;10 messages, 2 min. =
Headend & Line Equ Ipment "UPS1" $279.95; Uninterruptible power supply with 5 hour betlarles‘wc‘«o

Experienced Export Staff

USA Office: 708-658-6900 » 24 hour FAX: 708-658-0582

Engineering Consulting Tel: 7 Fax: 714-255-0984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover* Amex*PO*COD

THE CITATION IV Fiber Node Standby Power Supply
* Pulse Width Modulation Regulation (Patented) * Short Circuit Proof
* Automatic Self Test Diagnostics * Input Transient & Surge Protection
¢ Battery Overcharge Alarm * Auxiliary Generator Input
¢ Status Monitoring Interface (Optional) * Modular Construction
¢ Temperature Compensated Cycle Charging (Patented) ¢ Available in 3 or 5 Amp
Control * One 12 Volt Battery
Technology INDUSTRY PROVEN RELIABILITY AND INNOVATION
Inc. For More Information Call JERRY CONN ASSOCIATES, INC.
800-233-7600
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CAREER MARKETPLACE

CONSTRUCTION SUPERVISOR

Cox Cable Hampton Roads is seeking an
experienced professional to become a
Supervisor within our Construction
Department. The individual will be responsible
for the coordination of construction project
schedules with contractors, utilities and inter-
company departments. The qualified individu-
al will have 3 to 5 years CATV field experi-
ence or 1 to 2 years supervisory experience;
associates degree and construction experi-
ence preferred; extensive knowledge of aerial
construction practices and NESC require-
ments are also preferred. Cox Cable is a
smoke free workplace. Qualified candidates
should send resumes to:
Cox Cable Hampton Roads
225 Clearfield Ave.
Virginia Beach, VA 23462
Attn: Human Resources Dept.
EOCE

TECHNICAL SUPERVISOR
Central New Jersey, responsibilities include system repair, maintenance, installa-
tion and facilities for a 40,000 customer, 500 mile system. Requirements include
2 years post high school education, 5 years experience in CATV repair, mainte-
nance and headend, 3 years supervisory experience and in depth knowledge of
advanced technical and operational areas of CATV.

INSTALLATION/REPAIR SUPERVISOR
Central New Jersey, responsibilities include system repair and installation of a
100,000 customer, 1500 mile system. Requirements include 2 years post high
school education, 2 years experience in CATV repair, 3 years supervisory
experience and demonstrated organizational abilities.

Send resume with salary requirements to:

Technical Operations Manager,
TKR Cable Company,

CN 6805, Piscataway, NJ 08855-6805
EQUAL OPPORTUNITY EMPLOYER

PLANT MAINTENANCE MANAGER
Sioux Falls Cable is taking applica-
tions for plant maintenance manag-
er. Responsible for the management
of all system maintenance including
fiber optics, FCC testing. Requires
administrative, organizational, com-
munication skills. Must have valid
drivers license. Applicant should
have 10 years cable experience.
Excellent benefits package. Submit
resume to Sioux Falls Cable, 3507
S. Duluth, Sioux Falls, SD 57105.
AA/EOQE

PLANT TECHNICIANS
A great opportunity for two Cable Television maintenance technicians.
70,000 subscriber system in Oakland, CA seeking two experienced line
technicians qualified to help maintain the systems 800 miles of plant.
Sweep and balance skills are a must, leakage and fiber-optic experience
is preferred. We offer an extremely competitive salary and excellent
benefits. Send resume to:

CABLE OAKLAND
Anna Neal
4215 Foothill Blvd.
Oakland, CA 94601

SYSTEM TECHNICIAN eter

Total technical responsibility for small 2-

CONSTRUCTION MANAGER
Sioux Falls Cable is taking applications
for construction manager. Responsible
for the management of coaxial cable
upgrades including fiber optics. Requires
administrative, organizational, communi-
cation skills and some drafting.
Responsible for coordinating with con-
tractors, developers and utility compa-
nies. Applicants should possess 10 years
construction experience. Valid drivers
license required. Excellent benefits pack-
age. Submit resume to Sioux Falis
Cable, 3507 S. Duluth, Sioux Falls, SD
57105. AA/EOE

way system's head-end and plant. Duties 5

include leak detection, FCC proofs, rOeh/ICh & CO.
sweep/balance, troubleshooting, line r

extension construction and some installa- eXGCU tl ve Sear Ch
tions. Candidate must be a self starter,

highly motivated, responsible, neat, well P.0. Box 339 Weatherford, TX 76086
organized, possess supervisory skills, (800) 742-4947 FAX (817) 594-1337

take pride in work and be an experienced
pole climber. Send resume with salary

history and salary desired to: A” Ievels Of TeChnicaI
Joe Lee McClellan Positions - Corporate to
Nelson County Cablevision Corporation Hour[y. Positions
O . , .
P A Available Nationwide.

Call or Write. Fees Paid.
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CAREER MARKETPLACE/EQUIPMENT MARKETPLACE

Ll Ll Ll Ll
Field Service Technician
Eagle Comtronics, Inc. a manufacturer of electronic devices for the cable TV industry
seeks a Field Service Technician with 2 years CATV experience. Candidate should
possess an AA degree or equivalent experience with RF specialization and must have
a good understanding of video level TV signals.

Job duties include: Extensive travel (50%); equipment demonstration; training CATV
operators in service/repair techniques; testing/trouble shooting products in the field.
Position will be based in Syracuse.

Eagle Comtronics offers a competitive salary and benefits package. For confidential
consideration, send resume and salary history to:

Pam Kopiel
Director Human Resources
P.O. Box 2457
Syracuse, New York 13220

7\

WE NEED SURPLUS

NEW & USED
Connectors, Taps, Etc.
TM BROKERS
NEW: Phone (208) 683-2797
(208) 683-2019 * FAX (208) 683-2374
5402 Highway 95, Cocolalla, ID 83813

From the
4 E Headend to
the Home
WE BUY
WE SELL
AND WE

REPAIR

EMERGENCY 614-221-3131

ALERT SYSTEMS Fax 614-222-0581

Idea/onics

69 channels 14 day delivery
compatible with all headends
-AFFORDABLE-
DRAWINGS at your FINGERTIPS
(701) 786-3904 in SECONDS

24 and 88 channel units
also available

ADDRESSABLE
CONVERTERS
FROM $11.95

IN STOCK:
FULLY REMANUFACTURED - 90 DAY WARRANTY

List your equipment for sale with us -
Computerized Inventory Locater system —

CONTEC

INTERNATIONAL

800-382-2723 H. SCHREIBER COMPANY — Red Lion, PA 17356
[ | PHONE 717-244-3625

GF'LE STORES UP TO
KlN 1200 DRAWINGS
Orawings hanging individually or in groups maka flat files obso
lete. You can file or retrieve any drawing, print, overlay sheet,
map, etc. in seconds without ever touching your filed sheet
Self-adhesive Suspension Strips for SINGLES and Metal Hangers
with spring chips for MULTIPLES provide speedy insertion and
removat. No thumbing through drawings in flat files - no smudges,
tears or dog-ears. Quality wood or steel KINGFILES are counter
balanced for easy access, mimimum floor space and lowest filing
cost per sheet.
— Write for Details and Free Catalog —

WIRING PRODUCTS
RISERS, MOLDINGS, ANCHORS
PART § DESCRIPTION ary PRICE
CI-300A  NYLON NAILINS 600M  234C
G400D 4 RISERGUARD BEIGE 3064 108
BROWN 1416 1OBFT
GRAY 2,088 10671
WHITE 208 106/FT
G-3000 ¥ AISEAGUARD BROWN 2.500° T6IF1
WHITE 1.34¢ TBET
R200 2 RISER GUARD BHOWN 3,064 SOVF T
BEIGE 2048 SOFT
WHITE 472 ST
RSD % RISERGUARD BEIGE. .46 W0FT
BROWN a7 0T
REDWOOD 856° WET
WHITE 400 WF T
R10D 1° RISER GUARD BHOWN 4760 2UFT
REDWOOD 1576 21F
WHITE 1.080° 21FT
A-50 ¥ RISER GUARD GRAY 2664 13T
BHOWN 1000 1UFT
N-220 2'X2" MOLDING BE(GE 489" AwET
WHITE 408° “wF
w270 1H°XVH MOLDING  BROWN 5248 W0/ET
BEIGE 4815 0F
M50 1UX1% MOLDNG AEDWOOD w07 e
WHITE 1584 40T
M-750D %.X1'." H MOLDING BEIGE 70400 24T
M-100 T'XI" MOLDING REDWO0D 3360 WFT
Q-7000 W MOLDING BHOWN 4240 a1
Q-700 Yalh' MOLDING BROWN 6,120 16FT
C-12000 2%’ COVE MOLDING  IVORY 10,680 WIFT
CT10 11" CORREGATED TUBING GRAY 50 46FT
crn 2 CORREGATED TUBING  GRAY %0 AT
CT-4n1 BUTTERFLY CLAMPS 50.000° 2811C
DSW 864V 8'X6"X4” STEEL BOX-VENDING 206 1250EA
DSW 24188V 24'X18°X§" STEEL BOX-VENDING 131 23 00EA
OSW 24145P 24°X14'X5" STEEL BOX-PADLOCK 26 2000EA
DSW 24147P 24'X14'X7" STEEL BOX-PADLOCK 26 2000EA
OSW 24188P 24°X18'X8" STEEL BOX-PADLOCK 26 200EA
HLIGI48 IN  16°X14°X8" STEEL BOX-PINLOCK 7 18 00EA
DB 181581  18°X15°X8" STEEL BOX-MASER 25 27 00EA
0B 151281  15°X12'X8" STEEL BOX-MASTER 60 2400EA
SL 24168 N 24'X16°X8" STEEL BOX-PINLOCK 26 2600EA
SL10106 IN  10°X10°X6" STEEL BOX-PINLOCK 16 1600EA
SL1BIZBV  18°X12°X6" STEEL BOX-VENDING 26 400EA
SLIOI06Y  10°X10°X6" STEEL BOX-VENDING 55 1600EA
MTE TXS'X1%" PLASTIC BOX-SCREW COVER 1270 142/EA

dB-tronics:
For Your Equipment Needs

« AFFORDABLE, QUALITY REPAIRS:
We Are THE SA Addressable
Converter Repair Experts!
8500's, 8550's, 8580's

+ WE BUY & SELL EQUIPMENT:
SA PP 450MHZ LE's ..............
SA FF450MHz TA's ...
SA PP 400MHz BRDGR
85656-005 Scramblers ...................

Hurry, Limited Quantity Available

FREE REPAIRS?
Repair Credits Given For
| Your Excess Equipment! |}

FOR OTHER SPECIALS CALL:

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

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

get converted!
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EQUIPMENT/MARKETPLACE

the

Main Line Equipment Inc.
National Distributor for

PATHMAKER-TEXSCAN
WE BUY:

Used converters & used line gear

WE SELL:

Refurbished converters & line gear

WE REPAIR:
Converters & line gear for cable systems
ALL AT REASONABLE PRICES

Distributor of EAGLE traps
1-800-444-2288 « FAX 310-715-6695

Los Angeles, California

Converter Repair

At its best! TN
* Flat rate billing
» Qutstanding warranty -

* Serving NE wi/free pickup & delivery
Call for testimonials & free offer
Vision Electronics, Ltd.
Albany, NY ¢ (518) 462-6392

CableShoppe

inc.

Quality Rebuilders of
Jerrold and Scientific Atlanta
Addressable Converters
37-39 Maplewood Ave. Albany, New York 12205 Fax: (518) 489-0269

ROCKY MOUNTAIN

Industry

Service &

Since JUMPER CABLES

e P.0.BOX 9707 » HELENA MT59604 & nC

In Stock
NOW

Rebuilt Jerrold Converters

DRZID-3A

Call For Pricing
(518) 489-2100

(Cable companies only)

Custom Made Jumper Assemblies
All Brands Fittings/Cable
*RG-59  +F Female
*BNC *RG- 11

* Other

*» F Male
RG - 56

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

COAST CATV SUPPLY

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

We Buy: WANTED
ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list
714-272-2360 Fax: 714-272-3032

ﬁ?EFURBISHED /BOUGHT / SOLD '\

*G.1. Video Cipher Il « Standard 32 C/K Rec
- $430 - $265

* Magnavox 5-330 Trunks < DX DSM140B Agile Mod
- $325 - 8315

« Jerrold SJ Trunk « Standard MT 700 VC Il
-$199 - $465

MINIMUM QUANTITIES APPLY
Call for complete inventory list:

ARENA SERVICES INC. 90 day warranty
We service what we sell 215-630-0320
USA Fax: 215-630-8202
WANTED

Headend - Linegear - Converters
Magnavox, Jerrold, SA

\_ J

lBROADBAND

INTERNATIONAL

CABLE EQUIPMENT WANTED
NEW — USED

WE ARE EXPORT BROKERS
FOR ALL LATIN AMERICA

805-494-6483

Channelmatic equipment at
50% off list-one year old:
CCU-402A (6), NSS-5A (5),
SCU-1A (9), CCU-202A (4).

Other eguipment aiso available.

Call D. Cronin at (616) 947-1491.

ENGINEERING/DESIGN/CONSTRUCTION

%

Harold Bigham
(904) 932-6869

New Construction ¢ Installs ¢ Balancing ¢ Splicing

Gulf Breeze, FL 32562

CABLE

CONSTRUCTORS, INC.

. + Make Ready + System Sweep
Cable Construction, Inc. + Splicing and Activation * Proof of Performance
Performance Built Our Company [ sion Splicing " qurnkey Headend
T . . . . + Material Su » Complete Turnke
Specializing in Rebuilds & Fiber Optic Installation - Aerial, Undg%¥°und & pro'i’ect Manageymem

COMPLETE TURNKEY CONSTRUCTION

+ Coaxial and Fiber
* Mapping and Design

Fiber Construction

1-800-338-9299

+ Emergency Fiber
Restoration

P.O. Box 903

quality service performed on a timely basis
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=

ENGINEERING/DESIGN/CONSTRUCTION

.........

TELSTA A-28 VAN MOUNTED LIFT

GET A SUPER DEAL ON A NEW

- $29,995

» Fully Equipped * Ready-To-Go
* In Stock Coast to Coast for Fast Delivery -

It's The #1 Productivity Tool for the CATV Industry

A-28 Van iiounted Lift
Utility Version Also Available

CALL For YouRr CATALOG

800-233-871

THE

TOOLS

OF THE

TRADE

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

MAPPING = DESIGN® AS-BUILTS® CAD &
DRAFTING SERVICES

Let Us Map & Design Your
Fiber Upgrade A

126 W. Michigan Ave. « P.G. Box 824 » Marshall, Mt 4906&
(616) 781-3455 « FAX (616) 781-5177

3 e

AR
T
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A ——
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Communications Engineering & Design

Terri Sinner
Classified Advertisi

(303) 393-7449
FAX (303) 393-6654

FCC PROOF OF PERFORMANCE TESTING

6\

FIBER OPTIC DESIGN &
ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

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

(800} 292-0126

ng Manager

P.O. Box 244
Yankton, SD 57078

(605) 665-1393

3

<
N > 8§ A
1 A

. b
Y T

Empire CATV & Communications Corporation

FIBER — COAXIAL ~ COPPER INSTALLATION
COMMITTED TO QUALITY

800-347-2605

214-475-4296 - FAX !

_ e e ———— - _edl
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MY VIEW

Competition
at 28 GHz

Seventy years ago, a distinguished
scientist at the National Bureau of Stan-
dards stated conclusively that radio
wavelengths shorter than about 200
meters (i.e. frequencies greater than
1500 kHz) would never be commercially
useful. Fifty years ago, 75 MHz was
called “ultra-high frequency.”

Thirty years ago, Hub Schlafly and
the folks at Hughes needed to find spec-
trum space for a multi-channel mi-
crowave service for cable TV (now
known as CARS). Fearing that cable
TV lacked the clout to challenge estab-
lished users, they picked what they
thought was unused spectrum at 18
GHz, only to be rebuffed by undisclosed
telephone company plans. The compro-
mise at 13 GHz has turned out fairly
well. One wonders if there is an upper
limit to the useable spectrum. It
keeps growing—and growing—and
growing.

Given the smashing success cable TV
has enjoyed worldwide, entrepreneurial
competition was probably inevitable.
MMDS has never quite fulfilled its
promise as a “wireless cable” system,
partly because of channel capacity re-
strictions while sharing the 2.5 GHz
spectrum, but also,

in many places, because of line-of-
sight problems created by foliage, ter-
rain and structural obstacles in the
path. DBS also has a line-of-sight prob-

By Archer S. Taylor, Director and
Senior Engineering Consultant,
Malarkey-Taylor Associates, Inc.

lem with reception at 12 GHz in MDUs
and mountain valleys.

LMDS

Local Multipoint Distribution Service
(LMDS), at 28 GHz, is the latest entry
in the competition-for-cable sweep-
stakes. Offering capacity for 100 TV
channels, no wires in the streets, no
franchises, no amplifiers, no backyard
dishes and no unsightly antennas, it
seems quite attractive.

A New Jersey-based firm, Cellularvi-
sion/Suite 12 Group, has been licensed
by the FCC to begin transmission tests
in the Brighton Beach area of Brooklyn,
using 1 GHz of spectrum to distribute 50
frequency modulated video channels at
28 GHz. Cellularvision has petitioned
the FCC to establish the service for gen-
eral use. Some 300 applications have
already been filed—even before the FCC
issued its Notice of Proposed Rulemak-
ing.

Cellularvision claims that the alloca-
tion of frequencies to LMDS in the 27.5
GHz to 29.5 GHz Domestic Public Fixed
Radio Service band could provide up to
100 channels in each community, to be
shared by two licensees. Cross-polar-
ized cells would be arranged to cover
the desired service area, much like cel-
lular telephones. The idea has the back-
ing of former FCC Chairman Alfred
Sikes as another viable competitor for
cable TV.

Line-of-sight

Cellularvision claims that engineers
have devised means to overcome “line-
of-sight” problems. Small passive re-
flectors could be placed on the parapet
of a multi-story building so as to reflect
the LMDS signals to small horns or
parabolic antennas mounted in the win-
dows below. At 28 GHz (1.07 cm wave-
length), reflectors and antennas could be
quite small, not more than two or three
inches in size. Moreover, small narrow
beam, high gain antennas could be ef-
fective in rejecting unwanted multipath
reflections.

MMDS operators typically find the
service range at 2.5 GHz (12 cm wave-
length) to be about 15 miles to 25 miles.
Using the same radiated power (2000
watt EIRP), antenna gain and receiver
noise figure, the comparable LMDS ser-
vice range at 28 GHz would be only 1.2
miles to 2.2 miles. FM improvement,
higher gain antennas and low noise fig-
ures would probably extend the range,
perhaps to the six miles or more pro-
jected by Cellularvision.

However, the useful range will be re-
alized only where clear lines-of-sight
exist on both the incident and reflected
paths. Passive reflectors are not likely to
be effective in overcoming attenuation
due to foliage or terrain obstacles, and
may be of only limited value in over-
coming blockage by other buildings.

Rain

The specific attenuation (dB/mile) at
28 GHz attributable to heavy rain
storms is about four times as great as in
the CARS band at 13 GHz. With 28
GHz path lengths less than about two
miles, some fading would occur but com-
plete outages would be rare. However,
for the six- to 12-mile paths suggested in
press reports, considerable outage time
should be anticipated.

In view of the intrinsic characteristics
of 28 GHz transmission, LMDS cells
probably would have to be too small to
serve single-family suburbia. However,
if the trials at Brighton Beach are fa-
vorable, LMDS might succeed in dis-
tributing multi-channel service to indi-
vidual residences in MDUs, or even to
groups of existing MATV or SMATV in-
ternal networks. If passive reflector
(beam-bender) technology proves to be
practicable, LMDS could serve the use-
ful purpose of providing an alternative
for disgruntled cable TV customers.

ADML

The telephone industry is also inves-
tigating wireless technology in the 28
GHz range and above as an alternative
to fiber access lines for broadband ser-
vices. The inevitable acronym assigned
for this is ADML, asymmetric digital
microcell link. Each such microcell
would provide service to a group of
households. The useful range would pre-
sumably be short enough to avoid ob-
structions and minimize rainfall out-
ages.

Obviously, the telephone industry is
wrestling mightily with the difficulty
of delivering broadband video services to
residential customers on existing copper
wires. First, it was FTTH (fiber to the
home). Then, it was ADSL (asymmetric
digital subscriber loop). Now, they are
looking at ADML (asymmetric digital
microcell link). The low cost and wide
bandwidth of 150 feet or so of flexible
coaxial cable is hard to beat.

LMDS does not appear likely to
threaten the existence or economic
health of the cable industry generally.
As to the telcos, we have a moving tar-
get. Only time will tell. CED
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'BOTTOM LINE

CONTEC" Converter Service Makes You Money...

Let’s face the facts... the longer a cable converter provides
uninterrupted service to your subscriber... the more money

you make.Breakdowns mean customers complain,
trucks roll, and time evaporates... sound familiar?

At CONTEC, we specialize in building
“strategic service partnerships”
with cable operators... NATIONWIDE.

By exceeding OEM standards, our
quality repairs withstand the test of time...
and so do our business relationships.

CONTEC LEADERSHIP PROVIDES:

(J Computerized tracking of repairs
by serial number.

a} >y = ' ' ' (J Experienced, factory trained technicians
A\ ' . (J Stringent quality control procedures

[J Security clearance of each shipment

(J Efficient customer service

[] Fast turnaround and delivery

\ BOTTOM LINE, CONTEC service centers
/ all work in harmony to keep your converters
where they belong... in subscriber homes...

And, that makes you money!

CALL TODAY
1-800-382-2723

% CONTEC's Jerrold compatible replacement remote contro! units.

t <. AR SR — O W
s = e
¢ = = EERE E ES=S==

THE LEADER IN CONVERTER TECHNOLOGY #

1023 State Street, P.O. Box 739, Schenectady, NY 12301-0739
1 Phone: (518)382-8000, FAX: (518)382-8452

Circle Reader Service No. 40



ou know us as Anixter Cable TV.
v We have been your source for
superior products, service and
delivery for over twenty-five years. You
know us as people who care about your
success, and the industry we all work
in together.

Today, our industry is growing
beyond traditional video entertainment
to include voice, data and expanded
video services. We're growing too,
investing in new people, product systems
and enhanced services to help you take
advantage of these opportunities. As
always, we are bridging the technologies
of our world-class supplier partners with
your evolving needs to create solutions
that will help you remain competitive in
this exciting and changing market. Our
new name, ANTEC Communication
Services, reflects our expanded focus.

As ANTEC Communication
Services, you can always count on us
for the responsiveness and personalized
service you've come to expect throughout
the years. After all, when people come
first, the rest comes naturally.

s

Marty Ingram
President

E'VE CHANGED!
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