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Wavetek Communications Test Selutions

Signal Analysis
Continuously Referenced System Sweep
Portable Reverse Sweep
Sweepless Sweep™
Leakage Detection
Portable Transmitters
Stealthware Data Analysis Software
Network Analyzer
Headend & Hub Monitoring Systems
LAN & WAN Testers
High Resolution & Portable OTDRs
Cellular & PCS Testers

Wavetek test and measurement equipment delivers all

the performance, speed, and case of use you expect from

a leader.
Call 1-800-622-5515
http://www.wavetek.com

Wavetek... partners in productivity for over 35 years
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Wavetek Corp., 1996
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Confide

Comprehensive Solutions... I'or more than a
quarter century, the Wavetek line of cable meters
has been providing the /7giz solutions for your
system testing needs.

We worked our wav down the line by pieneering the
cable signal analysis meter (SAM 4040) and Stealth
(non-interfering) Sweep technology. Plus, Wavetek
added portability to the ticld engineers’ vocabulary.
Wavetek meters simplify testing, save time, and
reduce fatigue.



el
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Wavetek CATV Test Instruments

Quality Performance...Each meter provides powerful
performance designed around you. Whether vou're a
newcomer or an industry veteran, Wavetek equipment
provides key advantages when it comes to size, weight,
rugged design, and ease-of-use.

Wavetek technology fits right in your hand. Yet, there’s
no compromising on performance with precision
measurements for maintenance, troubleshooting, and
remote testing and logging.

User Frismdly...Vicw a comprehensive collection of
measurements on L.LCD spectrum displays that are easy to
see even in bright sun and under temperature extremes.
Plus, easy user interface and automated testing sequences
makes operating Wavetek equipment a fast, one-man
operation.

Confidente...Over the years, Wavetek has extended
traditional boundaries to deliver better, more cost-cttective
testing solutions. As applications become increasingly
complex, Wavetek cquipment ensures that vour system is
operating properly. We build our line to keep vour line working.
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Your #1 Source

-For Fiber Optic Storage and
Management Systems

Patent Pending

D SN S VLS ATED 757

Multilink’s low fiber count, node location {iber
optic splice case is designed 1o save installation
time and requires no special wols or

((]lll])lll( nt. The Starfighter i
incorporates the saine basic design ’J"
principles of the amplifier

housing which the
Telecommumications
Industry has been
using for the past
(wenty vears.

Installation
and Re-entry
Does Not Require
Mastics,
Heat Shrink
or Drilling

Patented

Plastic & Aluminum Sno-Shoes®

Options Available: Fiber Optic Strand Storage Bracket

* Mid Span & Lxpress Splicing
Cable Additon Kit
¢ Bullet Proof Protective Outer Barrier

Member

Engineered to Make the Difference SETE

3830 Ternes Avenue PO Box 955,

Fhvia, OH 44035

Phone (216) 366-6960 - arca code subject to SPIice Trays

change June 11997 1o (140). . T 1 ol Toorore Avriils N
FAN (216)366-6502 3 Mutiidirectional Splice Trays Availablc

Internet:

hup: Swwwanuliilinkine.com /Zmuhilinking
F-mail: MuLink@ ix.netcom.com

24 Hour Voice Messaging

Worldwide Distribution Multitink, Inc. 1996

Reader Service Number 9



= — e o — CABEH

Designed For
Your Needs.

Sencore’s new line of hand-held signal level

meters were designed with one thing in mind -

to make your job easier. Along the way we also

developed the most rugged, easy-to-use meter
— on the market today.

ou're doing installations — trunk and
shooting — or complete system
sts — we've got the meter to fit

ELIZERS” feature easy-to-read,
lays that are foolproof in direct
ight time work. Plus, they're
signed to give years of trouble free service
under all types of weather conditions and are
backed by Sencore’s 3 Year Extended Warranty.

Call us at 1-800-SENCORE ::.s13 ext. #531
to try one for yourself absolutely FREE!
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Editor’s Letter ¢ § Women in Technology ° 26
Pam Nobles of Jones Intercable
takes home this year’s award.

ATM in HFC nets ¢ 34
Gaylord Hart of XEL Communi-
cations considers deploying
ATM in advanced hybrid
fiber/coax networks.

News ¢ 10
SCTE News ¢ 14

Hranac’s View ¢ 18

Ron Hranac of Coaxial Inter-
national considers the doom

and gloom the popular press
is presenting about the cable
industry.

Network management * 54
Integrating your many and var-
ied solutions. By Kim Harring-
ton and Bill Koerner of
Hewlett-Packard.

AM/FM/GIS » 6]

Michael Johnson of Byers Engi-
neering explains integrating de-
sign services into a automated
Product News ¢ 128 mapping/facility management/
geographic information system.

Focus on Telephony ¢ 77
Business telephony is
detailed by KnowledgeLink’s
Justin Junkus.

Ad Index ¢ 122

Business/Classifieds * 132
Bookshelf ¢ 139

Cable Trivia ¢ 140

Test your cable history
knowledge with CT' Editor
Rex Porter.

Calendar * 147

Cryptology * 70

Part 1 of a series on public
key cryptography comes from
Anthony Wasilewski of S-A.

Fiber outdoors © §?
Dean Yamasaki of Siecor
explains why it’s important
to install fiber optimized for
outside plant applications.

Training ¢ 144 Fiber ground faults « 85 .
Training tips from the Nation- Fiber ground faults « 85
al Cable Television Institute. Monitoring the integrity of the
cable armor and splice enclo-
President’s Message * 146 sures. By John Chamberlain of
By SCTE President Bill Riker. Norscan.
L‘dy.l o oa o
. g—w < ind bt :?;';I::'; Internet security © 90

As the cable industry gets into
high-speed data delivery, Wat-
Network munugemem ° 54 son Systems’ Jack Watson con-

siders the microswitch as a sig-
nal security tool.

Video quality ¢ 98

A test of video compression per-
formance is described by Cable-
Labs’ Bronwen Lindsay Jones,
Richard Prodan and David Eng.

Back to Basics ¢ 104
Spotlight on signal leakage
with articles by Wavetek and
Orion as well as ComSonics’
Dick Shimp. Also, mice in your
rural headend may be carrying
hantavirus and Mike Wohrle of
Falcon Cable TV says preven-
tion is key.

CTl’s index of articles © 114

Fiber outdoors ¢ 8?2 - Cover
Pam Nobles of Jones Intercable
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The [Power] |
of Rehabﬂlly

A\

Reliable power

power node

multiple energy sources

Fail-safe design

power node

Interactive diagnostics

Introducing Genasys, the industry’s first infegrated power system with designedin reliability not bolt-on
redundancy.  Seamless transition from mulfiple energy sources. Advanced bi-directional status monitoring and

control. Reliable centralized node power systems from 1350 to 8000 watts.
Investigate the [Power] of Alpha @ 800-421-8089.

co-located power / optic node
See us at the Western Cable Show : .
N t ]

LD B, SEHI Reader Service Number 5

Alpha Technologies 3767 Alpha Way, Bellinghom, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.olpha-us.com.
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ANTEC Corp. is proud to
introduce the TeleWire Supply

You asked.

We answered. I

National Service Center. The

responsive source for all your

n

etwork nceds. Coming in 60 days.

More service representatives
Extended phone support hours
Knowledgeable product
specialists

One-stop, one-call shopping

Enhanced technical expertise

Thanka for your muggestions. ..

and your support!

Satisfaction is always in stock.

A\ N

e AR

i Yy
Ji |

AN ANTEC COMPANY

1-88-TeleWire
(1-888-353-9473)
http://telewiresupply.com
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Rating your magazine

ecently, Communications
Technology hosted a gath-

ering of its advisory board.

(Members are listed on
our masthead on page 8.) Earlier
this year, they provided themes and
editorial content for the 1997 editori-
al calendar that will shape what you
read in the pages of this magazine in
the coming year. As 1996 nears its
end, I want to thank each member of
the advisory board for continuing
support of the Society of Cable
Telecommunications Engineers and
its official trade journal. We look for-
ward to working with their sugges-
tions on how we can improve this
magazine for members of the SCTE
and other readers.

Write fo us

It’'s you readers we’d like to turn
to now for comments on how you feel
about your magazine each month.
Hopefully, we can begin publishing a
“Letters To The Editor” column more
regularly, but this will depend on your
feedback. We want to provide the best
technical journal in the industry, and
not just for the cable TV side of com-
munications but for the telephony and
computer sides also.

Communications Technology
should be a forum for engineering
ideas and programs from all seg-
ments of the industry. Your daily
work involves more than amplifiers
and cable. Your career requires
training in cable, fiber, lasers,
multiplexers and interface with
telephony equipment, computer
hardware/software and standards.
We have tried to present a mix of
engineering information in a format
with which you can understand the
changing technology.

Some of the best ideas I've heard
for the magazine have come from
discussions in meetings with system
technicians and engineers, especially
at seminars and conferences such as
SCTE’s Emerging Technologies Con-
ference and Cable-Tec Expo. But it’s
hard to meet with everyone who
reads the magazine. And perhaps you

cannot make
some of the
meetings.

As editor, I
assure you that
we need your
feedback. Per-
haps there are
problems in a
certain technol-
ogy that you
want help with.
There might even be solutions you
have found and would like to share
your success with fellow technicians
and engineers. We may have already
covered questions that you have in
an earlier issue, and if this is the
case, we can direct you to that infor-
mation immediately.

I recall many times when informa-
tion from the field led manufacturers
to modify products to overcome prob-
lems everyone was having. The tech-
nicians talked among themselves but
not much was done until an article
was written. The introduction of T-
connectors, flooding compounds for
cables, and better grounding products
are only a few examples of improve-
ments that were brought on by talk
backed up by the written word. As
this industry continues to change,
our readers will be our best bell-
wethers.

I get lots of calls and I'm pleased
when many of the them express such
satisfaction with our editorial con-
tent. But, like everyone else, I smile a
lot broader when I get to see com-
ments about this magazine in writ-
ing. And, if they are negative, I
promise to still smile a little, as we
try to be even better.

So, tell us what you think at: “Let-
ters to the Editor,” Communications
Technology, 1900 Grant St., Suite
720, Denver, CO 80203; (303) 839-
1564 (fax); CTmagazine@aol.com (e-
mail). We look forward to gefting
your input.

Rex Porter
Editor
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NC ITSY-BITSY Foonnector

No matter what you’ve put into your cable
system, the profits don’t begin until the
signal actually reaches a customer. You
simply can't afford to take chances with
your most critical link.

That’s where we come in. At ANTEC
Network Technologies, we specialize in
products that deliver your signal from
headend to home. In fact, we devote more
engineering resources to this critical link

ANTEC

than any other company today.

Drawing upon the richest engineering
heritage in the business, we manufacture
a complete line of rock-solid products,
from F-connectors to laser transmitters.
And, we back them up like no one else, with
24-hour, 7-day-a-week technical support.

One great example is our new Digicon™
Connector. It's the only F-connector in the
business that virtually eliminates signal

The Critical Link Specialist.”

Reader Service Number 125

ingress/egress through a unique conical
design that utilizes 360° compression dur-
ing installation. In addition, its ability to
pass digital signals allows you to provide
advanced services in your network.
Digicon has been tested to meet both
Bellcore and SCTE standards.

To learn how our products can help you
deliver the future more cost-effectively,
and reliably, call 1-888-88-ANTEC.

Network Technologies



\ “Unique” Products For the 21st Century! /

Reader Service Number 201

® »\OQ\LS @ General

Instrument

Established 1975

K Series Tapé,
Splitters & Couplers

“Call us for all your Jerrold requirements”

DigiCipher Il DSR-4500

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ
800-525-8386 800-962-5956 800-821-6800 800-883-8339
303-779-1717 OCALA, FL INDIANAPOLIS, IN

303-779-1749 FAX 800-922-92600 800-761-7610 http://www.megahz.co

m

FILTES For
CABLE TV

YEAR # 30%*

Our catalog has a filter for
every CATV problem.

Ask for it!

We can also make your
special filter in a hurry.

CATV
DIPLEXERS

SATELLITE

Just tell us your problem. INTERFERENCE FILTERS

We'll answer within 24 hours!
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PAY-TV BROADCAST
TRAPS INTERFERENCE FILTERS

BOSTICK FILTER DIVISION

7395 Taft Park Drive
kst Syracuse, \Y LHS7
Mailing address:

PO B 3307

Syrucuse, \Y 13224
Tel: (313

** Iomily & Glyn Bostick-
Continuing a gencration
of personal service to
TV INDUSTRIES WORLDWIDI:!

(

Emily Bostick
President

COMMUNICATIONS
& ENERGY CORP

Canada & US: B00-8%2.1587
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Analog? Digital? Fiber? Coppex‘" Hl:_‘C tandard makes a network work.

Putting together or upgrading a head als t ted part 6 Video/Audio and RF
end is more complex than ever. You p M ; ds for future
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SATELLITE & BROADBAND

TVM5508
MODULATOR

Cover the broud-

band spectrum
from 54 to 550
MHz with a AGILE IRD-I1
single unit. Cable industry’s
first RS250
@ stanoamo VI SEH certified

3 broadcast
- S @ quality IRD.

GENERATOR “TihTY e

stnoaro HENE -5 VIDEO "% RS

(N} (o]

C5660
BYSC STERED
GENERATOR

CSG60 BTSC gsRosro  §evaloano 3s_m£m

STEREO 2 . ES s z ,

GENERATOR STRATUM
Have it integrated MODULATION
into the TVM SYSTEM
Series or get the Putuplo78
space-saving il Nz = R c 2 - channels in
two-pack. B - - . - i - siv feet of

rack space.
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See us at the Western Cable Show Reader Service Number 13
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CableLabs announces
digital specification

Cable Television Laboratories
and its members agreed upon major
elements of an interoperable digital
cable systems specification for North
America. This spec establishes the

to locate damage in your fiber optic outside plant.

And this is the other way.

Don't wait for a major outage to occur. Depend on Norscan
to wam you in advance of fiber cable problems

£ [

basic building blocks of digital ser-
vices, allowing set-top terminals
and data modems built by different
manufacturers to work together
{(interoperate) on the same cable
system. CableLabs expects many
of its members will purchase
equipment that complies with
this specifieatian.

Reader Service Number 215

The spec covers how cable TV
systems will transport digital video
and data in standard 6 MHz cable
channels. In the specified digital
transmission systems, the payload
data rate will be between 27 and 40
megabits per second.

Among the basic areas covered in
this specification are: the system
will conform to MPEG-2 (Motion
Picture Experts Group) main profile
at main level parameters; the speci-
fication transport multiplex also
will be MPEG-2; and the audio ele-
ment will be the Dolby Audio AC-3
system. The service information ta-
bles for this spec will incorporated
the Advanced Television Systems
Committee specification.

Downstream digital modulation
will conform to the International
Telecommunications Union stan-
dard ITU-T J.83 Annex B that calls
for 64- and 256-QAM (quadrature
amplitude modulation) with con-
catenated trellis coded modulation,
plus enhancements such as variable
interleaving depth for low-latency
in delay sensitive applications such
as data and voice.

Richard Green, president of Ca-
bleLabs, praised key suppliers Gen-
eral Instrument and Scientific-At-
lanta for their willingness to work
with CableLabs to establish this
specification. “Scientific-Atlanta and
GI are working toward an agree-
ment that will include a royalty free
cross-licensing arrangement for core
encryption, modulation and forward
error correction technology, and
they are willing to license other
manufacturers,” Green said. “This is
a tremendous precedent and we
would like to see it expand into
other areas,” he added.

Gl, Rogers tout
256-QAM success

General Instrument announced
it has successfully completed what
is being called the industry’s first
successful field test of advanced
256-QAM transmission over an hy-
brid fiber/coax (HFC) network. The
testing was performed at 21 loca-
tions served by five different Rogers
Cablesystems headend sites located
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-~ Sophisticated
. Technology,
~ Simply -

- ‘Managed.

Introducing the NETWatch™

Element Management System

from Harmonic Lightwaves. Our unique,
Windows™-based system makes simple work
of broadband network monitoring, diagnosis, »
control and maintenance. Just point and click.

If a network problem occurs, NETWatch initiates an
alarm allowing you to instantly pinpoint the problem,
then make corrections — usually on screen and in seconds.

There’s no guesswork. Fewer truck rolls.
Less overtime. And no costly service interruptions.

You design NETWatch to match your system
configuration. Its open-standards platform gives you
the flexibility to incorporate other manufacturers’
hardware and to upgrade to support future
generations of integrated element transponders.

NETWatch is the latest of the advanced products
from Harmonic Lightwaves and, like our full line
of HFC network components, NETWatch provides
technical superiority and exceptional reliability.

\

Ny

Connect with the source and see why the most advanced Harmonic Lightwaves

broadband networks rely on Harmonic Lightwaves.

549 Baltic Way. Sunnyvale. California 94089-1140. USA. 800.730.4099 408.542.2500 FAX. 408.542.2511
Reader Service Number 62



in Toronto, Newmarket, St. Thomas
and Woodstock in Ontario, Canada.

Equipment used included GI's 256-
QAM modulator, 256 (ITU-831) FEC,
TDM fiber link, C6M RF upconverter
and new 64/256 QAM Demod. Sys-
tems tested consisted of fiber-optic
links up to 55 km in length and cas-
cades of up to 38 amplifiers. Tests
during 15-minute gating periods at all
locations resulted in error-free perfor-
mance. Overnight tests averaged
99.9% error-free performance with
worst-case performance of 99.6%.

256-QAM transmission provides
more efficient bandwidth, which ex-
pands cable operators channel ca-
pacity by 44%.

Trillion-bit ATM
switching tested

One day will it be possible to surf
100,000 channels? It very well could
be, according to a team of Bell Labs
researchers that demonstrated a tril-
lion-bit asynchronous transfer mode
(ATM) switching technology recently.

If a next-generation communica-

tions network can handle a trillion
bits of information at once, that’s
equivalent to allowing a user to surf
100,000 TV channels simultaneous-
ly or responding to computer clicks
from 10 million Internet users at
the same time. Today’s highest ca-
pacity systems can switch up to 20
gigabits (billion bits) of digitized in-
formation per second, the equivalent
of 200,000 simultaneous two-way
voice conversations.

The experimental switching tech-
nology is based on Lucent Technolo-
gies GlobeView 2000 20 gigabit per
second asynchronous transfer mode
(ATM) switch.

Superior, Gl join
for net reliability

Superior Electronics and General
Instrument joined forces to develop
and market status monitoring prod-
ucts. According to the companies,
their primary objective is to ensure
that industry deployment of broad-
band communications equipment
and network management technolo-

~

gies supports the operations, admin-
istration, maintenance and provi-
sioning (OAM&P) in an open sys-
tems, standards-based environment.
GI and Superior will be interfac-
ing Superior’s Cheetah status moni-
toring system with the distribution
products of GI's transmission net-
work systems (TNS) business unit.

Tek, Sarnoff team
in picture quality

Tektronix and the David Sarnoff
Research Center said they will work
together to commercialize a reliable,
objective assessment method to
quantify the unique picture quality
impairments associated with com-
pressed video applications. The
methodology is Sarnoff’s Just No-
ticeable Difference (JND).

Since JND “views” pictures much
like humans do, it is said to be more
sensitive to a variety of defects and
works over a broader range of pic-
ture quality than do alternate meth-
ods employing less elaborate tech-
niques.—

r Downlink High Quality and Low Prices
with DH Satellite’s Complete Line
of Antenna’s and Mounts.

The DH 3.7m Spun Aluminum one piece antenna gives you
high performance gain, easy assembly with outstanding
stability and delivery to your installation site

CALL FOR PRICING
OR NEAREST DIST.

(800) 627-9443

DH Satellite

600 N. Marquette Rd.
Prairie du Chien, WI USA 53821
Phone (608) 326-8406

Fax (608) 326-4233
\_ Reader Service Number 117

J

Catalog
Number SI-11

{actual size)

FASTEN ALL 59 & 6 SERIES
SINGLE COAX CABLE TO WOOD OR IN
MASONRY WITH PRE-DRILLED HOLE

Screwln cur

® (One clip holds either 59 or 6 series cable firmly without
limiting transmission signal bandwidth

® Patent pending “No Torque” design holds, adjusts and
releases the screw which allows fastening without
pinching or kinking the cable

® (Clip body is UV stabilized Lexan® and has a temperature
range of -45° to 310°F which means no clip breakage

® Smooth, rounded edges of clip body will not cut or
abrade cable shielding as metal clips can, eliminating a
cause of signal leakage

m Specially hardened, plated and treated screw with-
stands 500 hours of corrosive salt spray testing per

ASTM B 117 .
sTvLink

Communications Products

201 SCOTT STREET / ELK GROVE VILLAGE, IL 60007
800-336-5469 / 847-952-8844 / FAX: 847-952-1633

Reader Service Number 229
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ere 1S
no substitute for
performance.

SATELLITE RECEIVER
wooes, DIR-657 BROADCAST

-'. AM.

DOWN  uP D(/"(D UN/OFF WM F BPF  8C BPF  STORE
POWER SIGNAL STRENGTH
VIDEOC/PHER'RS cosasma aurreD L ey .
DESCRAMN R
® VO AUGKD LEVELS.

[ ] TCLEVISION MODULATOR
@ woce1 DSM-180 pehiey BT oo remote
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CHANNEL

. VIDEO  AUDIO  OUTPUT  AURAL

See us at the Western Cable Show The DX Performance System: DSM- 180 Modulator & DIR-657 B Receiver
at the iCS Booth No. 4520

Turn up the power on your network with the DX System

The all-new DX System is an integrated addition to your head-end configuration is the next

receiver/descrambler-modulator designed to maximize the  generation in a long line of breakthrough products from DX,

performance of your fiber optic network, providing cleaner, the world’s leading supplier of CATV head-end products.

crisper “signal purity”than ever before. This powerful  For pricing and vital statistics, call DX Communications now.

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 1-954-427-5711

Reader Service Number 86




NOTES

* A definitive agreement for
Thomas & Betts to acquire Augat
in an exchange of stock was an-
nounced recently. At Thomas &
Betts’ current stock price, the value
of the transaction would approxi-
mate $550 million.

* Siecor relocated its fiber-optic
test equipment operations from its
corporate headquarters on 800

17th St. N.W. in Hickory, N.C., to
1978 8th Ave. N.-W. The new loca-
tion also houses the operations’
marketing, and service and repair
departments.

* ADC Telecommunications
combined its Access Platforms Divi-
sion and its ADC Video Systems
subsidiary to create the Broadband
Communications Division.

* In October, Fortune named
Superior Electronics #20 and

KFilters
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*The most highly selective bandpass filters available.
*Sharp notch filters for reinsertion with minimal loss to

adjacent channels.

®Pay-TV traps shipped overnight.
®Large selection of Terrestrial
Interference Filters to improve
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® Custom filters designed to your

specifications.

F

MICROWAVE FILTER COMPANY

Request our new Cable
Television Catalog Vol. 1 #4
today!
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C-COR Electronics #68 in the
magazine’s “The Top 100 of Ameri-
ca’s Fastest Growing Companies.”
Superior touts a whopping 5, 506%
growth over the past five years.

¢ Motorola Multimedia Group
announced an agreement to provide
cable modems to Marubeni Corp.,
the Tokyo-based general trading
company backing what will be
Japan’s largest broadband network.
Motorola will provide 1,000 of its
CyberSURFR cable modems by the
first quarter of 1997, which will be
deployed mid-year as the first in-
stallation of a phased roll-out of
cable modem service in Japan.

* A new Integration Services
division was established by AM
Communications to support its
OmniStat status monitoring and
element management system.

® Western Kentucky University
installed high-speed cable modems
in four residence halls and an-
nounced plans to expand that num-
ber. The units being used are Zenith
Electronics HomeWorks Universal
cable modems. Charles Anderson,
vice president of information tech-
nology at the Bowling Green campus
said the modems were chosen be-
cause they were “readily available
and at the right price.”

* Philips Broadband Net-
works appointed John Caezza as
vice president of engineering and
Carl Buesking as vice president of
sales. Both are long-time members
of the Society of Cable Telecom-
munications Engineers.

¢ Chris Plonsky was named di-
rector of engineering at Superior
Electronics. Most recently he was
with Sensormatic Electronics.

* The National Cable Televi-
sion Center and Museum recently
designated two Industry Fellows: Rex
Porter and Dave Willis. Porter, editor
of Communications Technology, has
been in the cable telecommunications
industry for 30 years. Willis has been
active in the industry for over 40
years, including 21 of them as direc-
tor of engineering for TCI.

* Lawrence Lockwood of Tele-
Resources, a cable telecommuni-
cations veteran and long-time con-
tributor of technical papers and
articles to the industry, is present-
ly recuperating from a fall in his
home. He can be contacted at (703)
920-3795.
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ET '97:
Program announced

The Society of Cable Telecommu-
nications Engineers announced its
technical program for the 1997 Con-
ference on Emerging Technologies,
which will be held January 8-10,
1997 at the Opryland Hatel Conven-
tion Center in Nashville, TN.

On Wednesday, Jan. 8, optional
preconference tutorials will be held.
These are designed to give atten-
dees detailed background informa-
tion on several of the technologies
that will be discussed during the
next two days.

The overall theme of this year’s
conference is data, so accordingly
Thursday, Jan. 9 will offer two data-
oriented sessions. The first session,
“Data Services Over Cable—The
Technology,” explores the enabling
emerging technologies to allow effi-
cient data transfer across the cable
system. Security, distribution, traf-
ficking, asynchronous transfer mode
(ATM) and fast Ethernet also will
be discussed.

The conference’s second session,
“Data Services Over Cable—Appli-
cations,” will explore applications
that represent a variety of future
business opportunities for cable op-
erators. Some of the ways in which

N v v

Internet technology may evolve al-
lowing time-sensitive traffic such as
voice and video will be presented.
Also discussed will be the strategies
of two major groups of system oper-
ators for the roll-out of consumer
services. Finally, insight will be
gained into the systems integration
challenge behind the deployment of
high-speed data services.

On Friday, Jan. 10, the conference
will offer three additional technical
sessions. The first, “New Science Ap-
plied to Current Issues,” will exam-
ine the fact that as hybrid fiber/coax
(HFC) networks rapidly deploy new
services, operators are experiencing
operational and engineering issues.
This session is dedicated to provid-
ing quantitative field data relating
to these issues as well as procedural
and technological solutions from
subject matter experts.

The second session presented on
Friday will be “Empirical Data and
Field Experiences.” It deals with the
launching of a network application
after all the research and product
development is completed. In this
session, attendees will hear about
real-life deployments of data net-
works, including work-at-home ap-
plications, technical requirements of
the network, business requirements
and security issues of a widely-dis-
persed network.

The third session, “Over the Hori-
zon,” addresses today’s exponential-
ly growing requirements for mass
storage, retrieval and distribution of
data. This session will present a
panel of industry experts to explore
over-the-horizon technologies that
may well be used to create the super
servers and fiber-optic transport
components that will be so vital to
the success of the telecommunica-
tions industry.

For further information or to
register, visit SCTE’s Web site at
http//www.scte.org, or call SCTE na-
tional headquarters at (610) 363-6888.

Tech seminars

at new building

The SCTE recently held two re-
gional seminars during the week of
Sept. 16 at its national headquarters
in Exton, PA. A total of 46 attendees
came to the headquarters building to
attend the “Introduction to Data
Communications” and “Technology
for Technicians II” seminars, with
some attendees traveling from as far
as California and Missouri.

These seminars marked the sec-
ond instance of training being con-
ducted on the premises of the Soci-
ety’s new national headquarters
building, which opened in February
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of this year. SCTE first offered semi-
nars in the new building’s training
room in March.

“Introduction to Data Communi-
cations,” SCTE’s newest two-day
seminar, provides an historical look
at telecommunications through the
use of the telephony model. SCTE
Vice President of Technical Pro-
grams Marvin Nelson conducted the
program, which includes a discus-
sion on T1 circuits and the North
American Digital Hierarchy, as well
as information on X.25, frame relay
and cell relay, such as ATM.

The seminar also features a dis-
cussion of how the telecommunica-
tions industry will utilize digital tech-
nology, which will require telecommu-
nications engineers to become profi-
cient in both data communications
and digital in order to succeed. This
course benefits attendees by building
a foundation for the learning of ad-
vanced digital technology.

Audience response was favorable,
with attendees commenting that
“the speaker was well organized and
articulate” and “the materials and
information provided were very in-

formative.” One attendee elaborated,

stating, “It provided me with a
clearer concept and understanding
of data communications. [Marvin
Nelson was a] very competent in-
structor and expressed the subject
material well.”

“Technology for Technicians II” is
an advanced three-day program de-
signed for broadband industry
maintenance technicians and chief
technicians. As conducted by SCTE
Director of Training Ralph
Haimowitz, this second-level pro-
gram provided information on basic
system design theory and the use of
broadband test equipment. In addi-
tion to the comprehensive technical
theory that the course offers, it cre-
ates ample opportunities for hands-
on training. Upon passing the
course exam, attendees will receive
2.2 continuing education units
(CEUs) from Empire State College
in New York.

The program focuses on profes-
sionals who work with cable TV
plant, both trunk and feeder, and
the solving of problems with a cur-
rent cable system or the coaxial

feeder in HFC cable systems. It
stresses mathematics to foster a
greater understanding of and the
ability to work with various formu-
las that apply to such system opera-
tions as unity gain, proof-of-perfor-
mance (POP) testing, common cable
system problems and their cures,
system operating equipment, the
Federal Communications Commis-
sion cumulative leakage index (CLI)
calculations and the use of the TV
set and signal level meters as diag-
nostic tools.

HFC '96
pack available

The Society has maded available
the proceedings manual and audio
transcripts from HFC ’96, which
was held in Tucson, AZ, in Septem-
ber. It was the first-ever technical
workshop jointly sponsored by the
SCTE and the IEEE Communica-
tions Society.

For information on ordering,
contact SCTE national headquarters
at (610) 363-6888.
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By Ron Hranac

Doom and gloom?

“Gloom, despair, and agony on me
Deep dark depression, excessive misery
If it weren’t for bad luck

I'd have no luck at all

Gloom, despair, and agony on me”
—Song from some of the comedy
skits on the 1970s syndicated TV
program “Hee Haw.”

f you've been reading the

popular media recently,

you might get the impres-

sion that the cable indus-
try probably should adopt the above
as its theme song. Consider a few
recent examples:

¢ Oct. 4, USA Today: Time Warner
Cable Chairman Gerald Levin was
quoted as saying he is no longer
interested in the information super-
highway or providing telephone
service via cable. Further, he was
said to be considering getting out of
the cable system operating business
altogether. Doom and gloom.

e Oct. 14, Business Week: An article
titled “Cable TV: A Crisis Looms”
painted a dismal picture of an
industry on the defensive because
of new rivals. Stocks are down, sub-
scriber growth is slowing, monthly
bills are rising, operating results are
weak, debt is high, new technology
deployment has been delayed, com-
petition is here, and cable telephony
uptake is low. Doom and gloom.

Oct. 24, Rocky Mountain News
(a similar story also appeared in the
Wall Street Journal): An article in
the Denver newspaper’s business
section noted that TCI has suspend-
ed existing purchase orders with
major vendors while it examines
internal inventories and gets a
better grip on capital spending. As
a result, the vendor community has
seen its stock prices take a nose-
dive. Doom and gloom.

Ron Hranac is senior vice president,
engineering, for Denver-based con-
sulting firm Coaxial International.
He also is senior technical editor for
“Communications Technology.”

* Questionable telephony results:
I can’t remember the name of the
publication, but a recent article I
read said that in Time Warner’s
Rochester, NY, telephony project, a
large percentage of customers who
take TW’s telephone-via-cable ser-
vice go back to the original provider
at the end of the two-month free
trial period. As well, the previously
mentioned Business Week article
stated that after 11 months, Jones
Intercable’s Alexandria, VA, system
had only 247 telephone subscribers.
Doom and gloom.

I haven’t seen so much bad cable
press since the negative publicity
we got from the folks at Consumer
Reports in 1991 (“Consumer Reports
Readers: Satisfaction with Cable TV
Lowest in Survey History,” Con-
sumers Union Newsletter, August
21, 1991). Cable’s naysayers appear
to be having a heyday. Doom and
gloom. Is it really as bad as some in
the media make it out to be? For the
most part I doubt it. There’s no
question that we re no longer the
darlings of Wall Street. Industry
stock prices are definitely on the
down side. Even so, cable is a $26
billion per year business, and two
out of three TV households subscribe
to our service. That’s certainly noth-
ing to grumble about. True, growth
has slowed, but we're still growing,
despite competition from direct
broadcast satellite (DBS), multi-
channel multipoint distribution
service (MMDS) and others. If any-
thing, the marketing campaigns of
our competitors have for now been
beneficial to both them and us, by
increasing overall public awareness.

Competition, especially from
DBS, is something that we absolute-
ly have to take more seriously.
When DirecTv and USSB launched
a couple years ago, a few very senior
cable industry executives dismissed
DBS as a temporary phenomenon
that would not be a long-term
threat. Wrong. There are now five

DBS providers—
AlphaStar, Di-
recTv, EchoStar,
PrimeStar and
USSB—and
their cumulative
subscriber
count is expect-
ed to reach 5
million by the
end of this
month. Some analysts predict the
U.S. DBS industry will hit 20 mil-
lion subs by the year 2000. A good
sized chunk of that 20 million could,
and probably will, come from our
own subscriber base. We need to pay
more attention to good customer
service, positive marketing efforts,
reasonable rates, quality and relia-
bility, and program content. This
latter item may mean the need to
provide more services (a la pay-per-
view and near-video-on-demand) via
digital compression, a technology
now being used by DBS. The bright
side here is that we get to learn
from the mistakes and problems of
others before we deploy compression
on a wide-scale basis.

It should be no surprise that
Time Warner’s Gerald Levin has
made the statements attributed to
him in USA Today. Programming is
one thing his company does very
well, and the recent merger with
Turner Broadcasting makes that
even more so. The cable side of Time
Warner is saddled with huge debt,
so why not consider spinning off the
cable assets and concentrate on pro-
gramming? Cable systems have
been bought and sold before.

Time Warner’s involvement in the
so-called information superhighway
has actually been an asset to the en-
tire industry. We've learned much
from that company’s Quantum project
(the 1 GHz system in Queens, NY), as
well as the Full Service Network in
Orlando, FL. Technology has advanced
because of these and similar projects,
and we have improved our under-
standing of what consumers want and
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are willing to pay for. Time Warner is
enjoying success with its cable modem
activities, having just rolled out the
Road Runner service in two Ohio
cities. More are planned. Word is that
initial customer feedback is very posi-
tive. Yes, there have been a few stum-
bling blocks with reverse path activa-
tion and operation (no surprise there),
but the problems are manageable and
the modems are working.

Cable modems haven't hit the
streets in large numbers yet (only
40,000 or so have been installed),
due to a number of reasons. One
reason that is holding back some
companies is a lack of standards
and interoperability among modem
manufacturers. That should be
hopefully sorted out by the time
you read this. CableLabs is antici-
pating a 1996 year-end completion
of detailed cable modem specifica-
tions. Those specifications are in-
tended to provide product interop-
erability, so that, in theory at least,
cable modems ultimately will be
able to be sold in retail outlets such
as Circuit City. Consumers will be

* Responsiveness
Timely Service

/

/ /\\.

Competitive Pricing
And High Quality Scientific-Atlanta
Broadband €Equipment

Klungness Electronic Supply

able to go to their favorite store,
buy a cable modem, hook it up at
home, and subscribe to the local op-
erator’s cable modem service, re-
gardless of who the operator is or
what company manufactured the
modem. Modems that meet the pro-
posed specifications should be avail-
able by the end of 1997.

As for telephony via cable, the
success in the United Kingdom has
been a major inspiration for opera-
tors in this country. While we may
not see the 30%+ penetration that
cable telephony operators are enjoy-
ing across the pond, I think it’s still
too early to pass judgment on cable
telephony. In the case of the UK.,
keep in mind that British Telecom is
not held in the highest esteem by
the subscribing public. While the
U.K's cable industry is getting itself
established as a provider of cable
and telephony services, British Tele-
com is prohibited from providing
competitive cable service. Telephony
competition should naturally be
expected to do well in that kind of
environment.

\
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The U.S. regulatory environment
is much different than that in the
UK, and for the most part, the
phone companies do a decent job
here. We will have to work harder to
get a piece of this country’s telepho-
ny market. We also have an image
problem to overcome as we attempt
to convince our subscribers that we
can provide reliable telephone service.
Some studies have suggested that
joint ventures with well-known names
such as AT&T, MCI, Sprint and others
may help us to be more successful
with telephony compared to trying to
do it ourselves. Time will tell.

When you look at the big picture,
I don’t think the cable industry is in
the bad shape portrayed by the
popular press. For the 24 years I've
been in this business, there have
always been up and down cycles.
Cable is a big industry now, and
we’re watched a lot more closely
than ever before. Maybe the real
lesson to be learned here is how
well other industries manage the
popular press. That’s the real doom
and gloom. (T
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TELEPHONY

By Justin J. Junkus

Business telephony systems

p to this point, much of

this column has mainly

concentrated on network

and residential applica-
tions of telecommunications. This
month, we are going to look at sys-
tems owned by businesses. This is
an area that cable operators will be
examining as they expand offerings
to business parks or multiuse build-
ings passed by cable routes.

Justin Junkus has over 25 years
experience in the telecommunications
industry. Previously the AT&T cable
TV market manager for the 5ESS
switch, he is currently president of
KnowledgeLink Inc., a telecommuni-
cations training and consulting
firm. If you want to contact him,

he may be reached at his e-mail
address, JJunkus@aol.com.

High Speed Digital Transport

DV6000™: the world's most widely
installed universal uncompressed

digital transport system

Business telecommunications
needs will vary, based on business
size. Small business customers are
similar to residential customers in
many ways. For example, the busi-
ness needs to decide which service
provider will provide local access to
the public switched network. In
addition, like a residential customer,
a business must choose its interex-
change carrier to handle long dis-
tance calls. These are the choices
that will determine if it will be the
cable company or the traditional
phone company that will provide
communications access for the
business.

After the business makes the
choice of access providers, it must
make other communications deci-
sions. These other choices could
mean additional revenue for the ser-
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Single Channel Digital Transport

DV6300 ™: insert single channels of
video, voice and data into your network
without reconversion to baseband
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1310nm AM Transport

HWX™: Scalable, modular
design helps tie revenues :
with network costs by allowing
you to grow your network
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DV6000, DVB300. HWX, ISX and SME000 are trademarks of ADC Telecommunications. Inc., Minneapolis, MN.

vice provider, if
the service
provider car-
ries the prod-
uct needed by
the business.
For a single
line, business
customers
need to order
basic phone
services just
like the residential customer. They
need to specify features and choose
telephone sets. In addition, they
need to provide wiring from the
telephone sets to the point where
the line from the service provider
enters the business, called the de-
marec, or point of demarcation.
After setting up for initial service,
the small business will find that

1550nm AM Transport

HWX™: | onger distances, h'gher
linearity than compettive high power
1550 nm AM transpott systems
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managing the phone system re-
quires little more than reviewing
the bill each month, and maybe un-
plugging a telephone set to move it
when needed.

Advertising in the Yellow Pages
is an important consideration for
businesses, apart from the hardware
and line features they order. Since
Yellow Pages and local service ac-
cess both belonged solely to the tele-
phone company up to about a year
ago, advertising in the business sec-
tion of the phone book was automat-
ic. Now, both the MSO entering the
telephony market and the business
customer buying access from the
MSO have to be sure this important
area is still covered for the business.

As a business becomes larger, it
must make still more telecommuni-
cations choices. For operations
requiring more than one line, the
business needs to decide if the
service provider should continue
to provide separate lines to each
location where phone service is
required. Its alternative is to con-
centrate lines from phone users to
the facilities offered by the service

provider. Individual lines can provide
a better chance of always getting
access to the telephone network
(known as grade of service), but this
alternative can be more expensive.
As the number of lines increase, it is
not the most efficient method. The
logic is the same as not giving every
phone user a permanent connection
to every other phone user in the
public switched network. Usually,
not everyone will be using the
phone at the same time, so some
concentration is both feasible and
more economical than private lines.
One possible exception to this rule
is Centrex service, which we will
discuss later.

Key systems

Key systems are the low size end
of business systems that concen-
trate station lines to lines going to a
service provider. A key system con-
sists of business station sets with
keys (or buttons) that are pressed to
connect to an outside line, and a
control device called a key service
unit (KSU). One side of the KSU
connects to the business station

sets. The other side of the KSU
connects to lines from the service
provider’s headend or central office
telephony switch. At the service
provider’s switch, the line termi-
nates on a line circuit. To dial an
outside call from a key system,

a station user depresses the key cor-
responding to the outside line, and
dials the phone number the same as
from an individual line. For internal
calls, the key system provides an
intercom feature, which allows the
user to call between station sets
without using an outside line.

Key systems have evolved from
the very simple 1A1 Key System
introduced by the Bell System in
the 1930s to today’s systems that
include a myriad of features in addi-
tion to concentration. Some examples
of these features are automatic dial-
ing, call announcing, conferencing,
automatic restriction of calls outside
of the local area (toll restriction),
music on hold, and different ringing
for different parties or stations (dis-
tinctive ringing). With digital key
systems, one of the system stations
may be designated as an attendant
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console, and all incoming calls arrive
at that station first. The attendant
station will then have a number of
features of its own, such as monitor-
ing of the entire system for busy
station conditions and the ability to
transfer calls. Key systems typically
serve 3 to 50 station sets.

Private branch exchange

The next step up in size of busi-
ness systems is a private branch
exchange (PBX). A typical range for
the number of station set lines in a
PBX is between 50 and 20,000. In
addition to handling more station
sets on the user side of the PBX, the
PBX incorporates trunks instead of
lines to connect to the service
provider. A typical ratio of station
set lines to service provider trunks
in a PBX is 10:1.

Depending on the type of trunk,
the difference between a line and a
trunk can be small. The physical
connection is still one or two pair of
wires. One distinction is that the
trunks are connected to trunk circuits
at the PBX rather than to a KSU or
directly to station sets. Depending

7 )
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“More and more,
improved software
and processors
are blurring
the distinctions
hetween key
systems and PBXs.”

on the type of trunk, these circuits
provide special functions, such as
signaling, ringing or multiplexing
(another form of concentration).

At the service provider’s telephony
switch, the termination of a trunk
also is called a trunk circuit. Some
types of trunks and the corresponding
trunk circuit are loop, E&M, T-1,
and ISDN primary rate.

PBXs tend to have more features
than key systems. While an attendant
position is optional in a key system,
a PBX typically includes this feature
as standard. More user features are
provided, such as grouping of users
by organization for conferencing or
call coverage, and data communica-
tions interfaces called modem pools.
The PBX can provide automatic
route selection capability, so that
calls are always sent through the
public switched telephone network
using the least costly service
provider. Additionally, management
features are available to help ad-
ministrators review system and sta-
tion traffic, change station features,
track costs by station user or group,
and generally keep track of total
system configuration.

What determines the functionality
of key systems or PBXs is the
amount of control and programma-
bility within the system. All modern
business systems are essentially
digital machines consisting of three
major components: peripheral inter-

| faces, switch matrix and processor.

The peripheral interfaces and the

| switch matrix are relatively simple

components that provide points of
connection for wires to and from the
business system, and an electrical
path through it. The processor, on the
other hand, is a special purpose com-
puter complete with hardware and

| software. It is largely the software

that determines the system function-
ality. Like the personal computer on
your desk, a business system can be
upgraded by changing the software
to a new release that provides more
features and functions.

More and more, improved soft-
ware and processors are blurring
the distinctions between key systems
and PBXs. There is, in fact, a catego-
ry of business systems known as
hybrids that combine the functions
of key systems and PBX. The Federal
Communications Commission deter-
mination of whether a system is a
key system or a hybrid is based on
whether a single line station can
access only a single line to a service
provider (key system), or a pool of
lines (hybrid).

Centrex

To close this month’s column, we
need to discuss Centrex service as a
business system, for this is where
an important revenue opportunity
exists for the cable company that
owns a telephony switch. Centrex is
the service provider’s way of offering
a business user a “virtual” PBX,
by dedicating part of the service
provider’s headend or central office
switch to a particular business
customer. Most of the features of a
premises-based PBX or key system
mentioned earlier can be provided
by a Centrex service. This includes
attendant service and four or five
digit station-to-station calling. In
addition, all of the management
reporting features are available
to the business owner, along with
several adjunct features, such as
enhanced voice messaging and
automatic call distribution (ACD).

From a business owner’s perspec-
tive, the advantage of Centrex is
that it is not necessary to tie up
capital dollars, floor space, personnel
and support systems to provide tele-
phone service to the business. These
responsibilities and any need to
grow communications systems as
the business grows are offloaded to
the communications service
provider, for the appropriate fees.
For the cable company, providing
Centrex services to businesses offers
the ability to operate their digital
switch closer to its capacity, and
share the costs of the switch invest-
ment with another business oppor-
tunity. €T
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Women in Technology Award

Congratulations

By Laura K. Hamilton )
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Pam Nobles, this year's winner of the Women in Technology Award, balances many roles: technical
training curriculum developer for Jones Intercable, masters degree candidate in curriculum and
instruction, and mother of Eliza Catherine who was born in 1995.
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oes this sound vaguely
familiar? “If the cable
telecommunications
industry is going to
successfully implement (put your
favorite hot technology topic here)
and compete with other communica-
tions providers, it must actively pur-
sue the goal of cultivating a highly
trained engineering/technical work
force.”

Well, if over the past few years
you’ve been to many cable conven-
tions, read the trades or even had a
cursory conversation about the in-
dustry’s technical challenges, you've
probably heard (if not said) some-
thing close to those words.

Much in the training arena has
changed and is still changing, but
you don’t have to be an industry vi-
sionary to recognize one of the most
obvious transformations: Today’s
technical community isn’t going to

Laura Hamilton is senior editor of
“Communications Technology.”

Here at
SCTE’s
Cable-Tec
Expo in
1991,
Nobles
donned
stripes,
stopwatch
and whistle
to referee the
very popular
National
Cable-Tec
Games where
technicians
| from around
\ the country
| compete for
bragging
‘ | rights.

Photo by Bob Sullivan
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find it as easy as it might have in
the past to avoid some sort of for-
malized training to keep technology
from turning into a confusing mael-
strom of acronyms and technical
formulae.

Pam Nobles is a “change agent”
when it comes to training and has
been for quite a while in the in-
dustry. And although “change
agent” may be one of those pop
business-speak terms you might
have heard tossed about, it’s a
good way to describe her. Nobles is
one of those people who helped
transform—and are still chang-
ing—the way the cable telecommu-
nications community thinks about
training its technical people.

The winner of this year’s Women
in Technology Award (sponsored by
the Society of Cable Telecommuni-
cations Engineers, Women in Cable
& Telecommunications and Com-
munications Technology), Nobles is
a familiar face on the technical
side of the cable telecommunica-
tions industry. You might have

Let the
Games begin

Pam Nobles has been a big part of
the ongoing success of the Society
of Cable Telecommunications En-
gineers Cable-Tec Games at state,
regional and national conventions.
She seemed to honestly enjoy her
role as chairman of the Cable
Games Subcommittee and could
usually be spotted easily by her
referee stripes when the fun of
the Games began.

“I think the Cable-Tec Games
give installers, technicians and
even technical supervisors an
opportunity to show off in a good-
natured way, and getting a medal
for an event generates a lot of
excitement,” Nobles said.

If you’ve enjoyed the thrill of
victory at the Cable Games and
toted home one of those gold, sil-
ver or bronze medals, and if you
happen to spot Pam Nobles in the
near future, you might want to
thank her for all the work she put
into helping to make the Games
the success they are today.

seen her speak at the Society of
Cable Telecommunications Engi-
neers’ Cable-Tec Expo, attended
one of her lively workshops or seen
her name attached behind the
chairman title of the SCTE’s Train-
ing Committee, Cable Games Sub-
committee and Service Technician
Certification working group. (See
the sidebar on page 30 for more de-
tails on Nobles’ involvement with
the SCTE.)

She seems particularly proud of
some of the work she’s done with
the SCTE Scholarship Committee.

“In the past we have done ‘suc-
cess stories’ about scholarship recip-
ients, who because of their scholar-
ship and the visibility it brings,
have received promotions or new
jobs,” Nobles said. “These people
have a lot of drive and commitment
and would probably achieve that ed-
ucation anyway, but there is satis-
faction in knowing that SCTE, and
in a small way, I had a part in that
person’s success.”

And if you look at Nobles’ own
drive and commitment and the im-
portance she’s placed on training
herself as she’s worked her way up
at Jones, you can see why she’s so
passionate about training others to
succeed in technology as well.

“The” draftsman

Nobles started in the cable indus-
try in 1982 as a draftsman—actual-
ly “the” draftsman—for Jones Inter-
cable in Denver. Early in her career
at Jones she became involved with
the Society of Cable Telecommunica-
tions Engineers and was among the
initial start-up group of the Soci-
ety’s Rocky Mountain Chapter.

Jones was growing rapidly when
she first started. In 1983 her de-
partment expanded and she was
promoted to design and drafting
department supervisor, where she
continued for four years.

“During this time, I saw a great
need for training and education,”
Nobles said, “Our associates were
asking for training specifically in
the cable design area, but in other
technical areas as well. I began
developing and giving technical
classes on an as-requested basis.”

She also saw an avenue to educate
herself at the same time. Taking
advantage of Jones’ support in edu-
cating its associates, she returned to
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school for a degree in electrical
engineering. In 1987, she took ad-
vantage of an opportunity to move
into technical training and develop-
ment, and with the completion of
her bachelor of science degree in
electrical engineering technology
from Metropolitan State College in
Denver in 1989, she was promoted
to senior staff engineer at Jones
with an emphasis still on technical
training.

Slowing down?

Today Nobles is pursuing a mas-
ters degree in curriculum and in-
struction from Colorado Christian
University while still developing
technical training curriculum for
Jones and spending time with her
young daughter, Eliza Catherine.
Nobles is taking a sabbatical from
her heavy involvement with the
SCTE until she finishes the acceler-
ated masters program in May 1997.

Congratulations

PAM NOBLES

1996 Women in Technology

Award Winner

You are a valuable asset

to the Cable industry.

SINCE 1963

m&ler&Telephone

Although it sounds like she has a
lot on her plate right now, Nobles is
keeping it all in perspective with a
little help from Eliza and her hus-
band, Keith. “With the birth of my
daughter in 1995, a whole new world
has opened up for me. 'm still a
busy person—always have been a
busy person. But Eliza has helped
me slow down,” Nobles said. CT

SCTE committee
and board work

The following list includes some
of the various positions Pam No-
bles has volunteered her time for
the Society of Cable Telecommu-
nications Engineers since 1992:
* National Region 2 director;
Western Region vice
chairman (1993-1995)
* Training Committee
chairman
* Cable Games subcommittee
chairman
¢ Service Technician
Certification working group
chairman
* Scholarship Committee
member
* Health and Safety
Subcommittee member
* Installer Certification
Manual Subcommittee member

In January 1994, she also was
a member of a Walter Kaitz Ad
Hoc Advisor Group to create a
technical development program
for ethnic minorities in the
telecommunications industry.

Nobles also refined the Facili-
tator’s Guide for CableLabs’ Out-
age Reduction Program, including
a pilot for implementation at
SCTE chapters.

Photo by Bob Sullivan

Here Nobles conducts a train-
ing workshop at SCTE Cable-
Tec Expo ’94.

30 DECEMBER 1996 « COMMUNICATIONS TECHNOLOGY



S

It is with
reat pride that

CommJcope, Inc.

salutes

Pam Nobles

As the Recipient of the
Women in Technology Award.

CommScope @ General Instrument

Worldwide Headquarters
PO. Box 1729 e Hickory, NC 28603




CONGRATULATIONS

Recipient of the Women in Technology Award for her contributions and

A\ E 779 HEWLETT ®

A= 7~} COMMUNICATIONS A eaciano
INTERNATIONAL

ANTEC CABLE

Belder
TENGIEEY [\

MEGA HERTZ
1

Harmonic L/ightwaves

TN

@ " MOTOROLA



TO PAM NOBLES

accomplishments in the Cable Telecommunications Industry.

"Ticllabs

¥ TRILITHIC

PI-I ILIPS
Riser Bond m

< INSTRUMENTS

WAVETEK

Sprint North Supply

A Sprint. 'r ‘

ﬂlfll




Deploying

(e ARCHITECTURES

By Gaylord A. Hart

ATM in

advanced HFC networks

istorically, CATV systems
have been characterized by
a high degree of transmis-
sion asymmetry (virtually
all content flowed to the subscriber)
and a point-to-multipoint architecture
(all subscribers received the same
content in a broadcast fashion). For
entertainment services such as tele-
vision and music, this is an extremely
efficient and cost-effective network.

However, voice and data applica-
tions place new requirements on the
network. Bidirectional transmission
and point-to-point transport are
necessary, in essence requiring
more bandwidth per subscriber.
Modern hybrid fiber/coax (HFC)
architectures readily provide extra
bandwidth by segregating traffic
onto individual optical nodes serv-
ing a small number of homes. This
bandwidth may be increased as
often as needed (and econemically
justified) simply by subdividing
existing optical nodes into two or
more smaller nodes, each fed with
its own fiber.

In a competitive environment,
however, it makes better economic
sense where possible to make more
efficient use of the existing network
infrastructure rather than to upgrade
or add nodes. Packet switched digital
transport technologies, which use
statistical multiplexing in the trans-
port path, can greatly increase
transmission bandwidth efficiency
for voice, data and video-on-demand
(VOD) services. The efficiencies to
be gained thereby will only increase
as these services become more
prevalent on HFC networks. Fast-
packet transmission also provides
the benefit of bandwidth on demand
to the subscriber without any network

Gaylord A. Hart is director, advanced
technologies with XEL Communica-
tions.

re-engineering, which gives the
overall network much greater flexi-
bility for providing new services and
evolving gracefully.

"1t makes better
economic sense
where possible
to make more

efficient use of the
existing network
infrastructure
rather than to
upgrade or add
nodes.”

Two other trends provide even
more compelling reason to migrate
toward fast-packet transmission: the
migration of analog signals to digital
transport and the increasing need
for integrated delivery of voice,
video and data services throughout
the network using a common trans-
port mechanism. TV signals are now
the primary analog signals carried
on an HFC network, but over the
next few years these signals will be
displaced increasingly by compressed
digital NT'SC signals. Once these
analog signals disappear from the
network, it makes little sense to
transport their digital representations
separately from other digital traffic
on the network. An advanced digital
network must somehow provide
enough built-in flexibility to provide

the unique transport requirements
of voice, video and data while at the
same time using a common transport
mechanism for all. Ideally, a single
digital pipe to the home should
provide all these services.

Carrying voice, video and data on
the same network through the same
digital pipes is not an easy task,
however. Each of these signals has
unique transmission requirements.
Data transmission tends to be
bursty, but transmission delays can
usually be tolerated. Television re-
quires a lot of bandwidth to the
home, but little or none back to the
headend. Telephony requires sym-
metrical transmission, but will not
tolerate long transmission delays.
Data is somewhat tolerant of trans-
mission errors because errored
packets can be retransmitted, but
TV signals do not allow retransmis-
sion of errored packets because an-
other video frame is already on the
way. A purely digital network must
provide the mechanisms and flexi-
bility to meet each of these unique
transmission requirements. Packet
switched networks are more suit-
able for this purpose than circuit
switched networks, and of the com-
mon packet technologies available
today, only ATM (asynchronous
transfer mode) will
ultimately provide the flexibility,
efficiency and low cost necessary
to accomplish these objectives.

ATM cell structure

ATM is representative of a new
family of packet protocols (called
fast-packet protocols) that have
been developed to eliminate most of
the transport overhead and error
processing in the transmission path
itself, thus allowing higher transmis-
sion throughput. These fast-packet
protocols have been developed to
take advantage of the virtually
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Figure 1: ATM cell structure
Bi
Octet 8I 7 b 5

Basic ATM NNI cell key:
VPI: Virtuol path 1D

VCI: Virtual channel 1D

PT: Payload type

(: Celf loss priority

HEC: Heoder checksum

error-free transmission of today’s
networks and the use of low-cost,
intelligent terminals at the network
endpoints. Error detection and
processing must of course still take
place, but these functions are
primarily carried out now by the
end terminals rather than the
transmission path equipment.
Packet switched networks further
increase throughput by statistically
multiplexing several users’ digital
information onto a single transport
channel. This information may con-
sist of voice, video or data services,
or a combination of these. Unused
channel capacity from one user is
then allocated to another user on a
real-time basis, thus taking advantage
of the dynamic nature of channel
capacity requirements. Fewer trans-
port channels are now required in the
network since each individual channel
is more fully utilized. This results in
more efficient use of network resources
and lower transport costs.
Multiplexing is carried out by
partitioning each user’s data into
small packets, or cells, for transport.
Each ATM cell has a strictly defined
structure consisting of a 48-octet

payload field and a 5-octet header,
for a total of 53 octets. (Editor’s
note: An octet is a byte.) The header
is used for routing the cell through
the network and performs four criti-
cal transport functions: 1) packet
boundary delineation, 2) packet
routing to the intended destination,
3) congestion control and 4) error
detection. The header represents
transport overhead and is kept to a
minimum since it consumes trans-
port capacity. For an ATM cell, the
maximum transport efficiency is
90.6% (48/53). Keeping the cell short
provides greater flexibility in allo-
cating network bandwidth; keeping
the cell fixed in length allows sim-
plified and faster switching with

ATM adaptation layer types

minimal buffering. Because fixed
size cells also allow greater control
and predictability of transmission
timing and delays, ATM is well
suited for low-delay, low-jitter appli-
cations such as voice and video.

Figure 1 shows the basic structure
of the ATM cell (a slightly different
structure is used at the interface
between the network and the end
user). The virtual path ID (VPI) and
virtual channel ID (VCI) comprise
two routing hierarchies and togeth-
er form a 28 bit routing address
used at each node to determine the
next receiving node. The payload
type field identifies whether thisis.
user or network management cell,
whether the cell encountered conges-
tion in transit through the network,
and other functions. The cell loss
priority (CLP) bit is used to mitigat
network congestion by prioritizing
each cell. Should congestion occur, a
cell with its CLP bit set will be dis-
carded by the network before a cell
with its CLP bit clears. The header
error control (HEC) field is used to
determine if errors have occurred ir
the header itself and to delineate ce
boundaries. This 8-bit field also al-
lows single bit error correction in th
header itself. Cells containing unre-
pairable header errors are discarded
within the network.

One of the great advantages of
ATM is that it was designed from
the beginning to support the unique
transmission requirements of several
types of services, including voice,
video and data. This is accomplishea
by embedding another structure
called an ATM adaptation layer
(AAL), unique to each transport ser-
vice type, within the 48-octet infor-
mation field. The AAL is responsible
for providing such functions as cell
sequencing and information field
error detection. Within the AAL
structure itself is a smaller payload
field containing the end-user or

AAL type Type 1 Type 2 Type 3/4, Type 5 | Type 3/4 N/A
Service dloss A B ( D X

Bit rate Constan! Varioble User-defined
Connection mode Connection-oriented | Connectionless User-defined
Source & destination

timing relation Required Not required User-defined
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application information.

AAL types have been defined
for each major service class. The
accompanying table on page 36
shows the various AAL types cur-
rently defined and the service class
each supports. (For technical rea-
sons, AAL Types 3 and 4 were com-
bined into a single AAL type.) AAL
1 cells are used to transport voice
and video services using a constant
bandwidth. AAL 2 cells are used to
transport voice and video services
where the bandwidth requirements
may vary with time. AAL 3/4 and
5 cells are used for data transport
where bandwidth varies with time
and transport delays are tolerable.
Class X service is provided for raw
cell service to allow proprietary
AAL types to be defined by network
equipment vendors.

ATM cell transport

ATM is a connection-oriented
packet transmission protocol. As the
name implies, connection-oriented
networks require that a logical
connection be established between
two endpoints before data may be
transferred between them. These
connections are made via virtual
circuits and require setup operations
to establish each connection and its
routing path. Virtual circuits use a
predefined routing path for all pack-
ets traveling between two network
endpoints. These routing paths are
defined by logical and physical
paths through the network from one
endpoint to the other and are main-
tained by routing tables set up at
each switch when the connection is
initially established. Since all cells
follow the same path through the net-
work, they also arrive at the end node
in the same sequence as originally
transmitted (providing no packets
have been discarded due to errors).

The term “virtual circuit” simply
means such a channel appears to
the end user just as a real circuit
provided by a switched circuit
network. Unlike switched circuit
networks, however, several virtual
circuits (and their cells) can share
the same physical channel between
any two nodes internal to the network.
Virtual circuits may be further
characterized as switched virtual
circuits (SVCs) or permanent virtual
circuits (PVCs). SVCs are analogous
to dial-up connections in that the

Figure 2: ATM packet switching

VP =12
VPN = 5

setup and teardown of the connec-
tion are done on a demand basis in
real time. PVCs are analogous to
leased line connections and must
similarly be provisioned to establish
the connection.

Unlike other packet technologies,
ATM supports reserving network
resources and defining a quality of
service (QOS) for a virtual circuit
when the connection is initially estab-
lished. This is critical for delivering a
diverse set of applications with a
wide range of transmission require-
ments, and this is another major
reason why ATM is the best packet
technology for delivering voice, video
and data over the same network.
Reserving network resources guar-
antees adequate bandwidth will be
provided by the network to transport
the service intended for the link.

In defining the QOS for a link, the
network transport requirements are
tailored specifically for the applica-
tion to be transported. Not all ser-
vices require that the same QOS
parameters be defined. For example,
end-to-end transmission delay may
be critical for voice transport, but
unimportant for data. Typical QOS
parameters include cell error rate
(CER), cell loss ratio (CLR), cell
transfer delay (CTD) and cell delay
variation (CDV).

Figure 2 shows a simplified ATM
network with a single application
serving a single user over a virtual
circuit that has already been estab-
lished. The originating application
could be a movie or an e-mail being
sent to the receiving user. The origi-
nating application formats its data
into ATM cells that are buffered
locally and then time-division multi-
plexed into the network when trans-
port capacity becomes available.

VPN = 24

VPINO =5 VRINC =7

Cells are transported and routed
within the network as indivisible
units. At each switching node, the
28-bit VPI/VCI address in the cell
header is examined and compared
with a routing table maintained at
the ATM switch to determine the
next receiving node. If necessary,
cells are buffered at each switch
while awaiting transport capacity.

Several possible paths may exist
for transporting a cell through the
network. A virtual circuit connection
is defined at each switch in the net-
work by a routing table that associ-
ates a switch port with a VPI/VCI
address. The routing tables main-
tained at each switch guarantee
that for a given virtual circuit all
cells will take the same path
through the network. Note that the
VPI/VCI address has local signifi-
cance only and that a new address
may be assigned to a cell at each
switch. These addresses also are
predefined and stored as part of the
routing tables at each switch when
the initial connection is established.
Since these addresses have local
significance only, different virtual
circuits may actually use the same
VPI/VCI addresses simultaneously
in the network providing they are
not used simultaneously on the
same physical path.

At the receiving end, the 5-octet
cell overhead used to transport the
cell through the network is stripped
off, and the 48-octet information
field is passed on for AAL processing.
Here the final payload data bits are
reassembled in the correct order
before handing off to the end user
or terminating application.

The nodes in a packet network are
connected by fixed-size transmission
pipes. Under normal conditions, the

38 DECEMBER 1996 « COMMUNICATIONS TECHNOLOGY



MC’
AIR APPARENT

45

Delivering Product Excellence Worldwide

Alr jacket through center conductor, eliminating

The sophistizated dielectric of MC? suck-outs.

Conveys the signal faster. Undampered by Airtight. Exceptional inner and outer
foam. Without noise. strength wards off water preventing any

The air is enclosed in short chambers. All ingress. Plus No foam, No migration.
Hermetically sealed. Fully bonded from outer The Perfections Of Air Are Apparent

2 =
%REGISTEREng

)

See us at the Western Cable Show S
Booth No. 2223 myw
Reader Service Number 3
COMMUNICATIONS INC.

TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pearl, Mississippi 39208
00-874-5649 » 501-932-4461 » Fax: 601-939-6637




-3
" '..‘
I' 4
tv'.."
¥
“H
A~
: : ". 7
2 ‘ L . L 4
/‘Y 51 ~ W‘ ../\:
. ¥ | ‘
SV (] ] a a qet. II
|

r




Finally, one-stop shopping
for Fujitsu switching and
transmission systems.

Welcome to Fujitsu Network
Communications — the all new,
single source for the industry’s best
ATM switches, SONET transmission
equipment and network management
systems. Thanks to the union of two
powerhouses — Fujitsu Network
Transmission Systems & Fujitsu

Network Switching — working with

Man I

Fujitsu is easier than ever. Planning
is simpler. Systems integration is
improved. From end-to-end, network

engineering is streamlined.

With our broadband breakthroughs,
it's easy to plan for the future,

Our new FACTR® platform allows you
to plug narrowband pipes right into
your broadband backbone. You can

now offer SONET survivability all

the way down

to DSO-based
services. On the
switching side, our
new FETEX?150
ESP series provides
flexibility and
modularity —
necessities when it
comes to offering

new revenue-gener-

ating services. A third-generation

platform, the FETEX=150 ESP series

for applications from 2.5 to 160 Gbps.

All the service and support

you'll ever need.

With more SONET network elements
and ATM backbone switches installed
in the U.S. than anyone else, Fujitsu
offers you unparalleled expertise.
Experienced systems engineers are

always near-at-hand, and technical

'e®,
FUJITSU

Simplify management and administration
with Fujitsu network management systems.

assistance is
available
24-hours-a-day.
Plus, Fujitsu
account people
can show you
how to create
a cost-efficient
network that
will allow you
to market

new services based on ATM and

SONET technologies.

going home early!”

delivers full SVC support and scalability

(all on Fujitsu Network
(ommunications — ASAP.

Seven of the largest LECs in the US. call

on us, as do most of the major CAPs.

You should too. With only one company

to deal with, it’s an easy call to make.
For more information, call

Fujitsu Network Communications

at 1-800-777-FAST. Or, e-mail us:

fast@fujitsu-fnc.com.

Reader Service Number 42



number of cells entering one of
these pipes is not enough to fill the
pipe, and cells are allowed to enter
the pipe as soon as they are avail-
able. Congestion occurs when more
cells are trying to enter the pipe
than the pipe has capacity for.
When this occurs, cells must be
buffered at each switching node
while awaiting a slot in the pipe for
transmission. The buffers thus
serve to mitigate peak demand by
spreading it out over a longer peri-
od of time. As the buffers begin to
fill up with cells, the delay increas-
es for each cell before transmission
to the next node.

“It is no longer
possible to
operate systems
as islands.
Internetworking
is essential.”

Unlike traditional switched-
circuit networks, which can have
connections blocked while circuits
are unavailable during heavy traffic
loads, packet networks can still accept
packets under heavy load conditions.
When congestion occurs, a packet
network will simply experience
greater transmission delay. However,
the buffers are also finite in size. If
the network experiences extreme
congestion (i.e., the cell buffers over-
flow), significant delays will result
because those cells lost in the buffer
overflows must now be transmitted
again, thus adding more traffic
when it is least desired. Once
congestion begins to occur in a
packet network, performance tends
to degrade rapidly. Careful traffic
engineering is needed to avoid these
situations.

HFC ATM network architectures
Historically, CATV systems have
existed as isolated islands receiving
signals via satellite and other over-
the-air antennas. It has not been
uncommon for a large metropolitan

area to be served by several MSOs,
each operating a system providing
service to a particular geographic
region. Because of the broadcast
nature of traditional CATV services,
little need existed for building large
interconnected CATV networks
between these systems. Even within
systems, individual headends typically
only needed to be connected for local
distribution of video signals. This was
accomplished with AML microwave
links or, more recently, with fiber.

Competition to provide new
services, ongoing deregulation of the
telecommunications industry, com-
petitive threats to existing services,
migration from analog to digital
signal delivery, and rapid growth of
the Internet and data services have
changed all this. CATV systems
must in the near future provide a
combination of analog TV, compressed
digital TV, HDTV, telephony, data
services, Internet access, and numer-
ous other interactive and multime-
dia services. Many of these services
require connection to a larger universe
of networks, both national and
international. It is no longer possi-
ble to operate systems as islands.
Internetworking is essential.

At the same time, there is an
increasing economic incentive to
integrate service delivery within the
network itself, and ultimately to the
subscriber. An integrated delivery

Figure 3: HFC metropolitan orea network

A

Moster headend

Secondary
0C-3 SONET ring

OC1 SONET

Digital distribution

Metropolitan
(0C-48 SONET ring

Secondary headend

system reduces maintenance and
installation costs as well as capital
equipment expenditures by trans-
porting all services through common
channels and equipment. At some
point, it will no longer make sense
to offer disparate services that
share the HFC transport path but
that essentially operate independently
and use different headend and cus-
tomer premise equipment, transmis-
sion formats and signaling schemes.
Digital signals are ideally suited
for integrated delivery of voice,
video and data services, and ATM
is ideally suited for meeting the
unique transmission requirements
of each of these services while inte-
grating overall network transport.
In the end, an integrated network
should be capable of delivering all
these services to each home over a
single data stream with unique
content and virtual connections for
each service. However, for both tech-
nical and economic reasons such a
network is still a future prospect.
ATM will be deployed incrementally
in the network, and services will be
integrated on an evolutionary basis
as hardware becomes available and
economic factors allow.

HFC metropolitan area network
Figure 3 shows a large metropoli-

tan area HFC network consisting

of a master headend for gathering

/_> 0C24
> SONET links to

LEC, IXC, etc.

Secondory
0C-12 SONET ring

Anolog fiber

HFC distribution
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and processing signals, and several
secondary headends connected by a
SONET ring that transports digital
signals between the headends.
Secondary SONET rings also may
radiate from each headend for local
transport of digital signals to busi-
nesses or secondary hubs attached to
each headend. Each headend in turn
has several HFC nodes supporting
local distribution of services to
residential and small business
subscribers. Point-to-point SONET
links also may be used to distribute
digital signals to individual busi-
nesses or other sites. The overall
metropolitan network has additional
SONET links that connect to the
larger network universe: LECs,
IXCs, and other CATV systems.
Though not ubiquitous, networks of
this type already have been built.
From a functional standpoint, the
SONET ring shown in Figure 3 is
used today to distribute digital TV
and audio signals from one headend
to another and for local ad insertion
and distribution. The ring also is
sometimes used to support parallel
alternate access telephony and data

High Speed Digital Transport

DV6000 ™: the world's most widely
installed universal uncompressed
digital transport system

transport services, though these
have typically been operated sepa-
rately from the CATV network it-
self. More recently, some operators
have installed telephony switches in
headends to accommodate switched
access telephony services as well,
and these switches use the SONET
ring for connecting to customers and
other carriers.

In most cases these networks are
characterized by multiplexers and
switches using traditional switched-
circuit technologies. The various ser-
vices are multiplexed onto and off of
the SONET ring using dedicated
channels. As these networks evolve
toward ATM-based transmission, the
overall metropolitan architecture will
not change, but more of the SONET
transport capacity will be used as
the physical transport layer to carry
ATM cells between switching nodes.
In the beginning of this evolution,
the fundamental changes will take
place at the switching nodes: the re-
gional headends and other hubs
where signal distribution takes
place. Here, ATM switches will be
installed after the SONET multi-

plexers to route cells onto and off of
the SONET ring, thus forming a
metropolitan ATM backbone. Such
backbones already are common in
the public switched network to
transport internet traffic and other
data services such as frame relay.

The HFC ATM backbone most
likely will be used initially to carry
data traffic such as Internet ac-
cess, but distribution of video and
audio services between headends
will migrate toward cell transport
through virtual circuits in this
ATM backbone. This will become
increasingly more likely as more
services on the HFC network are
distributed as digital rather than
analog signals and as services
become more specifically targeted
to demographic areas or individual
subscribers. One of ATM’s great
strengths is its ability to simulta-
neously switch voice, video and
data traffic. Switched services such
as VOD are ideal for ATM delivery.
Eventually, telephony services will
migrate onto the backbone as well,
and at some point all services like-
ly will reside there.
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HFC headend with ATM signal
For the short term, TV and audio
signals will likely continue to be
delivered from the headend to sub-
scribers over the existing HFC
directly to subscribers, nor will
distribution or subscriber hardware
need to be changed. After being mul-
tiplexed off the SONET ring at each
headend, the ATM transported signals
will be switched to appropriate
devices where they will be converted
back into native analog or digital
signals. These signals will then be
modulated onto standard RF carriers
for transport to subscribers just as
they currently are. The one initial
exception to this may likely be
ilnternet traffic, which by its very
nature is already packet based.
Figure 4 (page 46) is a simplified
block diagram of an ATM headend
and its distribution nodes in the
HFC metropolitan area network.
The SONET, ATM and HFC trans-
port components are shown. The
SONET multiplexer used to inter-
connect this headend with other
headends and secondary sites in the
ATM network is shown on the left.

"ATM’s switching
capability opens up
many possibilities
for economically
delivering local
ad inserts or VOD
services from a
single, centralized
video file server
center.”

This add/drop multiplexer allows
ATM signals on the SONET ring to
be dropped off at this headend and
ATM signals originating from this
headend to be added onto the ring
for transport to other network desti-
nations. This multiplexer also can
be used to transport traditional

switched circuit services such as
telephony at the same time, but
this application is not shown here.
In this evolutionary snapshot,
most of the ATM traffic originates
at a master headend that feeds over
the SONET ring this headend with
all its video and audio signals and
provides Internet connectivity as
well. The SONET multiplexer in
turn is connected to a port on a local
ATM switch that has additional
ports connected to a local file server
and all other service distribution
equipment in the headend. This
switch will examine every ATM cell
entering one of its ports and route
each cell out of the appropriate port
towards its final destination, which
also will include putting ATM traffic
back onto the SONET ring for routing
to other locations. For ATM cells
arriving at this headend for service
distribution, this will typically be
the last switch the cell sees in the
network. For cells being routed back
onto the SONET ring, this may be
one of many ATM switches the cell
will pass through before reaching its
final destination. The ATM file server
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shown in Figure 4 might support
any one of a number of applications,
but in all likelihood will actually be
several file servers, each specialized
for a particular function: local ad
insertion, Internet access, VOD, CD

Several ports on the ATM switch
are shown serving format converters.
These simply convert the ATM digi-
tal streams back into their native
format for modulation onto the HFC
distribution network, and this is
where the ATM transport stops in

this example. The outputs of these
converters are digital in the case

of compressed digital NTSC and
digital audio services and analog in
the case of standard NTSC video
and audio services. These native for-
mat converters then feed standard

audio or some other application.

Figure 4: HFC headend with ATM signal sources
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Figure 5: HFC node with ATM distribution to subscriber

ATM transmission modulators

Other headends
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coble TV systems,
businesses, efc.

headend modulators, and from this
point forward the distribution net-
work looks just as it does today. The
one exception shown here is the In-
ternet access modulator, which
transports ATM cells directly to sub-
scribers’ RF data modems.

HFC node with ATM distribution
New services also will be made
possible or economical by ATM
technology, and these too will be
integrated into the network as it
evolves. ATM’s switching capability
opens up many possibilities for eco-
nomically delivering local ad inserts
or VOD services from a single, cen-
tralized video file server center. As
the ATM switching capability extends
to individual subscribers, TV ads
may literally be targeted to individ-
ual homes—in fact, you may be able
to choose your own ads! Some day
all television viewing may be video-
on-demand operating over virtual
channels, but this will be transparent
to the subscriber, who only knows
that he can watch whatever he
wants whenever he wants. Other

Coax distribution

HFC optical node

{/’JL

HFC distribution plant

| |

services such as basic telephony also
will at some time be carried by the
ATM network.

As the evolution of the ATM HFC
network proceeds, more services will
begin to be delivered to the sub-
scriber as ATM cells, thus opening
the door to the full switching and
statistical multiplexing capabilities
of ATM. This will likely occur on a
service-by-service basis, possibly
requiring unique subscriber ATM in-
terface devices (sort of an ATM set-
top converter) for each service. In
the long view, however, the ATM in-
terfaces will likely migrate into the
application device being served,
whether it be a computer, telephone
or TV set, and no outboard boxes
will be needed. Another possibility,
however, is to provide a single inte-
grated residential ATM terminal on
the side of the house. This terminal
would then provide standard inter-
face connections for each of the
home’s voice, video and data devices,
and also may provide local switching
functions that could support LAN in-
terconnectivity in the home between

telephones, computers and TV sets.

Figure 5 shows a simplified block
diagram of the previously shown
headend of Figure 4, but at the evo-
lutionary stage where all services
are now delivered directly to the
residence as ATM traffic. The archi-
tecture of the SONET ring, ATM
switch and local file server has not
changed, though these components
may have been upgraded by this
point to handle increased traffic.
The nature of the ATM traffic itself
has changed, however. Services other
than entertainment are increasingly
carried over the network, including
telephony, and more switched traffic
such as VOD is being handled. More
traffic is now originating from sub-
scribers homes, as well.

Unlike the example in Figure 4,
however, ATM converters are no longer
used in this headend. All services
are now transported digitally in the
network and delivered to the home
as ATM cells. (Return traffic for
such services as telephony and
internet access also is via ATM, but
for simplicity the details of the return
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path are not shown here.) The digi-
tal modulators accept ATM cells
directly and modulate these onto
RF carriers for distribution over the
HFC plant. For switched services
such as telephony, independent ATM
modulators will likely be required
for each HFC node and will be con-
nected to unique ports on the ATM
switch. For services that are broad-
cast in nature (basic TV service, for
example), a single ATM modulator
may be used for several or all nodes,
taking advantage of ATM’s point-to-
multipoint transport capability.
Figure 5 shows service specific
modulators, but it also is possible
(and at some point may even be de-
sirable) to provide subscriber specif-
ic modulators. In this latter case, an
ATM modulator might accept voice,
video and data traffic from the ATM
switch and put all this traffic on a
single RF channel intended for a sin-
gle subscriber or group of subscribers.
Once the digital signals have been
modulated for HFC RF transport, they
are combined and distributed on the
HFC plant just as signals are today.
A point to note here is that no changes

“At some point,
ATM cells may be
delivered via a
home LAN directly
to the TV set, radio,
computer and phone
in the home.”

are required in the distribution plant
itself to deploy ATM to the home (pro-
viding the plant already has enough
bandwidth and return transmission
capability). The primary changes re-
quired at this stage of evolution are
in the headend (ATM modulators)
and subscriber home (ATM terminal).
Of course, network management
becomes much more critical in this
system for operations, administration,
maintenance and provisioning, and
extensive software support systems
must be deployed in parallel with the
ATM transport hardware.

HEADEND
SWITCHING
SHOULDN'T
BE AN

EXTREME
SPORT /

YOU CAN

FROM YOUR
ARMCHAIR

depth

DOIT

damage

= Lays wire or pipe to 16"

« Simple, efficient all
mechanical drive

= Rugged yet compact &
highly maneuverable

= 850 Ibs. on rubber tracks
provide for minimal lawn

The residential delivery system
also is shown in Figure 5. Of course,
this residential delivery system can
take many forms and often poses
some of the most daunting challenges:
equipment powering trade-offs, in-
ternal wiring issues and interfacing
with existing consumer equipment.
In the example shown here, a single
ATM terminal interfaces with the
subscriber drop. This terminal then
demodulates the digital streams and
accepts only those ATM cells intended
for this particular home. (Once again,
the opposite function takes place for
upstream signals, but for simplicity
this is not shown here.) The terminal
converts these ATM streams into
signals that can be used directly by
the subscriber’s telephone, TV set
and computer, and then these signals
are distributed in the home via sep-
arate wiring for each. Numerous
other residential distribution archi-
tectures exist as well, and the sub-
scriber’s residence may indeed be
the hardest hurdle to overcome in
taking ATM home.

Analog signals will continue to
disappear from HFC networks as
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— AR RN " ANAGEMENT

By Kim Harrington ond Bill Koerner

Supporting the complete
cable service value chain

raditional hybrid fiber/coax (HFC) networks

are becoming capable of supporting interactive

multimedia services. This position should

enable cable companies to exploit and cap-
ture significant market share, especially early adopters.
As we all know, cable modems/Internet access is cur-
rently a fast-growing market. IDC predicts that, in the
United States alone, there will be over 81 million “Web
cruisers” by the year 2000, growing from about 25 mil-
lion in 1996.! Current users access the Internet and on-
line services via telecommunication networks. The data
rates (28.8 kbs) are acceptable, and the telephone
network is very reliable.

With the advent of cable modem services, the early
adopters will quickly appreciate the higher data rates,
up to 10 Mbs (and even higher). While the current
growth is driven by the innovators and early adopters,
they will evolve into a group of pragmatists called the
“early majority.”? The early majority will have different
requirements and expectations than the early adopters.
They will expect the same level of connectivity and
reliability as currently provided by telecom companies.
Essentially, the service level of quality rapidly becomes
an issue. Pacific Bell Internet states that its customers
want fast, reliable, easy-to-use and affordable service
backed by world-class support;® thus, cable operators

Kim Harrington is a senior technical consultant with
Hewlett-Packard’s Telecom Industry Solution Center. He
has over 10 years experience in implementing telecom
management strategies. Bill Koerner is a business
architect with Hewlett-Packard’s Telecom Industry
Solution Center. He is a registered professional engineer
in Colorado, and has over six years experience with the
broadband /cable TV industry.
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will compete with the established telecom market for
subscriber base. As a result, cable operators will be
confronted with reviewing the efficiency and capability
of their corporate theory of operation, especially where
services provided to the end user experience dynamic
evolution as demanded by their subscribers.

Meeting/exceeding customer expectations

Cable operators intending to provide multimedia ser-
vices, namely Internet access to the World Wide Web,
have to develop a strategy that delivers quality services
meeting or exceeding customer expectations. This strat-
egy also must implement ever higher levels of service
quality in phase with the expansion rate of the target
market. Following are four examples of key strategic
goals aimed at providing high levels of service quality:

1) Furnish customers the ability to access the desired
service anytime. Perhaps an access guarantee of 85% or
less than 20% connection blocking to a limited set of
service and content;

2) Provide on-demand high-speed bandwidth avail-
ability rates to specific services with a 20% attenuation
factor;

3) Construct service pricing structures that are
flexible and appealing to various end-user classes; and

4) Make the service easy and enjoyable to use.

Therefore, cable operators must conduct strategic
planning that specifically addresses the following three
chief factors:

1) Value chain analysis;

2) Business processes (and the people involved)
within and across the value chain; and

3) Information technology (IT) as related to network
management. —
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These three factors must be thoroughly considered
along with the other important aspects of strategy
development, namely defining what business you are
in, what your core competencies are, who your cus-
tomers are, where you will operate, and what your
firm’s mission is.

The value chain

Value chain analysis is diagnosing the firm’s key
strengths and weaknesses as they relate to providing
quality Internet access and services to end-users, be
they residential or small to intermediate size businesses.
This often leads to Michael Porter’s “value chain”
analysis approach. Simply put, “the value chain disag-
gregates a firm into its strategically important activi-
ties to understand the behavior of the firm’s cost and
the firm’s existing or potential sources of differentia-
tion.”® A cable operator will gain competitive advantage
by performing these strategically important activities
understanding its logistic inputs, transactions and
outputs (Figure 1 on page 54).

When looking at the value chain for Internet services,
it is apparent that numerous business practices, services

“The cable operator offering

(Harmonic Signal Source)

Internet access and services

Balance Your Return Path
7-42 MHz will have to develop a strat-

* Ouiput Level 48dB-7 Harmonics egy that incdludes a value
Nicad Battery Operated
chain encompassing multiple

* Supplied with Charger & Plug in . .
Adaptor -110 & 220V available business partnerships.

and capabilities are currently outside the cable operator’s
E EXG’”S"VG Desiyn core competency. The operator will realize that the
value chain will have to extend beyond its own limits,
resulting in the development of a strategy aimed at

. = identifying key business partners that will complement
* 0 ne yea’ ’-lm I md w arran ty its ability. Essentially, it would be extremely cost-
prohibitive for a cable operator to expand into new
businesses that are highly competitive within well-

sk sPeciaI Freq"e"cies Available established markets. The cable operator may partner

with hardware and customer premise equipment (CPE)
manufacturers, network and service providers, content
providers, and various channel distributors.

Therefore, the cable operator offering Internet ac-
cess and services will have to develop a strategy that
includes a value chain encompassing multiple business
partnerships. This extended value chain will be
6454 E. Rogers Circle Boca Raton, Florida 33487 USA focused on, ensuring that every partner of the value

L R T L eyl chain will have common and open service quality
measures and standards.
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Business processes across the value chain

Strategic development also extends to each partner
within the value chain, including their business
processes. Every partner in the chain can be viewed as
a collection of value activities that are performed to
design, produce, market, deliver and support its prod-
ucts.® The uniting factors that empower a partner’s
activities flowing from one to another are its business
processes. Business processes have controlling factors,
inputs, outputs, resource mechanisms, and the subject
and/or transaction activity.” These processes may have
to be altered or re-engineered to support the value
chain’s service quality focus. This implies the input,
output and transaction of the business processes between
and within each partner will be geared or tuned toward
delivering quality products to neighbor processes and
partner, extending to the customer’s keyboard.

Figure 2 on page 58 is a service management business
process model, developed by the Network Management
Forum. The model segregates key business functionali-
ty into four categories: 1) customer interface processes;
2) customer care processes; 3) service/provider develop-
ment and maintenance processes and; 4) network and
system management processes. Each of these four
categories are interdependent and are implemented
appropriately by each member firm within the value
chain. Logically, all the business process categories are
encompassed by the entire value chain. Realistically,
only certain business processes will be realized by each
member firm. The business processes identified by the
model are those necessary to satisfy said strategy.

Why integrated network management?

The enabling agent that unites the value chain end-
to-end, i.e., from content or service to end-user, is IT
network management, commonly known in the telecom-
munication arena as operation support systems (OSS).
Just as the product quality and performance extends
the value chain, a common open and aligned network
management set of systems and conventions must
overarch the value chain.

Collectively, cable firms partnered with external
businesses must capture the target market’s customer
base, sustain it, eliminate or minimize inroads, and
continue expansion at acceptable rates. This is accom-
plished through a strategy that differentiates across
the entire value chain. Only IT network management
conventions and systems can realize this strategy.
Network management systems and conventions have
proven their capability in the telecommunication indus-
try to integrate various business partners and their
assets into a productive, profitable cohesive business.
This capability should be leveraged in the cable indus-
try. In addition, a cohesive network management sys-
tem is necessary to facilitate the planning, organizing,
monitoring, accounting and controlling of all related
business activities and resources.?

Following is a list of network management functions
that may be common to all cable business partners:

1) Distributed in-memory databases and computing;
advanced intelligent network components, e.g., service
control points; subscriber management systems

2) Billing systems; homepage hit aggregation,

(Low Noise Two Way)
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Power Supply
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Figure 2: Service monagement business process model

Service/product development and maintenance processes

Soutce: Network Manogement Forum, *A Service Management Business Process Model, " fssue 1.0

connection details, pricing and rating

3) Customer care systems

4) SNMP and CMIP interconnection management
protocols

5) Telecommunication management network (TMN)
paradigm and Q3 interfaces

6) Mediation or proxy agents for interfacing to
legacy systems to capitalize on existing assets across
the value chain.

Upon closer examination of the service manage-
ment business process model, one will quickly realize
how well it lends itself to implementing a network
management architecture. Each process category
aligns with typical OSS functionality. For example,
the first strategic goal mentioned earlier addresses
providing either guaranteed access or blocking. Figure
3 on page 60 shows the service quality management
process (expanded from Figure 2), and how it relates
to other processes and partners in the value chain.
Note that several of the inputs come from other part-
ners/providers along with internal information. These
inputs, specifically problem data, usage trends and
problem trends are classical examples of the informa-
tion available from an integrated network manage-
ment system.

For example, to verify our customers’ access to the
service at least 85% of the time, we would want to look
at the following information through the service quality
management process:

1) Problem data: Could include data collected from
status monitoring systems (fiber node or RF outages),
broadband Internet access management systems
(traffic flow through routers, traps collected from cable
modems or traffic through fiber nodes), Internet
backbone management systems (status of link), or other
content providers (their server status, high-speed link
to their servers); trouble tickets from other partners.

2) Usage trends: This could include data collected
from broadband Internet access management systems
(usage data by fiber node, usage data by customer),
Internet backbone management systems (congestion
of link, hot web sites), or other content providers
(congestion of high speed link, usage profiles).

3) Problem trends: This could include data collected from
status monitoring systems (number of outages per fiber node
over time, variations in RF amplifier parameters over time),
broadband Internet access management systems (number
of log-ons per day, peak measures, number of failed log-on
attempts, growth in access requests by fiber node), Internet
backbone management systems (number of failed requests,
traffic data rates over time). =
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Figure 3: Service quality management process
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A phased approach

The network management architecture should
support the processes across the value chain since these
processes align with the strategic goals of the value
chain. Ideally, network management systems should be

MAXIMUM

When it comes to delivering television signals, nothing escapes
GI. Because were the worldwide leader. Not only in the design
and implementation of complete television delivery systems, but
also in making them virtually impregnable.

Concerned with access control? We pioneered it with the
VideoCipher® system. We improved it with the DigiCipher® I
system. With the DigiCipher® II system, we perfected it. This

tapoaty requests

designed to meet a desirable return on assets (ROA),
usually about 20%. ROA is the ratio of return on net
operating income generated from providing high quality
Internet services and products to end-users, to the total
network assets used to provide those services and prod-

SECURITY.

advanced compression, access control, encryption and
transmission technology lets you deliver your program signal
at less cost. Without distortion. And with the ultimate access
control. So you control who sees what.

And because our GI and Magnitude product lines support
intemational standards like MPEG-2 and DVB, we can deliver
your signal safely anywhere in the world.
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“Investment into the
infrastructure for integrated
network management should

be designed in a phased
approach.”

ucts. This is important because the more a cable opera-
tor and its partners earn per dollar of sales, and the
more sales it makes per dollar invested in its operating
assets, the higher the return per dollar invested.®

This would imply that any investment into the infra-
structure for integrated network management should be
designed in a phased approach to maximize the ROA.
For example, status monitoring systems could be rolled
out in the areas where the service will be offered first,
and only those areas with the highest expected penetra-
tion. The next step might be to integrate the data pro-
vided by the status monitoring system with data from
the broadband Internet access management system to
provide congestion and outage information. Ultimately,
the integrated solution will take data from all aspects of
the value chain to provide the required information to
support the business processes.

We'll put you in a receptive mode.
We can offer turnkey solutions as well as the service and support that goes along with it.

Everything from design and construction to total system integration. All this, along with GI's
complete spectrum of tools and training.

No wonder we're the choice of leading broadcasters, programmers and programming services
worldwide. So if you're interested in maximum security and maximum service, call GI today:

1-800-225-9446 Ext. 2397. We have the key to your success.

Strategy dictates market share, customer satisfaction,
effective operation location and costs, and revenue gen-
eration. Business processes are the implementation ac-
tivities that realize the strategy. Network management
OSS systems enable business management control and
feedback measures that support the business processes
across the value chain. All three aspects must be under-
stood and addressed during the strategy formulation
process especially in light of today’s extremely dynamic
and competitive telecommunications market segment. €T
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R ARCHITECTURES

By S. Michael Johnson

Integrating broudband design
services into AM/FM/GIS

or years, utility companies
have used AM/FM (auto-
mated mapping/facility
management) software

to track information about their
distribution networks. Historically,
AM/FM systems have been used to
maintain accurate field records
throughout the processes of field
surveying, planning, engineering,
construction and inspection. These
records provided accurate information

S. Michael Johnson, E.L, is an ap-
plications engineer with Byers Engi-
neering Co. and has specialized in
advanced communications systems.

-

4
COMMUNICATIONS, INC.

[STEG

for field technicians performing rou-
tine and emergency maintenance,
and support for numerous other
downstream systems (billing,
accounting, etc.). Polygon processing
capabilities provide AM/FM systems
with more GIS (geographic informa-
tion system) functionality, which is
critical to performing more advanced
queries against the database. The
industry must begin to utilize more
GIS capabilities to support the
automation of workflows, particu-
larly the time intensive efforts of
engineering and planning.

Since the advent of the pro-
grammable calculator in the

1970s, engineers have worked to
develop methods to simplify re-
dundant tasks, such as calculating
attenuation along coax routes.
Commercial spreadsheets made
this process more efficient and,
eventually, communications engi-
neers had specific software pack-
ages available to design coaxial
plant. Communications engineers
have successfully used these tools
for years, and companies discov-
ered these software packages
saved tens of thousands of dollars
in engineering efforts annually
over manual processes. The issue
then becomes, why should an
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engineer have to take data from
an AM/FM system for service loca-
tions, structures (poles, pedestals),
backspan, enter the information
manually to the design software,
then re-enter completed designs
back into the AM/FM system?
Why can’t we simplify this to a
one-step process?

Over the past few years, HFC
(hybrid fiber/coax) networks have
received extensive publicity, tout-
ing the economic advantages of
this architecture for delivering
broadband services. Recently,
FTTC/H (fiber-to-the-curb/home)
networks have started to receive
attention as costs for the curbside
ONUs (optical network units) and
other components of the FTTC
network have decreased. As HFC
and FTTC networks become the
preferred method for delivering
broadband services, engineers are
again looking for ways to simplify
the cumbersome design process.

A simpler process
An engineer performing a broad-
band design requires the following

information: 1) physical layout of
the area to be designed; 2) informa-
tion about the service addresses
and structures; 3) accurate
backspan information (backspan
defined as the distance between
two structures); and 4) technical
information about the RF compo-
nents of the network (coax cable at-
tenuations, device insertion losses,
launch RF levels from ONUs and
gains for amplifiers). The first
three items in this list are usually
stored in the AM/FM/GIS models. A
potential exception would be that
structures may not be accurately
stored in the model, and a field sur-
vey may be necessary to validate
accurate structure placement and
backspan measurements. However,
this has to be done anyway to use
analysis routines.

The last item is the additional
data that must be stored to perform
RF signal calculations. Information
about the RF components is obtained
from manufacturer specifications.
The manufacturer information
needs to include attenuation and
insertion loss characteristics at the
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frequencies at which the design
needs to be calculated, as well as
port level information so connectivity
may be generated from feature to
feature. (Feature is defined as coax
devices, either RF active, RF pas-
sive; or optical.) If this information
is available to the workstation,
AM/FM/GIS data may be used to
seamlessly automate the design of
coaxial and fiber networks.

With an AM/FM/GIS system,
tables are created for each of the
features that are placed in the
network. As features are placed,
connectivity is created so the model
knows how each feature is connect-
ed. Rules are established within the
software to assure design integrity.
For example, a coax may connect to
an input port on an amplifier, but
an input port of an amplifier may
not connect to an input port of a
tap. When features are placed, a
database link must be established
between the feature and the manu-
facturer data table. The link may
be established through one common
field, such as a material code, or
made up of a composite key, such
as manufacturer, plus item descrip-
tion, plus model number. Through
this link, the AM/FM/GIS software
has access to the vendor specific
data.

Since AM/FM/GIS data contains
connectivity for all features, the
software may perform a trace along
a coaxial route to determine how
each element in the network is con-
nected. As this trace is performed,
an algorithm in the workstation
retrieves the necessary design
information from the manufacturer
data tables based on the item
passed in the trace. For example, in
a network of a fiber node to coax to
a tap, the software would first
retrieve design information on the
fiber node, pick up backspan and
attenuation information for the coax,
then insertion loss information for
the tap. The software algorithm cal-
culates the launch RF signal levels
from the ONU, subtracts the span
attenuation, based on the backspan
length and the attenuation stored for
the coax cable in the manufacturer
data tables, then subtracts the
insertion losses for the tap, again
stored in the manufacturer data
tables. Similar trace algorithms
also may be performed to calculate
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carrier-to-noise ratio, composite
triple beat, composite second order
and cross modulation.

Similar algorithms may be
applied to FTTC/H designs, but
designs in FTTC/H are usually not
as critical due to the characteristic
lower attenuation of optical fiber.
Furthermore, since the architec-
ture of most FTTC/H networks is
generally passive from the HDT to
the ONU, design of these systems

O[T Serigs -..ssg
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is simplified. Since the ONU is
the most expensive component

of the FTTC network, the critical
component for cost effective deploy-
ment of FTTC systems is ONU
sharing—and your AM/FM/GIS
model can help you in the design
process! FTTC networks generally
serve up to 12 subscribers per
ONU. With assistance from the
model data, software at the work-
station level for the AM/FM/GIS
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system may be used to determine
the best density overlay to elimi-
nate redundant nodes in the ser-
vice area.

After designs are completed, the
design information from the network
is stored in the instance tables for
each of the features placed. This
allows a field technician to quickly
verify RF signal levels during

“The powerful
query capabilities
enabled by the
AM/FM/GIS soft-
ware may compare
the data between
designed and cur-
rent signal levels
to allow proactive

H .I. n
maintrenance.

installation or maintenance. Status
monitoring devices also may
contribute information to a corporate
data warehouse. The powerful
query capabilities enabled by the
AM/FM/GIS software may compare
the data between designed and cur-
rent signal levels to allow proactive
maintenance before lifeline services
are affected.

As cable companies and telephone
companies evolve to become com-
munications companies, engineers
will be forced to find more efficient
methods to design broadband com-
munications networks. AM/FM/GIS
models provide the comprehensive
information required by engineers
to perform the design process. (T
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deliver reliable, cost-effective
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experienced solution consultants
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process, from concept through
deployment, to help you meet
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RN SECURITY

By Anthony J. Wasilewski

Public key cryptography
in broadband nets: Part 1

he broadband networks
operated and deployed in
the wake of the Telecom-
munications Act of 1996
need to offer both more expanded
and more advanced services to their
subscribers to compete with alterna-
tives. Significant new revenue
streams are possible with electronic
commerce applications. However,
consumer and merchant acceptance
of these applications in broadband

Anthony J. Wasilewski is principal
engineer, digital video systems with
Scientific-Atlanta.

Established 1975

networks will be limited without
suitable technologies to secure
them. Contemporary conditional ac-
cess systems using public key tech-
niques have important advantages
over their traditional counterparts.
The advent of widespread two-
way communications in broadband
and other networks will open up
new possibilities for the support of
electronic commerce. While current
home shopping networks do provide
commercial activities in existing
systems, these services fall short of
fully enabled electronic commerce in
which subscribers can browse, select

BTSC Stereo Generators

and complete transactions from the
product and service offerings of a
large selection of vendors with
whom they have no previously es-
tablished relationship.

Such services may arise through
Internet connections via cable
modem products. Or network opera-
tors may create their own “virtual
shopping malls” in which they are
the broker for “virtual merchants”
and, like their physical shopping
mall counterparts, take a percent-
age of each merchant’s transactions
as compensation.

Electronic commerce applications
must be secure before merchants or
consumers will have enough trust
to use them. Authentication, identi-
ty and privacy concerns are magni-
fied in the cyberworld of remote
transactions and digital cash. For-
tunately, the same kind of public
key cryptography and protocols that
enable the new, multiservice provider
applications of the emerging digital
broadband networks, also can serve
well in providing the means for
establishing effective electronic
commerce transactions.

The need for advanced security
and access systems has never been
greater than at the present. In
broadband networks, many video
and data applications require ro-
bust security to gain market accep-
tance or become more profitable. In-
adequate security has been one of
the primary barriers to growth of

“Call us for all your
BTSC Stereo requirements”

electronic commerce over the Inter-
net, which demands rapid and safe
exchange of highly sensitive infor-

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX,AZ mation.
800-525-8386 800-952-5966 800-821-6800 800-883-8839 Interactive networks in which
308-779-1717 OCALA, FL INDIANAPOLIS, IN private data is exchanged, such as

303-779-1749 FAX 800-922-9200 800-761-7610 http://www.megahz.com

credit card numbers, must allow for
selective access to services based on
validated authorization. Ensuring
the confidentiality of subscriber

\ “Unique” Products For the 21st Century.'/
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information, such as service or prod-

uct orders, will be an important re-
quirement for fully enabled elec-

tronic commerce. Therefore, any net-
work operator wishing to participate

in electronic shopping, interactive
communications, digital pay-per-
view (PPV) and premium channels,
or high-speed data communications
needs a sophisticated security sys-
tem in place.

Content providers, network oper-
ators and consumers alike are con-
cerned with protecting messages,
product orders, programming, soft-
ware, databases and intellectual
property from vandalism, theft or
unauthorized access. Traditional
conditional access and secure mes-
saging systems make use of signal
security measures, such as encryp-
tion, to prevent a signal or message
from being received except by au-
thorized users. Many aspects of the
conventional approaches to condi-
tional access are inadequate for the
requirements of emerging digital
networks. Due to the nature of the
applications and services, an ex-
tremely robust public key cryptogra-

"Inadequate
security has been
one of the primary
barriers to growth
of electronic
commerce over
the Internet.”

phy system is necessary. Further,
such a public key system also can
provide the foundation for electronic
commerce in broadband by enabling
network users and service providers
to exchange secret, protected messages
without first having to exchange a
secret, such as an encryption key.
Broadband security and condi-
tional access systems have been
deployed for more than 10 years.
Why can’t these systems, in their

magazine.

VIA THE INTERNET

Subscribe to FREE Special Topic Newslewers
of interest to the worldwide Telecommunications

community from Communications Technology

Simply send an e-mail message to

current form, support electronic
commerce and the new digital appli-
cations? The following three cases
will highlight the salient issues.

Case 1

The Internet provides a global
communications network supporting
a variety of applications from e-mail
to the World Wide Web. The Internet
of today grew from much smaller re-
search projects in universities and
labs that contributed work to the
DARPA project on advanced, fault-
tolerant networks. Basically, no at-
tention was paid to security in the
Internet infrastructure itself, pre-
sumably because that could be han-
dled at the application layer, if need-
ed. Unfortunately, most of the com-
mercial applications and utilities
that arose also did not consider se-
curity issues.

Thus, the current Internet has
many weaknesses in security ser-
vices, including the following:

* Most lower-layer protocols over
which the Internet runs are “broad-
cast” type networks. Ethernet, for
example, allows any machine on the

FREE

SpPeciAL Toric NEWSLETTERS

Taplocks’, and All the Cable Pro Tools
You Could Ever Need.

FREE! Call for Your New 1997 BUDCO Catalog.

HTTP\WWW.budcocable.com

CTNEWS@REPLY.NET with the word
SUBSCRIBE in the subject area of your message.
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The frequency of these newsletters will vary

throughout the year.
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But in The Race For Cyberspace
Only Motorola Can Put You In
The Winner’s Circle.

The race for cyber-
space has reached the final lap and the stands are filled with subscribers anxiously
waiting at the finish line. They won’t notice who finishes second, so it's essential that
you chose a vehicle that is second to none, Motorola’s CyberSURFR™ cable modem.

An exciting product of Motorola’s CableComm technologies, the CyberSURFR
modem drives data downstream at remarkably high speeds. Turning
to the upstream path, it successfully outmaneuvers the inherent
noise ingress in HFC networks, accelerating information through
at 768 kilobits per second. Thus connecting personal computers to a
transmission system that delivers lightning fast multimedia communica- ' CyberSURFR™
tions to your speed-hungry subscribers. And as these new speeds enable the Cable Modem
next generation of applications and content, the protocol adapts to meet the needs. ]

But speed alone is not enough. Unique technologies that economize precious
cable spectrum, use of proven frequency agility techniques, forward error correction,
and dynamic load balancing, provide your subscribers with ample bandwidth on
demand. While standards based encryption protects their sensitive information.

Innovation, reliability, quality and attention to detail will allow the winners to puli
away from the rest of the pack. And since these characteristics are the hallmark of all
Motorola products, no one else is more capable of helping you lap the competition.

It's time to make your move from the pole position. Let Motorola fuel your race for
cyberspace. Pull over and make a pit stop with us at the Western Cable Show, Booth
#4334. See how Motorola’s CableComm technology can become your system’s new
driving force, propelling your team into the final straightaway.

See the Motorola sponsored Indy Car
and meet driver Parker Johnstone while
you're cruising the Western Show.
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same LAN to eavesdrop on the pass-
ing traffic, even that not directed to
it. This could lead to the stealing of
passwords or other data content on
the LAN. Thus, there is an inherent
lack of privacy.

¢ Addressing schemes in the
TCP/IP protocol suite include identi-
fication of both the source address
and the destination address. Indeed,
it is this “connectionless” addressing
that allows the Internet to work as
it does. Unfortunately, there is no
way to be sure that these address
fields have not been altered or
“faked.” Thus, there is no basis for
authentication of users in the Inter-
net. Perhaps, the least grievous vio-
lation this could lead to is simple
spoofing attacks in which the hack-
er gains access to some information
of modest value that the perpetrator
should not have access to. At its
worst, one could imagine criminal
individuals posing as financial
clearinghouses or transaction ac-
quirers collecting payments and fees
from unsuspecting consumers or
merchants.

* Likewise, while there are sim-
ple checksums applied to the con-
tent of IP packets, these provide the
most basic form of error detection
and are easily circumvented by a
determined hacker. Therefore, there
is no authentication of the content
of Internet messages.

Thus, broadband systems that
plan to carry Internet-based ser-
vices should carefully consider any
liabilities that may be associated
with lack of security and make in-
quiries to their vendors and service
providers regarding providing solu-
tions in this area.

Case 2

In current broadband or satellite
systems, the network topologies and
service offerings are simple and
straightforward. BB Co. Inc. oper-
ates a conventional cable system
with an unswitched, one-way net-
work topology. At a central location,
an authorization database is main-
tained for all subscribers, keyed to
each headend. Addressing is “single
wire” with no routing or networking
issues. The only services offered re-
quiring authorizations are subscrip-
tion channels and PPV.

The subscription database main-
tains records of the serial numbers

and secret keys of the set-tops of the
subscribers. The secret keys are
used to encrypt authorization mes-
sages to individual set-tops. This ap-
proach both maintains privacy and
ensures that only the conditional ac-
cess computer maintaining the se-
cret keys can address authorizations
to the set-tops. To send a secured
message to a set-top, the sender
must have a copy of its secret key.

Security weaknesses include:

1) The secret key database is vul-
nerable to “insider attacks” in which
a BB Co. employee reads keys from
the database and uses these to cre-
ate clone set-tops.

2) Current methods of recovery
from such an attack involve rekey-
ing the set-tops, which is both time-
consuming and logistically complex.
It also assumes that the piracy is
discovered.

3) When new shipments of set-
tops arrive from the manufacturer,
new secret keys must be loaded into
the conditional access computer
database. The keys are vulnerable
to being stolen in transit or during
loading. Even though precautions
can be taken to protect the keys
while in transit, these also depend
on insider participation. Again, the
recovery is complex if a breach occurs.

4) Having a secret key database
effectively prevents the geographic
distribution of the conditional access
function because such distribution
increases the opportunity for the
database to be compromised. There
also may be concerns about which
entities within BB Co.’s operation
are allowed access to the conditional
access function.

5) For reverse channel applica-
tions, providing a scheme for pri-
vate, secure messaging from the
users to the service providers is dif-
ficult using only secret key methods.
Distributing the service providers’
secret keys to user terminals opens
up the system to fraud and imper-
sonation attacks.

6) In emerging networks, the
topologies are inherently distributed,
including full networking and rout-
ing in the addressing. The services
include not only the traditional one-
way subscriptions and PPV, but also
near video on demand, video on de-
mand, home shopping/banking and
the like. Many of these services re-
quire significant reverse bandwidth
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and may involve transactions be-
tween users and service providers
with which (unlike BB Co.) they
have no previous relationship.

must authorize official company doc-
uments from his home. Doe’s em-
ployer is considering use of cable
modems.

As in the BB Co. scenario, Doe’s
employer must maintain a data-
base of secret encryption keys to
allow authorized users to access its
systems. Without stringent key
management measures, the data-
base is vulnerable to piracy. Doe’s
employer must have a secure way

Case 3

John Doe is a managing consul-
tant who often works at home. He
requires high-speed data access to
the Internet and to sensitive infor-
mation in computer systems at his
employer’s offices. Furthermore, he
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to distribute the secret keys and to
encrypt information as it crosses
the network. Neither Doe nor the
employer can be fully confident
that the content of exchanged mes-
sages are authentic. The employer
has no way to be sure who is ac-
cessing sensitive files.

The security weaknesses, logistic
complications and lack of needed
encryption functions that tradition-
al conditional access systems pre-
sent are barriers to the deployment
of electronic commerce in broad-
band networks. However, a combi-
nation of the traditional secret key
methods of legacy systems with
public key cryptography can result
in a system that supports both the
traditional subscription/PPV func-
tions of the broadband system and
the electronic commerce applica-
tions of the Internet.

Method comparison

What'’s different about public key
methods that make them appropri-
ate for e-commerce and the broad-
band systems of the next 10 years?
This section will explore the issues.

Privacy protection by convention-
al means is relatively easy in small
networks, requiring the exchange of
secret encryption keys with each
party. The sender uses a secret key
to encrypt the message and the re-
ceiver must know the same key to
decrypt the message.

As a network grows in size,
using symmetric or secret encryp-
tion techniques, such as data en-
cryption standard (DES), for ad-
dressed messaging makes security
vulnerable and creates complicated
logistics. (Note: DES can still be ap-
propriate for protection of high-
speed content, such as video en-
cryption.) In practical implementa-
tions, secure communications using
secret key methods can only occur
when there is a prior relationship
between the parties (for example,
an employer and employee).

The secret key database used for
messaging must be carefully guard-
ed, because the discovery of even
one of the secret messaging keys
can lead to widespread system
fraud through clone-type attacks.
Furthermore, discovery of a sub-
scriber’s secret key (through data-
base access or during shipment to
the database site) could be used for
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components, contact us for our information
package at 888-4-IPITEK or
E-mail us at ipitek@tacan.com.

My

INTEGRATED PHOTONIC TECHNOLOGY

2330 Faraday Avenue, Carlsbad, CA 92008 ¢ Tel: (619) 438-8362 ® Fax: (619) 438-2412 ¢ E-mail: ipitek@tacan.com
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service request message forgery. quires “digital signatures”—in priate patents, Cylink Inc. is the

To counter the disadvantages of essence, an electronic passport that licenser.
secret key databases, many organi- only one entity can produce, but all
zations are using the “public key” others can verify with the sender’s Digiiul certificates
approach popularized by RSA Data public key. Digital signatures pro- A digital certificate is a nonfor-
Security Inc. Public keys present a vide an unambiguous confirmation gettable, tamper-proof way of certi-
method of exchanging authenticated of the identity of the sender of a fying the validity (and therefore
secret messages without previously message. With digital signatures, protecting the integrity) of pub-
exchanging secrets. Instead of using  messages from unauthorized lished public keys. A digital certifi-
the same key to encrypt and decrypt sources can be rejected and autho- cate serves to bind a public key
the data, the RSA algorithm uses a rized messages cannot be repudiat- with a user’s name, an expiration
mathematically matched pair of ed by the sender. date and other related data. Digital
keys for encryption and decryption. For encryption of digital services  certificates are issued, verified and
What one encrypts, only the other such as compressed video, tradi- revoked by a certifying authority,
can decrypt. The public key of all tional secret key algorithms (such which can be any trusted party for
network users may be openly pub- as DES) are still the superior central administration.
lished. Knowledge of the public key choice because of their higher A certificate authority is a trust-
does not allow discovery of its pri- speed of operation. Public/private ed entity that issues, verifies and
vate key partner. key and secret key cryptography revokes digital certificates within a

are complementary and can be in- system. The certificate authority

Other advantages tegrated into the same conditional provides this service by applying its

Public key cryptography also of- access system. digital signature to each certificate
fers the best method of providing In the United States, essential- and then by making its own public
authentication and digital signa- ly all forms of public key cryptog- key available for use in verifying
ture, features necessary for secure raphy are protected via U.S. the certificates of the users of a sys-
multiservice provider and reverse patents. To deploy systems using tem. Because there are relatively
path communications. Enabling a public key methods, licenses must few certifying authorities, their pub-
set-top terminal to accept messages  be obtained. In the case of the lic keys may be made widely avail-
from several legitimate service RSA algorithm, RSA Data Securi- able by common publishing means,
providers, but not from others, re- ty Inc. is the licenser. For appro- such as the Wall Street Journal. CT
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ADVERTISEMENT

REPLACEMENT FERRO fits most

manufacturers cabinets

The Performance Model FR2000 60V/16A
Ferroresonant power supply is designed to
replace or retrofit discontinued and obsolete
power supplies. It fits most existing cabinet
configurations and connects using existing
wiring. Price is $299, call 800/279-6330.
Reader Service Number 115

SURGE-GARD protects against
nuisance fuse blowing and resets in
60 seconds

Self-resetting circuit breaker fits fuse clips in
Jerrold SSP power inserters. The
Performance Surge-Gard replaces fuses in
locations where they frequently blow for no
apparent reason causing unnecessary truck
rolls. Merely remove the undependable fuse
and snap-in the Surge-Gard. Specify Model
SG15A for 15 ampere protection. Cost only
$17 (100 & up). Call toll free

800/279-6330.

Reader Service Number 116

VOLTEX CATV-27 Standby battery
costs only $64.95

Best high temperature battery available!
Normally outlasts valve regulated gelled elec-
trolyte batteries two to one in CATV applica-
tions and provides as much as 15% longer run
time. By far the best hattery value on the mar-
ket today. Call Performance today for details
800/279-6330.

Reader Service Number 117

BATTERY TESTER checks 12 volt

standby batteries automatically

The Performance Madel BT 1200 universal
battery tester checks gelled electrolyte and
lead acid batteries in 10 secends. Since batter-
ies deteriorate gradually, regular testing with
this unique device enables you to log changes
in voltage levels as shey occur. Having this his-
tory lets you know when to do preventive
maintenance before a critical battery fails.
Price is $250. Order today, call toll free
800/279-6330

Reader Service Number 118

toll free 800-279-6330

Spedfy Model SBIOOO priced at 3499 00. call today.

Replacement
Supplies

PERFORMANCE
PowWER TECHNOLOGIES

PO. Box 947, Roswell,
AN EDWIN-ROSS COMMUNICATIONS COMPANY

GA 30077 770-475-3192
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o single optical cable design

is universally superior in

all applications. Optical

cables are designed to
protect fibers from damage due to
the rigors of installation and the
demands of the environment in
which it is placed.

The consequences of optimizing a
cable design for outdoor use can
prove counterproductive in meeting
the requirements for indoor applica-
tions, and vice versa. Far example,
the most rugged cable jacket materi-
als, ideal for outdoor use, will not
pass flame resistance tests required
for indoor placement.

In general, optical fiber cables in-
stalled outdoors are exposed to more
severe mechanical and environmen-
tal conditions than in the protected,
climate-controlled indoor environ-
ment. Outdoor installations, usually
lashed aerially, pulled through duct
or buried directly in the ground, are
subjected to combinations of ultravi-
olet (UV) radiation, standing water,

Dean Yamasaki is an applications
engineer at Siecor Corp.

Braving

cable-gnawing rodents, temperature
extremes and other hazards. As a
result, it is important to install
optical fiber cable that is designed
and optimized for outside plant
applications. Let’s review each of
these significant design considerations
for outdoor cables.

Extreme temperatures

The primary materials in an
optical fiber cable are silica glass
and plastic polymers. The rate and
magnitude of material expansion
and contraction with temperature
changes are different for the glass
and plastic because each possesses
different shrinkage characteristics.
That is why it is important to use a
cable design such as the loose tube
cable (Figure 1) that establishes a
strain-free environment for the fiber
to mitigate the influences of external
effects. Loose tube cable manufac-
turing processes ensure that the
fiber-to-buffer tube length ratio is
controlled so no fiber is compressed
against the tube wall when the tube
expands or contracts with temperature
change. This strain-free environment

2
ﬂ?\ great ovtdoors

compensates for movement in the
cable structure without inducing
mechanical forces on the fiber. This
characteristic enhances the operat-
ing temperature range of the loose
tube design.

The tight-buffered cable design
(Figure 2), on the other hand, does
not decouple the optical fibers from
the effects of expansion and contrac-
tion of the cable’s other components.
The thermoplastic buffer, usually
900 pm in diameter, is directly
coupled to the fiber. (Hence its
name—tight buffer.) As a result,
these cables will not isolate fibers
from external forces. Therefore,
temperature-related expansion
and contraction effects applied to
any cable component are directly
translated to the optical fiber.

The tight-buffered cable is well-
suited for indoor applications where
requirements for fire retardancy and
easy direct termination are required.
However, these same design charac-
teristics that make it ideal indoors,
limit its performance outdoors.
More sensitive to temperature
extremes and mechanical distur-
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bances than loose tube cables, tight-
buffered cables experience increase
in attenuation due to changes in
temperature that may not be accept-
able in meeting specifications of the
cable system.

Ice crush effects

Ice crush hazards affect optical
cables in environments where
standing water and freezing temper-
atures coexist. In a confined space,
significant tensile and compressive
forces can be generated from the
expansion of water as it begins to
solidify in freezing conditions. This
effect can occur in water-filled,
outdoor conduits or within the
cable core itself.

Both loose tube and tight-
buffered cables are designed to
withstand compressive forces ap-
plied from outside the cable jacket,
but forces directly applied inside the
cable core can degrade performance.
Ice crystals can form if water migrates
inside the cable’s outer jacket to the
core. This ice causes stress and
strain very close to the optical
fibers, which may increase attenua-
tion to unacceptable levels, or even
result in fiber breakage. Therefore,
it is essential to prevent water from
intruding to the cable core.

A loose tube cable provides maxi-
mum protection against water pene-
tration and migration using a core
waterblocking agent and buffer tube
filling compound. To block water
from reaching the core, the cable is
surrounded by a water-insoluble gel
and/or water-swellable material to
stop the entry and migration of
water should the cable’s outer jacket
be breached. These protective mate-
rials maintain the mechanical in-
tegrity of the cable by preventing ice
crush, fungus growth or corrosion of
metallic cable members if present.

A filling compound is placed in
the buffer tubes with the fibers
during the cable manufacturing
process. (See Figure 3 on page 84.) An
additional water barrier, this com-
pound also provides a mechanical
cushion for the fiber to allow it to
float within the buffer tube in virtu-
ally a stress-free state.

Unlike loose tube cables, standard
tight-buffered cables do not have
filling compounds or waterblocking
protection because these materials
do not meet fire-retardancy require-

Figure 1: Typical loose tube cable design

PE outer sheath
Dielectric

Z stiangth member
Ripcord
Waterblocking
materiol

Buffer tube

Opficol fibers

(12 fibers per tube)
Dielectric

centrol mernber

Figure 2: Typical tight buffered cable design

ments of the inside building envi-
ronment. This makes tight-buffered
cables susceptible to water penetra-
tion and migration damage when
used outdoors. Bottom line, no
plastic material is completely imper-
vious to water, so a tight-buffer ma-
terial alone cannot permanently
isolate fibers from the influence of
water. So, if water penetrates the
cable jacket and subsequently freezes,
individual fibers are subjected to
microbending, increased attenuation
or damage.

In addition, moisture can perme-
ate the plastic tight-buffer coating.
Once exposed to freezing tempera-
tures, water molecules can crystal-
lize on the fiber’s surface and create
a potential for increased attenuation
or damage due to microbending.

Mechanical protection

As noted earlier, the loose tube
cable design establishes a strain-
free environment for optical fiber by

PVC outer sheath

Ripcord

Dielectric
stiength member

900 pm fight
buffered fiber

Dielectric
central member

reducing the influences of external
effects, including a variety of
mechanical forces. Installation
practices and outdoor installed
system conditions can subject cable
to tensile, flexing, twisting, crush,
impact and bending forces. By
isolating fibers from these external
forces, the loose tube cable ensures
maximum cable life in an outdoor
environment.

In addition, the cable should
incorporate long-term, reliable
optical and mechanical performance
features to assure system performance
and dependability. The outer cable
Jjacket must be rugged enough to
withstand initial installation forces
as well as years of outdoor punish-
ment. Rugged jacket material, such
as medium density polyethylene
(MDPE) used in loose tube cables,
allow for a lower coefficient of fric-
tion and higher abrasion resistance
for simplified installation.

Tight-buffered cables usually
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Figure 3: Typical buffer fube construction

12-4iber
mini bundle
cable tube
(This is one
isoloted tube

from Figure 1
(rosssection.)

employ polyvinylchloride (PVC)
jackets that provide flame retardancy
required for indoor applications.
However, PVC materials are not as
durable as MDPE in the outdoor
environment.

UV protection

If an optical fiber cable is installed
aerially, it must be able to withstand
direct exposure to ultraviolet (UV)
light. Light, heat and moisture com-

Loose

buffer tube
Filling
compound

250 ym cooted
opfical fibers
(upto 12)

bine to cause optical, mechanical
and chemical changes in materials.
The first line of protection in this
environment is the cable jacket.
Carbon black compounded into the
MDPE to provide maximum ultravi-
olet protection is the best defense
against UV degradation.

The PVC material used for the
outer jacket of standard tight-
buffered cables does not have
carbon black compounded into the

ANOTHER RIFOCS SOLUTION
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Optic Test Instrument solutions.

RIFOCS Corporation
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Also call for more information on our complete
line of Handheld, Benchtop and Modular Fiber
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I'f\% Camarillo, California 93012
" %% | 805/389-9800 FAX 805/389-9808

RIFOCS is Represented in Over 50 Countries Worldwide. Call for Your Local Contact
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material. As a result, standard tight
buffered cables should not be used
in applications involving exposure
to direct sunlight. However, carbon
black can be compounded into PVC
jacket material to create a UV-
resistant jacket.

Industry specifications

The telecommunications industry
and related organizations have
developed standards to ensure
cables used outdoors can withstand
environmental hazards. The
Electronic Industries Association/
Telecommunications Industry Asso-
ciation has established procedures
to test mechanical, environmental
and optical characteristics needed
for cable survival outdoors. In addi-
tion, outdoor cable requirements
are defined by the U.S. Department
of Agriculture Rural Utilities
Service, 7 CFR 1755.900 (PE-90),
which requires dedicated water-
blocking protection; and by the
Insulated Cable Engineers Associa-
tion’s Standard for Fiber Optic
Outside Plant Communications
Cable Publication S-87-640.

“The loose tube
design has more
than 20 years
of successful
use in harsh
outside plant
applications.”

It’s imperative to select an opti-

| cal fiber cable that is most suited

for its application. For outdoor
applications, cables are required
that can withstand temperature
extremes, ice crush, a variety of
mechanical forces and UV exposure
with minimal performance degrada-
tion. The loose tube design has
more than 20 years of successful
use in harsh outside plant applica-
tions because of its reliable optical
and mechanical performance. €T
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In the developmental stages of the Centaur and Argus MPEG-2 encoders,
it became evident we were onto something much more significant than was ever
imagined. Not just another peg in the hole of MPEG technology...but a whole new

way of looking at it. We're not pretending to be anything more than we are:

A company whose sights have always been set on taking MPEG out there as far
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AEENS T ROUBLESHOOTING

By John Chamberlain

Locating cable ground faults:
A preventive maintenance plan

iber-optic cable preven-
tive maintenance can
be effectively accom-
plished by monitoring
the integrity of the cable armor
and splice enclosures. Once an
armor ground fault is detected
there are a number of techniques
available to locate the fault to
repair the cable before the fault
deteriorates, causing a service
outage to occur.

Historically, telecommunications
cable sheath monitoring has been
deployed to maintain the outside
plant and prevent costly outages.
The first extensively deployed
sheath monitoring systems were
pressurization monitoring systems
deployed in twisted pair networks.
A pressurized outside plant con-
sists of air core cable, pressuriza-
tion equipment and extensive pres-
sure monitoring. Splice enclosure
and cable integrity is assured by
monitoring the air pressure at des-
ignated points in the system. A sys-
tem alarm sounds when a loss of
sheath or splice integrity results in
an air pressure change outside of
preset parameters. The sheath or
splice enclosure failure is located
by correlating readings from specif-
ically located pressure transducers
in the field.

This indirect measurement of
plant integrity requires a dedicated
maintenance management organiza-
tion to design and maintain the pres-
surization and alarming functions.
However, the presence of an outside
plant maintenance system pays for
itself by eliminating outages, recov-
ering loss revenue and maybe, most
importantly, increasing the long-term
reliability of the system.

New, more economic and automated

John Chamberlain is general man-
ager at Norscan.

86 DECEMBER

electronic sheath and splice enclo-
sure monitoring systems are cur-
rently being deployed on filled cop-
per and fiber-optic cable outside
plant. Monitoring fiber cable plant
is especially of interest due to the
density of telecommunications cir-
cuits and vulnerability of the cable.

“The presence of
an ovtside plant
maintenance
system pays for
itself.”

Electronic cable monitoring is ac-
complished by monitoring the
metallic armor of the cable for
ground faults. When the integrity of
the plastic jacket is compromised,
the metallic armor is exposed and
some level of ground fault occurs. A
loss of jacket integrity in a cable can
result in a ground fault from a dead
short to 1 mega-ohm. (See Figure 1.)

Once a sheath monitoring sys-
tems detects a ground fault on the
cable armor, it must be located for
repair. If not repaired, the damaged
cable often degrades and can affect
the fiber and, therefore, telecommu-
nications traffic. Automated sheath
monitoring systems are available
that detect sheath faults, forward
the alarms to designated locations,
track the cable condition over time
and give an indication of the gener-
al location of the fault.

To facilitate locating, it is very
important to have access to the
armor of the cable periodically
along the cable route. If easy access
is not available, location of sheath
faults becomes very difficult. Either
the splice enclosures must be
opened to get access to the armor or
very long sections of cable must be
physically “walked out” with an A-
frame fault locator.

The access point to the cable
armor should be well protected, eas-
ily accessible and provide for light-
ning and grounding protection. A
typical configuration is shown in
Figure 2. These sheath access clo-
sures allow isolation of a particular
section of cable armor, and can be
used for ground fault location or the

Figure 1: Ground fault caused by jacket domage

Termination
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"To facilitate
locating, it is

Figure 2: Sheath access unit
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application of direct local tones for
cable tone location.

Once the sheath fault is located
within a 60-mile length of cable,
more accurate methods of sheath
fault location can be employed. The
best first step in determining the
fault location is to use commercially
available equipment such as the
long range fault locators. These
units are connected to the system at
either end of the faulted cable and
are capable of localizing a ground
fault to within a few hundred feet.
(See Figure 3 on page 88.) |

\

Fiber-optic

After localizing a fault on a long
section of cable (e.g., 60 miles), the
closest splice located sheath access
points on either side of the fault are
identified. The long-range locators
are then operated at these points,
and locate the fault within as close
as a few dozen meters. Broadband Broadband-Lan Cable Television Broadband-CATV Basics of
After long-range fault locators Communications Laboratory Technology Laboratory Telephony
have located the fault within a few Technology February 1113 January 21-23 February 46 January 1617
hundred feet, an A-frame fault loca- January 13-15 State College, PA  Atlanta, GA State College, PA  Orlando, FL
tor is used. A tone is applied at the Orlando, FL Students build ~ February2426  March 11-13 State  February 27-28
closest sheath access point to the March 1820 and. perform Pittsburgh, PA College, PA Pittsburgh, PA
fault. Be sure to connect the tone Lansing, M ;es"ttlr;{gF T_"An'gh' March 46 Students build an  March 45
transmitter only to the sheath that Introductory level npetwork. For Richmond, VA HFC network and ~ Salt Lake City, UT
has been identified as being faulted. courseon those who Theory of perfo;mt FCtC Seminar covers
All other sheaths should be discon- :;‘(’jaa?:znd RF design, build operation, system E(;??hosee?/v::)g history, terminol-
nected from the tone transmitter. A- networks or maintain ' desilgnf powering, design, build or ogy a‘nd general
frame fault location systems operate Intended for ~ 0roadband LAN's. :Srlf\ljrtrf:ﬁ ca end maintain CATV :)f:leerlve'fev;h(gne
much better if the faulted sheath telephony testing of optics, ~ SYStems industry
section is isolated from all other and data amplifiers and Designed
sections. communications headend specifically for
Once the tone is applied to the personnel Ei#{fg:\e?;ée?r CATV personnel
isolated section, the A-frame is used designersg and
to pinpoint the ground fault. The A- technicians,
frame is used by walking the path of

the cable and periodically placing its |

ground pins into the earth along the
length of the cable. This locator mea-
sures the direction of the ground

ELECTRONICS INC

The Network Company

For more information call 800-233-2267 ext. 4422

60 Decibal Road, State College, PA 16801
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Figure 3: Locafing o sheath foult with longrrange fault locators
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| current flow from the fault to the

transmitter, and when the operator
physically steps over the fault, the
current flow into ground at that lo-
cation changes direction. (See Fig-

| ure 4.) An indicator on the A-frame

alerts the operator as to change in
direction of the current flow. The lo-
cation of the fault is now known
and the appropriate actions are
taken for sheath repair.

Aerial and subduct applications
The previous fault location dis-
cussion refers to direct buried
cable plant. The same long-range
fault location techniques described
before can be used and are accu-
rate for aerial plant and cable de-

Modulated signal

—>

Mrame teceives

CFINR,

\ ~Sheath_.

- foult

l
/

~

ployed in subduct. A-frames can-
not be used in an aerial applica-
tion and must be used very care-
fully in duct applications. In a
duct application, the long-range
fault location techniques are accu-
rate, but an A-frame will locate
the sheath fault where the duct
exposes the sheath to ground. This
point may or may not be at the ac-
tual sheath fauit.

Although locating sheath faults
takes education and experience, ex-
cellent tools exist to accurately ac-
complish this. Sheath fault location
and repair are essential in any out-
side plant maintenance system and
are effective deterrents to expensive
fiber cable outages. (T
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I sccuRiTy

By Jack Watson

Internet security issues
and microswitch technology

hen security on the Inter-
net is described, it is al-
most as difficult to de-
scribe as “the Net” itself.
With some caution, reasonable and
constructive evaluations and observa-
tions can be made. If the evaluation
is constrained to paradigms of archi-
tecture, requirements, complexity (or
simplicity), and the present time, the
relative relationships and tradeoffs
can be evaluated and understood.
Fortunately “one-size” doesn’t fit all,
nor is it required or desirable.

The Net is an amorphous entity.

Jack Watson is an electronics engi-
neer at Watson Systems. He can be
reached at JWatson901@aol.com.

At the user level, it consists of the
huge (e.g., the Federal Reserve),
down to the small (an individual
subscriber), with all levels in be-
tween. An obvious connectivity solu-
tion for large organizations or enti-
ties is fiber-to-fiber. The require-
ments at this level are for both high
data rate and capacity. It has to be
recognized that data rate and capac-
ity are not synonymous terms. The
data requirements go from this high
point to the lowest entity—the indi-
vidual entity at home with a PC or
PC-like device.

Forms of security
The security issue falls into two
categories; the “intranet” and the

]
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cited to see such an exemplary W
d as a technological leader in the
imunications industry. Pam is a true
el for women involved in this field. And we
wish her continued success.

Superior is proud to be an industry leader who
supports women and their role in the cable
telecommunications industry.

SUPERIOR ELECTRONICS GROUP,

INC.

6432 Parkiand Drive o« Sarasota,

Florida
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“internets.” The intranet security
refers to access to the internal secu-
rity of the controlled networks, such
as local area networks (LANs) and
wide area networks (WANs). The in-
tranet security of these entities is
being extensively addressed by vari-
ous activities, but primarily at the
software level with various levels of
protection of the data inside the in-
ternal network. This activity is
generically referred to as the fire-
wall. The second aspect of security
of the data—access to the data—can
be protected for the large entities by
the dedicated connectivity. As the
entities that are being provided ser-
vice on the Net are examined, it can
be seen that the delivery of data
moves from dedicated connectivity
to switched delivery. (See Figure 1
on page 92.)

With dedicated point-to-point
connectivity there is no vulnerabili-
ty externally through the connectiv-
ity function. The only vulnerability
resides internal of the connectivity
point. The dedicated delivery re-
tains the security integrity of the
data. With the local loop, the
switched delivery system has the
potential to lose the security integri-
ty of the system. This is not just the
data, but access to the Net.

The telcos with their local loop
switched systems, can retain their
security integrity to the user. The
existing physical plant supports
this level of security. However, and
it is a big however, if the total sys-
tem requirements are examined,
security is one of a number of other
requirements. These requirements
are: data rate (amelioration of la-
tency), capacity, security, symmetry
and a subfunction of noise control.

In the local loop, data rate and/or
symmetry have been severely and
inherently limited. In order to over-
come primarily the data rate limita-
tions, various forms of ingenious
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Dr. Don Says...

ComSonics is announcing two new Technician’s Tools
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there’s the new the just

WindowLite | introduced
DIGITAL!” ] TDR Tech!”

\
| \\\’6
2‘00 0,
R ges\e‘“
|} =

WindowLite Digital
“The new Signal Level
Meter that...”

TDR Tech
“The new Cable Fault

Locator that...” TECHJ

*  Measures digital! *  Hand-held, lightweight-a cable tech’s dream.
*  And C/N & HUM on active carriers without intrusion. ~ ®  Quickest, easiest way to find cable faults.
*  DPlusalarger higher contrast state-of -the-art display * It's even completely waterproof and shockproof.
that you can read in any lighting conditions. *  Tuckitanywhere. Take it anywhere.
P.0.Box 1106 * Harrisonburg, VA 22801 USA
c An Employee Owned Corponation (540) 434'5965, In USA: (800) 336-9681 Fax: (540) 432'9794
® or visit our web site at http://www.cfw.com/~comsonic
OMSonNICs; INC. e
In Canada: White Radio Limited
We set the standards. 940 Gateway Drive ¢ Burlington, Ontario L7L 5K7

1-800-263-0733

Reader Service Number 38



Figure 1: Present connectivity configurations
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and sophisticated modulation tech-
niques (e.g., ADSL, xDSL, etc.) have
been proposed and are in limited
beta tests. The claims for these tech-
niques vary considerably, and
whether they offer merely a transi-
tional opportunity for the telcos or
are more viable, the market forces
will determine.

The cable modem

An alternative delivery system to
the local loop is what is ubiquitously
called the cable modem. The cable
system has significant bandwidth
and therefore inherently has no
problem with data rate and capaci-
ty. The cable developed within the
paradigm of a broadcast medium,

primarily because it was broadcast-
ing the analog TV entertainment
channels. With a broadcast connec-
tivity, the potential for the intercept,
evaluation, corruption and modifica-
tion of the data can lead to the cor-
ruption of the actions controlled by
the data (i.e., the data can be
“cooked” as well as read). Attempts
to narrowcast even the TV channels
such as pay-per-view (PPV), etc.,
through the so-called set-top box,
have been less than satisfactory.
This control of the PPV functionali-
ty suffers from the same type of
problems that the cable modem sys-
tem suffers from security (or lack
thereof), and noise ingress from the
subscriber drop onto the network.

How can the cable system solve
the deficiency of security and the as-
sociated problem of noise on the
cable? First, examine the elements
where the potential difficulties occur
and examine what a different para-
digm or technique will do to amelio-
rate or eliminate the problem with-
out adversely affecting the positive
functions of the system.

The system security integrity is

INTRODUCING REAL TIME CONTROL

Control your splice
during fusion,

instead of just checking it

92

_ afterwards

The best possible splice,
at the first attempt

With the NEW FSU 925 RTC, Ericsson has
added a new and revolutionary dimension to
fiber splicing.

Like the FSU 905, the new FSU 925 features
Ericsson’s unique splice loss estimation method
based on the mode coupling (microbending)
theory and warm image processing, but takes
splicing one step further by incorporating a
unique Real Time Control (RTC) process with
auto selection of current. With this unique RTC
method for splicing eccentric fibers, you can
obtain consistently good splicing results in varying
conditions and with different types of fiber.

For more information please contact:
Ericsson Cables AB
Stockholim, Sweden
Ambherst International, Inc
Sarasota. Florida

Phone (941) 925-9292
Fax (941) 925-9291

ERICSSON 2
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compromised at the subscriber drop
element. If the data to/from the sub-
scriber could be delivered in a con-
trolled narrowcast manner, the de-
sired attributes of data including se-
curity integrity and noise suppres-
sion could be achieved. However, on
the trunk cable, the broadcast char-
acteristics must be retained for all
of its inherent advantages. This
leads to the obvious solution that a
switch must exist at the demarca-

tion point of the broadcast location
and the narrowcast location. (See
Figure 2 on page 96.)

What is required is a “mi-
croswitch.” What are the require-
ments and attributes of such a mi-

croswitch? They include the following:

* Outside the physical control/ac-
cess of the user, but in the close
proximity to the user; either on the
pole, strand, or in the distribution
box for trenched systems, or in a se-

SCTE MEMBERSHIP APPLICATION

Membership Type: (1 Individual @ $40

Type of Card: O MasterCard [ Visa
Exp. Date:
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35.0 Not involved

cured equipment or distribution box
for multiple users.

* Operationally transparent to
the user.

* Prevents unauthorized access
to, or observation of unauthorized
information on the network. This
firewall is at the user interface.

¢ Transparent to other users on
the network.

* Transparent to data content
to/from the user and source (i.e.,
there is no translation of data con-
tent—encryption, etc.)

¢ Prevents ingress of noise from
the user onto the network.

* Allows standardization of
modem frequencies from modem
manufacturers or variable modem
frequencies while not requiring spe-
cific frequency allocation per user
and user frequency network alloca-
tion.

* Provides cost minimization/effi-
ciencies for modem manufacturers.

* Dynamically adjusts the alloca-
tion of the user’s frequency onto the
network bandwidth.

¢ Dynamically optimizes network
bandwidth for traffic utilization by
user characteristics.

* Optimizes spectrum manage-
ment and time management of the
bandwidth.

* Provides the capability that
there is no frequency adjustment
required between the user and the
cable provider (plug-and-play).

* Independent of coax or fiber.

* Has functionally moved major
portions of the central office (CO)/
PBX to the “pole.” This has been
possible because of the reduction in
size and cost of electronics.

¢ Has changed the management
of control from the user’s stand-
point, from centralized control (the
CO) to distributed control. This is
possible not because of the modem,
but because the microswitch has re-
distributed the control to the user
interface.

* Has done for the user of data
(decentralization of control of data)
what the Internet did for data (de-
centralization of the database).

* Moves the control/management
of information requests and deliv-
ery of information as close to the
user as possible, while still retain-
ing functional and physical security
of the information.

¢ Distributes the data management
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REPLACEMENT EQUALIZERS

QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA,
MAGNAVOX,TEXSCAN ‘T SERIES’, PATHMAKER AND RCA
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Flatness = + .15 dB
Values 0. 3-30 in 1.5 dB increments
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(330 and 450 MHz)
Return Loss = 16 dB All Values
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QEP-ADP - $7.00  Plus QLX - $6.75
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Figure 2: (able modem connectivity

Proposed
coble Net
connecfivity

Potential
coble Net
connectivity

(traffic management) in smaller
units closer to the user (smaller
data bandwidth required at control
nodes).

¢ Electrically isolates the user from
the network, but not functionally.

The microswitch has taken the
desirable attributes of the local loop
switch and distributed them farther

Quality

switch
L jooanoas

Cable
switch

User

User

\

O ‘
' Potentiol
' hacker User

Access to Net
through connectivity

Security infegrity lost because of
connectivity access to the Net.

Migoswitch

into the network, at the subscriber
interface to the network, to achieve
the required functionality. This re-

tains simplicity of the delivery, sys-
tem economy, and the required In-

ternet security.

Conclusion
The Net has many and varied se-
curity issues. This article has ad-

THE NEW TURBOTEST 500

User

- ¢<—>__J<—> —
1 i

Integrity retained

dressed one of the more vulnerable
areas—the cable modem to sub-
scriber connectivity link, and fo-
cused on the nature of that problem
area. The significance of this issue
will become more apparent as the
field trials of the cable modems
progress and as more individual
subscribers access the Net and re-
quest higher data rates. CT

While you're talking,
It's testing at the speed of light.

The new TURBOTEST 500 provides lightning fast. sin
optical return loss testing. Store up to 102+ dual wave
t0 a PC or printer. Get the talk-set option, and you can communicate with your partner over an
unused fiber to speed the testing process. The TURBOTEST 500 even functions as an optical

power meter and stabilized laser source.

* 1310 and 1550 nm link loss and return loss measurement

predll ¢ 65dB ORL measurement

In th
I"l’: Call for a brochure detailing the TURBOTEST 500. 1'800'321'5298

P.O. Box 398 © Laconia, NH 03247 = PHONE 603-528-7780 ¢ FAX 63-528-2025
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ength measurements for future downloading

* Download test results to PC or printer
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The final word in TDR
waveform storage.

Most TDR waveform memory
functions store only the section of
cable that is on-screen at the
moment; a snapshot of the current
display. Model 1205C with SUPER-
STORE is different. Cable waveforms

are stored at full horizontal and vertical
resolution (over 65 times more _
information than competitive TDRs). \

What this boils down to is storing the section
of cable that is shown on screen, plus the
cable that may be off screen, just in case
you want to look at it later.

Once the cable is stored, you can still
manipulate the waveform, just like it was
live. Zoom in, zoom out, increase or

decrease the vertical gain, scan the
cable to see a different fault, move the
independent cursors along the
waveform, or change the VOP
setting.
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The following is adapted from the
“1996 National Cable Television
Association Technical Papers.”

he advent of differing com-
pression schemes and bit
rate combinations for video
and audio information has
caused confusion in the industry. (Over
100 combinations have been reviewed
to date.) Optimization or best-fit for
viewer preference and expectation of
picture quality is expected to vary with
program content and demographics.
Answers that will help guide industry
standards are needed as are recom-
mendations regarding variability with
program content and source format.

Because standard definition, com-
pressed digital picture artifacts
have not been examined in any for-
mal subjective manner, their effect
on perceived picture quality to vari-
ous viewer populations is not
known. This article describes an ini-
tial small pilot study aimed at get-
ting these answers, using industry
experts as observers.

Method

The uniqueness of this study is in
the new and very subtle nature of
the manner in which compression

Bronwen Lindsay Jones is an inde-
pendent contractor, Richard Prodan,
Ph.D., is senior vice president and
chief technical officer, engineering,
and David Eng is director, laborato-
ry testing, engincering, for Cable
Television Laboratories.

ARARE QUALTTY

By Bronwen Lindsay Jones, Richard Prodan and David Eng

Compressed picture performance

artifacts manifest themselves in pic-
tures. Objects in motion can exhibit
blockiness, edge business, and a
shimmery, twinkling “mosquito”
noise that is visible in high contrast
areas around sharp transitions.

Test methods must be chosen
carefully to fit experimental test
conditions in order to avoid overly
influencing the outcome. For exam-
ple, compression artifact differences
are small. A subjective scale with
too little resolution will show large
differences but not small ones.
Small differences are perceived, but
will not show up in the data.

Due to the expertise of the ob-
servers, the small differences in
compared picture quality, and the
internal nature of the initial study,
a special combination of test meth-
ods is being employed. Unlabeled
graphic scales are presented for
recording viewer judgments in a
continuous, proportional ratio-scale
manner. In addition, viewers are en-
couraged to record comments in an
information gathering technique
that has become known in the in-
dustry as Expert Observation &
Commentary (EO&C).

Observers

Expert observers from within Ca-
bleLabs, including the authors/ex-
perimenters, set up the study and fi-
nalized the choice of appropriate
test methods and test materials.

Expert observers from within Ca-
bleLabs’ membership (i.e., industry
experts and video engineers) will be

used as subjects in these pilot stud-
ies; nonexpert viewers may be
added later for more generalized
test results. Experts are defined by
the ITU-R (formerly CCIR) as “ob-
servers who have had recent exten-
sive experience in observing picture
quality or impairments, particularly
of the type being studied.”

Material selection

New motion-picture test material
has recently been assembled by
groups such as The Moving Picture
Experts Group, the Federal Commu-
nications Commission’s Advisory
Committee on Advanced Television
Systems Planning Subcommittee
Working Party 6 on Subjective As-
sessments, and some private parties.
It generally consists of 10- to 35-sec-
ond segments of video material (no
audio) originated on film, on HDD
1000, on D1, and on Beta SP. This
ensured excellent quality origination.
Such quality origination is especially
important for source comparisons.

Additional test material originat-
ed on film was provided by Lucasfilm
Ltd. Test material that was represen-
tative of high-motion cable sports
programming was provided by ESPN
Engineering. Video sequences from
the original CableLabs/Viacom com-
pression test source were included.

The choice of which test material
selections to use in an experiment is
made by expert review and includes
seeing all test material under all
viewing conditions. Those sequences
that are most sensitive to the

See us at the Western Cable Show
Booth No. 2763

ORDER TOLL FREE NATIONWIDE 800-523-5947
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impairments or artifacts being stud-
ied are chosen. The selected se-
quences are displayed according to
system M 525-line component stan-
dards, after compression and expan-
sion. As a result, a compilation of 17
selections from MPEG, Lucasfilm
Ltd., ESPN and Viacom are the pri-
mary test material grouping. The
material is arranged for presenta-
tion in several blocked and balanced
pseudorandom orders.

. e ol

We Make the Strongest
Case for Fiber Optic Closures.
For the toughest, most versatile fiber optic closure,
turn to the company famous for expert connections.
Power & Telephorte brings you the 3M™ 2178-S Fiber
Optic Splice Case. It features a rigid, reenterable
non-filled case able to withstand severe moisture,
vibration and impact, cable stress and flexing, and
temperature extremes. Installation is easy and one
system works for all your applications.

When it comes to fiber optic closure, it’s an open
and shut case~the 2178-S Fiber Optic Splice Case.
Call Power & Telephone to order yours today.

| 800-238-7514
www.ptsupply.com

Material production

A studio-quality, Panasonic D-5
digital component VIR input source
material to a digital video compression
encoder connected to a decoder pro-
duced by the same vendor were used.

The encoder output fixed values of
constant bit rate. The output of each
decoder was tape recorded with a
second studio-quality digital compo-
nent VTR. A short segment of com-
pressed digital information in MPEG

Power & Telephone Supply Company

Reader Service Number 69

transport stream format was cap-
tured and verified by CableLabs.
The verification process included bit
rate, resolution and profile elements,
as well as MPEG-2 bit stream syn-
tax at the system and video layers.

Test equipment

Hardware included a studio-
quality videotape recorder (Pana-
sonic model AJ-D580P), the ran-
domized tapes, and two or more

~ Sony BVM-1911 CRT monitors. If

viewer response gathering becomes
automated at a later date, comput-
er keyboards may be included.

The study was conducted in a
viewing environment closely
matched to ITU-R viewing-room

| specification. One to three viewers

participated at a time.

Design and procedure

This study was segmented into
two or three primary blocks:

1) Source and four compression
techniques including full CCIR-601
resolution MPEG main profile (MP)
using I, P, B frames; simple profile
(SP) using I, P frames with MPEG-
2 dual prime smart prediction;
intra-coded and predicted-frame
coded (IP) MPEG-2 profile using I,
P frames without smart prediction;
and a proprietary profile using I, P
frames with General Instrument
DigiCipher extensions. Processing
was accomplished by a single man-
ufacturer’s encoder/decoder at bit
rates of 8, 6, 4.5 and 3 Mb/s;

2) Source and full resolution
MPEG MP, SP, IP, and proprietary
processing as generated for compari-
son by two primary encoder/decoders
at bit rates of 8, 6, 4.5 and 3 Mb/s;

3) Source, full, and 3/4 resolution
MPEG MP, SP, IP and proprietary
processing as generated by all en-
coder/decoders at bit rates of 8, 6,
4.5 and 3 Mb/s.

Block 1 is an evaluation of a sin-
gle coding system operating at full
resolution, but at different bit rates
and with different profiles to deter-
mine just exactly how similar they
are. There are as many as 32 possi-
ble operating conditions tested.
Block 2 and 3 evaluate between
and across manufacturer’s systems.

Side-by-side pair comparisons, in
parallel rather than in sequence, will
be the primary response-gathering
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New System Combines Video,
Ethernet and T1

A unique new multiplexer, the Series
7000 Swupermux”, will multiplex two
baseband video channels, two audio
channels, Ethernet, T1 and RS232 data.
The product, developed by Radiant Com-
munications, combines information via
a high speed TDM system and transmits
it both ways over two fibers for distances
up to 70 Km. A one fiber option is also
available.
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New Cost-Effective
Last-Mile Telephony Products

A new series of last-mile telephony prod-
vcts for customer premise applications
is now available from Radiant Com-
munications. These products combine all
customer voice, data and fax informa-
tion into a T1 output (fiber or leased
phone line.) The cost-effective systems
enable CATV systems to offer voice and
data service and to compete with local
exchange carriers.

Reader Service Number 255

Fiber Optic CATV Drop Cables

Radiant offers a full line of fiber optic
cable plant products. The company guar-
antees drop cables with back reflections
of -60dB for ultra polish terminations
and -70dB for angle polish terminations.
Available from two to twelve fibers with

customer specified node connector.
Also available are fiber optic assem-
blies, couplers, fiber management
systems and the industry’s first and best
low backreflection attenuators— both
fixed and variable.
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~+ Fiber Optic Ethex'hét-Systems. with high th

Advertisement

DON’T TIE UP PROFITS
WITH DARK FIBER

4

25

Fiber Optic Electronic Systems from Radiant Let You
Generate Revenue and Cut Costs. These systems are
cost effective and can transmit up to S0Km.

\ j’L

distance limitations (up to 100 Km) " :

+ Fiber Optic Five Channel/Low Cost Broadband Sysiems for distance learning

See the light. For more information or
free applications engineering assistance, contact:

- Radiant Communications
AGENTS Corporation
WANTED — P
OUTSIDEUS.| 1 -8B 00-WOW-FIBR
Contact Us. in NJ 908-757-7444 « FAX 908-757-8666
Internet Address:www.Radiant-Comniunications.Com

P.O. Box 867 « South Plaintield, NJ 07080 U.S.A.
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procedure. Unlabeled graphic scales
will be used in a continuous, propor-
tional, rather than discrete, manner.
(This approach asks not only if
something is better, but how much
better; rating scales ask merely for
a position on a continuum). Both
members of each pair are judged
and scored, in accordance with ITU-
R Recommendation BS 1116. EO&C,
as was used in the listening tests for
the FCC ACATS in the U.S. audio
standards effort (recently concluded
end of 1995, high definition TV
sound), will accompany the scaling
procedure.

Test material will be made up of
different groupings of the 17 test ma-
terial selections previously described.
The viewing distance from the screen
(three or four times the picture
height) was chosen by the expert
observers and noted and reported.

Block 1 may be conducted repeat-
edly with any or all systems if
deemed in need of a similar thor-
ough evaluation. Blocks 2 and 3 will
be used in the same manner for
comparison across systems: ratio
scales in side-by-side pair compar-

Quality Connections
for over 20 years

1 GHz GOLD LINE SERIES

“The uniqueness
of this study is in
the new and very
subtle nature of
the manner in
which compression
artifacts manifest
themselves in
pictures.”

isons using EO&C. Depending on
the visibility of artifacts, it may be
necessary to impose top and/or bot-
tom anchors by including uncom-
pressed source and/or very low bit
rate compressed test material.

Results

The presentation of results in-
cludes graphs and tables of means
and standard deviations. Ratio scal-
ing of data usually makes use of geo-

metric, rather than authentic, means

for aluminum sheathed cables.

1 GHz SPP SERIES (Push Pull)
crimpless brass connectors for
indoor and outdoor application.

211 Telson Rd., Markham, Ont.,
L3R 1E7 Canada,
Phone: (905) 475-6920

Toll Free:1-800-285-3940
m coNNecToRs INC.  Fax: (905) 475-7228

Serving the industry since 1973
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and standard deviations in order to
lessen the influence of the spread of
the members (proportions are of in-
terest, not numerical values).

The size of this study is fairly small
and manageable, therefore, viewer re-
sponses can be gathered with paper
and pencil and the analysis of results
can be done manually. If demonstra-
tions become important or the number
of observers grows a great deal, it may
become desirable to automate viewer-
response gathering. When this is done,
the statistical processes are incorpo-
rated into the software and data can
be plotted immediately upon comple-
tion of the test. This kind of automa-
tion also considerably speeds up data
analysis and report writing. €T
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WADE ANTENNA LTD.

TERRESTRIAL DTV IS NOW A REALITY!
Wade Antennas were used by the Grand Alliance during
the original field tests of Terrestrial Digital TV
Broadcasting. Most new transmitters will be co-located
with existing NTSC transmitters. A broad band Wade
antenna will minimize tower loading and reduce the

cost of carrying both signals during the transition period.

WLT-13/8

Before you make your next antenna
purchase call Wade Antenna Ltd.

1-800-463-1607
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Are You Ready for the FCC EAS Deadline?

You will be with

The Most Powerful Audio and Video Package Available!

I Z:
MEGA HERTZ
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By Wavetek and Orion Business Services

What causes leakage?

eakage may occur at
many points in a cable TV
system, from headend to
the subscriber terminal
and anywhere in between. Experience
has shown that the most common
sources of leaks are drop-related.
Although drop-related leaks are
the most abundant, leaks from the
trunk and distribution equipment
may be more serious. For example,
a leak emanating from trunk or
bridger output is likely to radiate
greater RF energy than a drop
and produce a bigger effect on
the system’s total leakage.

Common trouble spots in all cable
TV systems include the following:

* Splices and fittings. Water and
weather can result in pulled out
(sucked out), loose or corroding fittings.

» Splices at taps, line extenders,
splitters, amps and ground blocks.

¢ Illegal hookups involving twin-
leads, inferior passive devices, poor
or no connectors, and improperly
terminated splitters, jumpers from
drops to taps or ground blocks. Note
that weather boots or heat shrinks
should be used when replacing
jumpers on splices.

Other less common sources
include: malfunctioning TV sets and
VCRs; bad converters; FM splitters;
inferior quality coaxial cable;
two-piece fittings; splitters used
outside without weather bonding;
and F-fittings with pinched jackets
from poorly adjusted hex crimpers.

Underground leakage

Common underground drop-related
leaks often found at the pedestal
taps are caused by broken or unter-
minated tap ports, malfunctioning
terminators, loose F-connectors at
the tap and loose fittings. Under-

This article is primarily excerpted
from a new revision of a booklet
titled “Monitoring and Measuring
Signal Leakage,” jointly published
by Wavetek and Orion Business
Services in 1990.
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ground damage can frequently

be found at driveway, road and
sidewalk bores because of the
difficulties encountered in the origi-
nal installation or heavy road traffic
above the bore. Similarly, damage
may be caused when fence or
mailbox posts are set in the ground
and pierce underground cable.

“A difficult and
costly problem
exists if the
underground leak
in a feeder or
trunk line is
caused by poor
workmanship or
inferior materials.”

A difficult and costly problem
exists if the underground leak in a
feeder or trunk line is caused by
poor workmanship or inferior mate-
rials. Some contractors are known to
have constructed cable TV systems
poorly using below grade supplies.
These plants are found to have
scraped and perforated cable sheaths,
poorly spliced lines, and crimped
cable with small bending radii. The
repair costs of system constructed in
such a shoddy manner are extremely
high because it is difficult and time
consuming to rebuild plant. Often,
long sections of cable must be re-
placed in damaged areas.

Damage to sheathing

Another form of damage occurs
when slices or holes form in the cable
sheath. Water enters the cable
through the holes and causes
corrosion inside the cable. Even a
tiny hole in the sheath can suck

water into the cable. Water damage
with foam cable is less of a problem
because there is less tendency for
water migration to occur with the
solid foam dielectric. However, in
fused disk cable, the water collects
inside the cable, where it corrodes
the center conductor and sheath.
Water and further corrosion then can
migrate (flow) up or down the cable.

When looking for damage to the
coaxial cable, the following areas
are chronic trouble spots. Always
check for holes and possible water
migration at or near suspension
clamps, bonding clamps, span
clamps, guy lines, trees and expan-
sion loops. Pole hardware rub
throughs are a major cause of cable
damage. Use straps and spacers to
prevent damage at rub points.

Be extra careful with span
clamps, both at the pole and at
midspan. They can cause problems
when carelessly installed. Down
guys and overhead pole-to-pole guys
sometimes come in contact with the
cable and eventually wear through
the cable sheath. Use tree guards to
protect the cable. Tree limbs also
are trouble spots. Trim branches or
use tree guards to prevent cable
damage. Cable may be damaged by
pole transfers or animal chews
(particularly squirrels). Moreover,
the integrity of sound cable dimin-
ishes with age even though it may
show no visible damage.

Other problems
Expansion loops are a problem
in older cable TV systems, especially
with .412 cable. Repeated seasonal
expansion and contraction eventually
causes the cable to crack at the flex
points. If a hole is found in the
cable, splice out the damaged
section of cable and check to see
if the problem is corrected. If the
problem persists, it may be neces-
sary to replace the entire span.
Water damage to equipment oc-
curs when a poor seal is made be-
tween a housing and its cover or lid.
Over a period of time, water can
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When the task is as critical as

H AIRBORNE CLI TESTING...

e

...you need a Flyover with:

[/ GPS Satellite Positioning

[V Detailed Base-Mapping

V] G.1.S. Compatible Test Results
[ Dual-Channel Noise Tracking
[V] Accurate Traceable Calibration
[V] Coast-to-Coast Availability

[V Experience of 1 Million+ Miles Flown
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[ ] 12.00dB to 9.01dB . . .
mmm 900dBto 60108 Your plant uses the most advance broadband distribution
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m=m 300dBto 00168|  fechnology available today...
0.00dB to -2.99dB

mesee -3.00dB to  -5.99dB ’, :
o000 anees|  Shouldn’t you also be using

the most advanced technology available to maintain it?

—_—INC
The recognized leader in Airborne Signal Metering.
The choice of more MSO's year after year than all other companies combined.

Call or write for your free brochure today.

Flight Trac, Inc.

10108 32™ Ave. West  Phone (206) 290-9800
Everett, WA 98204  Fax (206) 290-9338

internet: http//www.flighttrac.com
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Meet Your NEW
Cable Manager

Intreducing Ripley's New Universal Drop Trimmer (UDT)
It is the fastest and easiest way to consistently prepare
Series 59, 6, 7 and 11 drop cable constructions

%

:ONE TOOL with multiple cassettes prepares cables.to. SCTE and Belicore
specitications (Not for 75 ohm Plenum Cable constructions)

ONE TOOL for either 1/4”.0r 1/8” braid preparation

ONE STEP PREPARATION to expose the center conductor-and remave
the jacket

COLOR CODED Cassettes; each clearly marked with the cable series
type and braid preparation dimensions for.easy identification

STORAGE COMPARTMENT holds two. extra: cassettes

MADE IN THE U.S.A. -~ U.S. Patent Applied for

Order your UDT today, or call for details:
800-528-8665 or 1-860-635-2200

Visit us on the Internet at our new homepage:
http://www.ripley-tools.com

RipLEY
ablematic.

Ry CoMmrany
46-Nooks Hill Road
Cromwell, CT 06416 USA
Fax: 860-635-3631 e

“Touching or
moving the leak
source frequently
changes the leak-

~age level and may

even eliminate it
temporarily.”

collect inside the housing, even-
tually causing corrosion and com-
ponent failure.

Troubleshooting
A leak should be recorded as
soon as it is discovered. Touching or
moving the leak source frequently
changes the leakage level and may
even eliminate it temporarily. Lo-
cate the leak with a minimum
amount of disruption to the cable.
For most leaks at fittings,
repair generally entails finding
the defective component and
then tightening it or replacing it
with a new fitting. Be sure that
the new fitting is well-prepared
and sound. Use a detector to
confirm that the repaired leak
was the one that generated the
signal. If the signal persists then
the wrong fitting may have been
repaired. In such a case, start
over and look for the source.
A well made fitting and splice
will eliminate many leak sources
and prevent future leaks.
Sophisticated and comprehen-
sive leakage equipment is now
priced economically to provide
service technicians with meters
that are well suited for both the
signal level measurement and
the leakage detection and mea-
surement portions of their jobs,
in many cases eliminating the
requirement to carry more than
one instrument. These meters
enable monitoring for leaks be-
tween service calls or installations
and measuring leaks according
to government prescribed proce-
dures when they are found.
These new combination
meters are just as accurate and
feature-rich as meters previously
designed to fulfill one purpose
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PROTECT YOUR
SOUND INVESTMENT

PROTECT YOURSELF FROM CUSTOMER COMPLAINTS

AUDIO LEVELS » STEREQ SEPARATION » STEREO PHASE » SAP

Your customer satisfaction
is important, and more of your
customers are installing high-end
stereo TV and Home Theater
Surround Sound Systems. That's
why Leaming Industries offers a
full line of high quality BTSC
stereo equipment:

¢ TSD - Television Stereo
Decoder, for monitoring and
maintaining BTSC stereo and
SAP. When connected to
speakers or headphones, you
can listen and visually monitor
audio levels and separation using
the TSD’s meters. Hooking a
scope to the TSD gives a com-
prehensive view of your audio
signal. Setting the baseband

A REM B
L R } 3 L
r

R PROG
PHASE R

deviation on the TV modulator can
be done using the TSD.

* MTS-2B - Stereo generator
with AGC, dual inputs and
frequency response flat to 15 kHz.
Represents the top of the line.

* MTS-2C - AGC, dual inputs
and frequency response
to 14 kHz.

® MTS-4 - Dual inputs, 14 kHz
frequency response, compact
design, 3 units per 1%." rack
space.

¢ SE-1 -14 kHz response and
3 units per rack space, most eco-
nomical stereo generator.

® SAP-1/SAP-2 - Second
Audio Program generator.

p)
d

ROGRAM L€ VELS
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PHASE

Reader Service Number 128

® AGC432 - Automatic Gain
Control protects from over/under
modulation.

It takes the right equipment to
offer quality audio. With our
excellent performance and
unmatched features, Leaming is
your Sound Investment. Cali or
write today for information on our
full line of audio equipment.

= =

LEAMING INDUSTRIES

15339 Barranca Parkway, Irvine, CA 92718

(800) 4 - LEAMING
(714) 727-4144 « FAX (714) 727-3650

o

LEAMING INOUSTRIES
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| LEAMING INDUSTRIES |
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(signal level measurement or leak-
age), and are ideal for day-to-day
use and for the annual cumulative
leakage index (CLI) test. For line
technicians that need a leakage
meter in addition to their high-end
meter/sweep analyzer, leakage-spe-
cific products with high-end leakage
detection and measurement features
are available at a reasonable price.
The alarm threshold may be
set by the operator to enable the

operator to patrol the system using
a “peel the onion” technique. This
refers to the method of finding the
largest leaks first by setting the
alarm at a relatively high threshold
level so that only the most severe
leaks are revealed. Then, the alarm
threshold is gradually decreased to
find Jess severe leaks until all leaks
are identified and fixed.

The new leakage products may be
used for hand-held location of the leak

Stand-By power
you can count on.

#% CENTURION'|§

For CATV and emergency lighting
~ back up systems. Proven longel
life and reliability.

Dependable power wh
you need it most. Cent

Specify “Centurion”
Jor your back up
power neecs.

“W\" TELEDYNE AIRCRAFT PRODUCTS

BATTERY PRODUCTS OPERATIONS
P.O. Box 7950 * Redlands, California 92375 « (800) 456-0070 » (909) 793-3131

Reader Service Number 137

source when the alarm sounds. The
alarm beeps speed up as the leak in-
tensity increases, which enables the
operator to move the receiver in such
a way as to determine the direction
from which the leak is emanating.

The flexible rubber antenna, or
“rubber duck” has a radial pattern
with a “null” spot—where the beep
speed slows to a minimum—in the
direction in which the antenna is
pointing. The null direction is
straight out from the top of the
antenna. Therefore, in order to
locate a leak, the technician simply
rotates the meter in many direc-
tions and listens to the beeps. When
the alarm beep speed nulls, and the
level read out is at a minimum,
then the antenna is pointing in the
direction of the leak.

If the receiver is close to a rela-
tively strong leak, the beep speed
may be at maximum. In these cases,
the technician may remove the an-
tenna entirely and move the sensi-
tive meter around the location of the
suspected leak source. The meter
will beep when it passes the source.

As mentioned previously, there
are new products available that com-
bine all of the functions required to
properly locate leaks in CLI
compliance and also to perform the
measurements needed for service
and maintenance at the subscriber
level. These measurements include
quick go/mo-go level tests, scans of
signal levels, automated 24-hour
tests, and now even scanning the re-
verse path spectrum to check for
ingress or noise that might interfere
with two-way services. In use, once
the installation is complete, the
meter can be connected to the tap
end of the drop and the reverse scan
mode selected. A user-programmable
limit can be set for simple identifica-
tion of problem drops. To check for
intermittent ingress, the meter can
be set in the peak hold mode to catch
transient signals.

Now more than ever, proper
control of leakage is critical to the
competitive strength of the cable
TV network. This means that
technicians must not only be aware
of probable causes of leaks, but be
properly equipped to locate and
repair leaks as they are found.
Modern test equipment is available
to meet these more stringent and
all-encompassing requirements. €T
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143 Water Wells, 16 Oﬂ Wells a Gold Watch

To some people, accuracy and
consistency are worth it...an origiual.

THE NEW WAVETRACKER
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but zero RF cable leakage.

After 56 Years, Weldon Emory Buchanan of Ludlow, Oklahoma can
proudly boast a 68.5% success rate with his willow stick. But to keep Mr.
Buchanan’s record straight, no one has ever asked him to look for cable
leakage. Who knows, if your not in a hurry and accuracy isn’t a real
concern, then you might want to give him a call.

Cable Leakage Technologies has been in the RF leakage detection business
for over 5 years and has patrolled over 4.8 million miles of cable all over
the world. Wavetracker boasts positive identification, 2-5 meter accuracy
and one step prioritization. And all of that because CLT invented the
original Wavetracker...it’s that simple.

Now the New Wavetracker makes it even simpler.

If your leakage monitoring program can’t wait for Mr. Buchanan to
return your call, then call the people that give you everything you
want...Identification, Location and Prioritization.

All New:

* Trilithic Channel Tag Ready » 2-5 Meter Positional Accuracy
100% of the Time + Windows Based » One Step Processing

* All New Hard/Software » Solid State Nonvolatile Data Storage

* Upgraded Digital Mapping

Standard:
* Work Order Creation + Quality Centrol = Proof - Quarterly Monitoring/
Comparison * Archiving « Time Management + GPS Tracking

M
W

CLT casie Leaxace TecHnoLoGiEs

1111 International Pkwy., Suite 110
Richardson, Texas 75081
800.783.8878 - 214.907.8100
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By Dick Shimp

Cable TV signal
leakage fundamentals

ontrolling signal leakage
is your new assignment
and, generally, you feel
that the whole thing is a
mystery. If you took a few minutes
to chat with veterans of previous
battles who have “been there, done
that,” the advice they offer probably
would be invaluable. While they are
talking with you, I bet they mention
stuff like cumulative leakage index
(CLI), microvolt per meter (uV/m),
dipole, monopole and leakage detec-
tor. They might introduce standing
waves, wavelength, propagation,
multipath and maybe global posi-
tioning satellite system (GPS).
These are all tools of the trade and,
as so often happens, some earn
recognition, others do not. To avoid
getting inundated with words, the
following few paragraphs give each
of the terms a handle so that you
have something to get your hands
around.

FCC definition

The Federal Communications
Commission imparts limits on sig-
nal leakage from cable TV systems
in 47 CFR 76.605(a)(13). For fre-
quencies at and below 54 MHz and
greater than 216 MHz, the allowable
leakage must not exceed 15 nV/m
when measured at a distance of 30
meters from the leakage source.
Frequencies greater than 54 MHz
and up to 216 MHz must not exceed
20 nuV/m at a distance of 3 meters
from the leakage source.

As you can see, the FCC refers to
signal leakage in terms of field
strength and uses pV/m as the unit
of measure. It also could be correct
to refer to signal leakage in any
number of other units such as
microvolts (1V), decibel microvolts

Dick Shimp is manager of technical
support for ComSonics Inc.

(dBuV), decibel millivolts (dBmV),
etc. However, reluctance to change
from the early broadcast days keeps
the standard unit as the pV/m.

Microvolt per meter

All broadcast signals get their
start from some point source and
continue a trek to infinity. During
its propagation journey, the signal
retains an impressive amount of its
original energy, losing only a tiny
bit to heat as it moves through the
atmosphere at nearly 300 million
meters per second. (Editor’s note:
The speed of light in a vacuum is
actually 299,792,458 meters per
second.) The electromagnetic wave,
however, must cover an ever increas-
ing spherical area as it makes its
way outward from its relatively tiny
beginning. Eventually, the energy
fades into obscurity, swallowed by
surrounding natural elements, much
as ripples made by dropping a rock
into an otherwise motionless pond.

Imagine placing a 1-meter length
container so the trough-like opening
just skims the quiet pond surface.
Since we know where we plan to
drop the rock, we will move the ves-
sel 3 meters (about 10 feet) from
impact. Splash! The wave front ap-
proaches our container and we trap
an amount of fluid. Moving the ves-
sel further from the point of impact
traps less fluid. The energy initially
transferred from the rock to the
water distributes over a much larg-
er circumference as the wave front
moves outward. This results in ex-
ponentially decreasing wave height.

Increasing the vessel throat
width to more than 1 meter traps
more of the passing wave, just as
throat reduction traps less. With
appropriate trough calibration, a
method of measuring the intensity
of the wave front emerges. The
intensity, quantified, for example,

in kilograms per meter (kg/m),
represents the amount of water
spilled into the container by the
passing raised wave front.

Substitute for the pond wave, the
propagated electric wave. Passing
over any conductor, energy from the
electric field forces a current to flow
within the conductor. Connecting
the conductor to a terminal resistance
allows the current to pass through,
producing a proportional voltage.
The wire can be any length, but a
meter was convenient to the principle
originators, and became a standard.
So, a 1-meter length conductor,
connected to a calibrated measuring
instrument and exposed to a propa-
gated electric wave front, produces
an electrical signal proportional to
the wave front intensity. Appropriate
calibration allows signal expression
in volts-per-meter, any superset or
any subset, including pV/m.

Wavelength and velocity

We never measure field strength
with a 1-meter length of wire.
Rather, we use a quarter-wave
monopole antenna or a half-wave
dipole antenna. Why should we com-
plicate the measurement procedure
using nonstandard tools? Actually,
the 1-meter length of wire is the
nonstandard item. Its use is purely
conversational. Returning to the
pond for a moment, while similar
dispersion principles apply, pond
ripple and electric wave constructions
differ. In order to be propagated, a
signal must continuously alternate
through positive and negative half-
cycles, separated by a zero crossing.
One complete cycle constitutes one
wavelength.

Constructing any portion of a
wavelength takes time. As previous-
ly mentioned, in free space, the ve-
locity of propagation equals 300
million meters per second. Con-
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structing one wavelength from one
complete alternating cycle requires
the time equal to the reciprocal of
the alternating rate (frequency).
Given the well-known relationship
that equates distance equal to rate
multiplied by time, it follows that
for a 100 MHz signal:

Wavelength (1) =

speed of light x (1 + frequency)
and

1 = 300 million (1 + 100 million) =
3 meters

or, expressed in feet

A = 984 + frequency in MHz

A =984 + 100 = 9.84 feet

Routing this same 100 MHz sig-
nal through a length of contempo-
rary trunk cable slows the velocity
of propagation to about 87% of the
speed of light. The calculation would
then result in a wavelength reduced
by an equal amount.

Associating quarter-wave and
half-wave with antennas normally
used for signal leakage investigation
actually refers to the physical
length of the receiving element or
elements. A quarter-wave monopole
tuned for 100 MHz would be just a
bit shorter than one-quarter of 3
meters or three-quarters of a meter.
Likewise, the combination of both
half-wave dipole elements measures
almost 1.5 meters.

Any medium, other than free
space, slows the velocity of propa-
gation and proportions the actual
wavelength shorter. In the previous
examples, the antenna element
lengths measure slightly less than
the calculated value for that rea-
son. As the wave front passes over
either of the conductive elements,
the wave aligns itself with the
physical dimensions of the element.
Elements of the proper length

match load and source impedances
and, thus, support maximum signal
transfer. Shorter or longer element
length results in mismatched im-
pedances and less than maximum
signal exchange.

Useful tools

Sensitive receivers specifically
designed to provide optimum per-
formance in the relatively hostile
electric environment bear the
name signal leakage detectors. Ba-
sically, all such devices must be ca-
pable of interpreting the equiva-
lent of 20 pV/m at 3 meters. The
difficulty is satisfactorily identify-
ing sources at this level from a dis-
tance of, say, 23 meters (75 feet) and
45 meters (150 feet).

Routine suburban signal leak-
age patrolling encounters basically
two plant construction configura-
tions. Standard construction prac-
tices locate the cable distribution
plant alongside the street or in a
rear easement, and maybe both in
some areas. Either way, a drop en-
ters the dwelling from one or the
other. As an example, consider the
worst case, a rear easement plant.
To provide useful information in a
practical monitoring program, the
signal leakage detector acts as an
alarm. It must warn the operator
when encountering a signal leak
creating a field equal to or exceed-
ing 20 pV/m at a distance not ex-
ceeding 3 meters from the physical
cable. Rear easement is, typically, 45
meters off the roadway with no
alleys. At this distance, the 20
pV/m signal level appearing 3
meters from the plant reduces to
about 1.33 nV/m by the time it
reaches the monitoring vehicle on
the street.

pV/m = 20 (3 + 45) = 1.33

Assigning a practical monitoring
frequency of 121.2625 MHz, a sensi-
tivity of 1.33 nV/m equates to -65.6
dBmV or 0.52 nV.

dBmV = 20logE - 2010g(20.950) = -65.6

Where:

E = pV/m

f = tuned freqency in MHz
and

pV = 1,000 (10656/20) = (.52

Distance from the receiving an-
tenna to the point of potential signal
leakage varies with the configuration.
Therefore, having a signal leakage
detector that automatically considers
this variable while calculating the
appropriate level is convenient. Re-
sults, however, are only as good as
the operator’s devotion to matching
the instrument’s settings to the
measurement environment.

Antennas used to gather signal
leakage data also depend upon the
circumstances. Practicality plays an
important role in deciding whether
to use a dipole or monopole. During
drive-out monitoring, a vertically
polarized monopole presents a much
less formidable structure on the roof
of a vehicle than does a horizontally
polarized dipole.

Either antenna type provides a
fairly representative picture of the
prevailing signal leakage amplitude.
Consider the physics that apply to
propagation polarity. Typically,
transmitting conductors mounted
parallel to the earth’s surface emit
horizontally polarized waves. These
opportunities include stranded cable
sheath, power lines, phone lines and
high-rise electrical conduit. Conduc-
tors mounted perpendicular to the
earth’s surface will propagate verti-
cally polarized waves. Among these
are pole plant neutrals, drops from

See us at the Western Cable Show
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roof-lines to grounding blocks and
high-rise electrical conduit. Other
examples, such as pole plant and
supported antenna guy wires,
high-rise steel structure and wiring
conduit fall somewhere in between.

A purely theoretical environment
blesses the dipole with a bit more
gain than the monopole because the
latter contains only one quarter-wave
element rather than two. Mounted
onto a vehicle for plant monitoring,
both structures exhibit unpredictable
sensitivity to ground planes sur-
rounding their attachment. In
practice, this generally offsets any
actual or apparent advantage one
may have over the other. Always
allow plenty of margin, at least 3
dB, when measuring leakage to
compensate for the lack of field
interception precision.

Never attempt to use a monopole
as a hand-held antenna. This device
requires mounting perpendicular to
a ground plane of at least one-quarter
wavelength radius to provide any
semblance of signal pickup accuracy.
Measurements used to compute CLI
require the use of an appropriately
suspended dipole antenna. Rotate
the device to cross all possible planes,
thus intercepting the worst-case field.

Complications

Familiarity with a few of the
most adverse characteristics found
while seeking out signal leakage
will ease the task of isolating and
clearing the faults.

Standing wave patterns accompa-
ny all signal propagation. Energy
transported through a medium
seeks a terminal impedance equal to
the generating source impedance. In
most of the CATV world, this is 75
ohms. Load impedance differing
from the source results in incom-
plete energy absorption. The unab-

sorbed portion returns to the source
at an amplitude dependent upon the
purity of the termination plus any
applicable cable loss. At that point,
the source impedance becomes the
load and the process repeats until
the energy reduces to insignificance.
Electrical short and open circuits
return almost all the transmitted
energy since no load exists for dissi-
pation. A very small amount of ener-
gy returns during normal CATV sig-
nal delivery because source and ter-
minal products, generally, contain
well-controlled input and output im-
pedances. Minimum standing waves
exist under this condition.

“Exhibiting
patience and logic
wins the war;
frustration
guarantees an

® [ ] n
ongoing siege.

CATYV signals, contained within
the coaxial tube, skim along the con-
ductor surfaces at near light speeds,
capable of interfering only with each
other. Signals seeping from within
the cozy coaxial pipeline at points of
shielding interruption, however,
journey down the outer sheath surface
and create a sizable monster. To

those signals, the termination im-
pedance approaches an open circuit.
Open circuits reflect nearly 100% of
the transmitted energy, creating a
standing wave on the outer surface
of the sheath.

Standing waves are observable by

* slowly driving parallel to a shielding

compromised cable plant in a prop-
erly outfitted vehicle. A distinct pat-
tern emerges from the simultaneous
presence of the incident and the re-
flected signals. The pattern appears
as static beads of energy with alter-
nating peaks and nulls occurring at
half wavelength intervals. At 121.2625
MHz, each occurs at 1.24 meters or
4.06 feet.

M2= 0.5 (300 million + 121,262,500)
= 1.24 meters

or, expressed in feet

M2= 0.5 (984 = 121.2625) = 4.06 feet

Several leakage points complicate
the pattern, resulting in the eventu-
al erasure of the nulls. Given a
sufficiently large number of signifi-
cant leaks, the nulls blur, leaving a
sequence of indistinguishable signal
peaks. This results in undetectable
signal level increase at the point of
integrity failure. Attempts to locate
multipath leakage sources become
frustrating because there are so many.

Exhibiting patience and logic
wins the war; frustration guarantees
an ongoing siege. Facing the most
reasonable option at this stage
favors systematic replacement of the
most likely cause of integrity loss;
the drop cables. Pick a manageable
geographical area to work in and
clear first the largest offenders,
followed by another round and
another, until the area is in compli-
ance. Persistence pays off in the end
and, quite likely, rewards everyone
with fewer trouble calls. (T
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By Mike Wohrle

Hantavirus and cable TV

any of us have entered our
rural headends, flipped on
the lights and seen the
mice scramble for cover. It
just seems to be a fact of life, right?
Well not anymore. Those cute, furry
little mice may be carrying a deadly
virus. By simply breathing dust from
sweeping the floor, you could be dead
in a few weeks. It’s that serious!
Common deer mice found in rural
areas are attracted to warm places
in the winter and cool in the sum-
mer, so our headends are a perfect
place for them to set up housekeep-
ing. Great care must be taken when
dealing with a headend contaminat-
ed by these mice. Even buildings
outside the high-risk areas of the

Mike Wohrle is AML technician with
Falcon Cable TV.

NEW EXPANDED COVERAGE

AVCOM's PSA-65B |

Portable Spectrum Analyzer

southwest United States should be
treated with extreme caution.

It is believed that this common
mouse, found throughout the United
States, sheds live virus in saliva,
droppings and urine. Humans are
infected when they inhale airborne

dust particles that contain the virus.

Once infected, flu-like symptoms of
high fever, muscle ache, cough and
headache will typically appear in
seven to 14 days, the shortest being
four days and the longest 42 days.
Hospitalization usually occurs about
five days after the onset of symptoms.
After several days of symptoms, res-
piratory problems worsen rapidly
and death can occur shortly after.
Since there is no known treatment
for this illness, the key is prevention.
If you have a building that is contami-
nated, it must be properly disinfected.

This means airing out the building,
properly disposing of nests and dead
rodents, then disinfecting the site.
Prepare a solution of one part
household bleach to five parts water.
Wear gloves, a dust mask, long
sleeved clothing and protective eye
wear before entering the building.
Start by airing out the building
(using fans if necessary), leave the
area for one hour, then remove any
nests and dead animals. Dispose of
them as directed by the local health
officials. Animal debris should be
thoroughly moistened by misting it
with the prepared disinfectant to
reduce airborne dust. Debris should
then be wiped up and placed in dou-
ble plastic bags for disposal, togeth-
er with any clean-up materials such
as paper towels. Do not use vacuum
cleaners or sweep with a broom be-
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"Since there is no
known treatment
for this illness, the
key is prevention.”

cause dust will be generated. Never
touch a rodent, its droppings, or its
urine with bare hands.

Before removing the gloves, wash
your hands in a general household
disinfectant, then in soap and water.
Thoroughly wash your hands with
soap and water after removing
gloves as well. Protective goggles
will keep dust from entering your
eyes; the use of a respirator or dust
mask will be based on your area’s
risk factor. The extent to which
these recommendations are appro-
priate or necessary in areas not cur-
rently affected by hantavirus is un-
certain, so contact your local health
agency for details. But remember—
you're better safe than sorry. You
don’t want to be the first reported
case in your area. If you have had
possible contact with the deer
mouse and any symptoms occur,
contact your doctor immediately.

Again, prevention is the key.
Rodent-proof your buildings by seal-
ing all openings, cracks, holes and
screens over vents. Choose a sealing
material appropriate for the situa-
tion. Some foam sealers will be
chewed up and used for nesting ma-
terial, so use mortar and other types
of hard-setting sealers; even steel
wool can be used for space filling.

Another area of concern is for
service technicians and installers,
who may come in contact with rodents
and nests in crawl spaces, under-
ground vaults and pedestals. If your
area is suspected of harboring the
virus, carry protective gloves and dust
masks on the truck and use them.

Repair facilities also are at risk from
the virus because headend gear can
come in from an infected facility. The
amount of risk and precautions taken
are based on where the equipment was
shipped from. Again, check with your
local health department for details. CT

The author wishes to acknowledge
Kurt W. Emery, MPH, San Bernardi-
no County Department of Public
Health, and the Department of
Health Services, State of California.
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NCTI, June 1996, 194.

Providing high-reliability telephony and
data over HFC, Raja Natarajan and Paul
Vilmur, Motorola Multimedia Group, June
1996, 82.

HFC vs. SDV: What you need to know for
data, Steve Shmania, BroadBand Technolo-
gies, June 1996, 70.

Grounding practices for fiber, John Cham-
berlain and David Vokey, Norscan, May
1996, 108.

Fiber outside plant PM, John Chamber-
lain, Norscan, March 1996, 56.

Managing fiber end-to-end, Gerry Cartenu-
to, Bob Huckeba, Randy Reagan and
Yvonne Reeves, AT&T Network Systems,
February 1996, 38.

Part 1: Conditional access control systems
for HFC, Caitlin Bestler, Zenith Network
Systems, January 1996, 58.

What's driving fiber’s growth?, Margot
Botelho, Corning, November 1995, 93.
HFC: Interactive and inexpensive, Larry
Stark, Ortel, October 1995, 34.

HFC evolution, integration with the public
network, Andy Paff, Antec, October 1995, 42.
Measuring optical return loss, Randy
Goehler, Cox Cable, October 1995, 69.
HFC network distribution powering, Tom
Osterman, Comm/net Systems, September
1995, 40.

Fundamentals of AM optical links, Randy
Goehler, Cox Cable, September 1995, 50.
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August 1995, 58.
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tions over HFC, Gaylord Hart, XEL Com-
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Telecom, June 1995, 46.

Ins and outs of fiber deployment, Don
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Open a window to the optical transport
system, Jeffrey Korkowski, ADC Telecom-
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Essential fiber know-how for the ’90s,
Scott Andrus, Siecor, and Margot Botelho,
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the choice, John McConnell and Jane
Lehar, ADC Telecommunications, April
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signal quality and minimizing signal out-
ages, Brian Bauer, Raychem, April 1995, 60.
Focus on dispersion, Don Vassel, Corning,
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services, Mike Shafer, Antec, and Joe Paro-
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Digital modulation on coaxial/fiber hybrid
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January 1995, 42.
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environments, Daniele Knapp and Darryl
Rakestraw, Photon Kinetics, January 1995, 46.
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Techniques, January 1995, 50.

Dynamic waveform acquisition: Measure-
ment with mini-OTDRs, Ray Hoffman,
Bend Cable Communications, January
1995, 56.
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Data communications spotlight, Justin
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Everything you needed to know about
telephone signals, Justin Junkus,
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Lessons in reliability, Justin Junkus,
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valuable asset?, Bob Luff, Scientific-
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Do we need reverse band allocations?, Bob
Luff, Scientific-Atlanta, August 1995, 19.
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Powering: 90 volts?, Bob Luff, Scientific-
Atlanta, June 1995, 24.

Why take an interest in DAVIC?—Part 2,
Bob Luff, Scientific-Atlanta, May 1995, 20.
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Scientific-Atlanta, April 1995, 18.

Ham radio

Ham radio operators in the cable TV
industry—Part 2, Steve Johnson, Time
Warner Cable, July 1995, 76.

Ham radio operators in the cable TV
industry—Part 1, Steve Johnson, Time
Warner Cable, June 1995, 112.
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complex headend, Michael Pritz and
Jennifer Cistola, Antec, April 1995, 22.
Troubleshooting audio in the headend, Ed
Lindsay, Wegener Communications, April
1995, 78.

Hranac’s View

900 MHz spread spectrum wireless
communications, Ron Hranae, Coaxial
International, November 1996, 16.

Digital standards: Hello, is anybody home?,
Ron Hranac, Coaxial International,
October 1996, 18.

Toward the perfect drop, Ron Hranac,
Coaxial International, September 1996, 18.
Combating impulse noise with common
mode suppression, Ron Hranac, Coaxial
International, August 1996, 16.
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Hranac, Coaxial International, July 1996, 16.
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International, June 1996, 22.
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Ron Hranac, Coaxial International, May
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Coaxial International, April 1996, 16.
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Coaxial International, February 1996, 16.
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Installation
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Maryland’s story, Paul Arvin, Belden Wire
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Competitiveness, May 1996, 104.
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ment, July 1995, 52.
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Dialogic, July 1995, 56.
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AT&T Bell Laboratories, July 1995, 60.
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Telecom Act: Retail sale of “navigation
devices,” Walt Ciciora, July 1996, 44.
Easements: Your right-of-way, Jerry Moran,
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Corridor™?, Laurence Bloom, Cable
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management, Donald Burt, Probita,
February 1996, 26.

Piracy on the high seas of cable, Norbert
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ber 1995, 28.

Basics of the multimedia engineering
evolution, Steve Day, Telecommunication
Programming & Services, October 1995, 28.
Engineering challenges in a changing cable
market, Andrew Chapman, Integrated
Network, July 1995, 16.

Installation services: Increase quality,
decrease cost, Larry Linhart, Nacom, June
1995, 28.

Network management in an increasingly
complex headend, Michael Pritz and
Jennifer Cistola, Antec, April 1995, 22.

Market Convergence
Internet Telephony: Once a hobby, now an
industry, Paige Albiniak, Voice Technology

" & Services News, September 1996, 26.

Videoconferencing promises over digital
networks, Britton Manasco, Video Technol-
ogy News, March 1996, 32.

Cable TV—Fiber-rich, David Chaffee, Fiber
Optics News, January 1996, 32.

Cable, satellites and DBS—The (tenuous)
ties that bind, David Bross, Satellite News,
December 1995, 24.

National Show
All smiles in The City of Angels, June
1996, 30.

Network architectures

HFC: Interactive and inexpensive, Larry
Stark, Ortel, October 1995, 34.

HFC evolution, integration with the
public network, Andy Paff, Antec, October
1995, 42.

(Continued on page 124)
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your return
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Ingress is the major roadblock to getting your
return path up and running. Fortunately,
there’s the new HP CaLan Sweep/Ingress
Analyzer. It’s the only test gear that allows you
to quickly and accurately troubleshoot your
system, regardless of the presence of ingress,
When ingress corrupts reverse-path com-
munication, the headend unit (HP CalLan 3010H) Now you can
senses the problem instantly, and transfers the troubleshoot your
display of the ingress problem to the field unit System at all times.
(HP Cal.an 3010R). That means your technicians No matter how
can begin troubleshooting in:mediately. much ingress
And of course, the HP CaLan Sweep/Ingress Analyzer IS present.
offers DigiSweep, the industry’s fastest, non-

interfering. digital-services compatible
forward and reverse
,’ sweep.  In fact,
reverse  sweep
measurements ¢an
be performed in real-
time — even with
multiple users.

So don’t let ingress slow you
down. To find out how HP CaLan’s
Sweep/Ingress Analyzer can help
you identify, troubleshoot, and
eliminate your ingress problems, call
1-800-452-4844, Ext. 1749. Or visit us at:
hitp://www.hp.convgo/catv

Wy How dett Packand MMIDG2T ¢
I

ﬁﬁ HEWLETT

PACKARD

See us at the Western Cable Show
Booth No. 3454

Reader Service Number 10



Status monitoring

Benefits of an inexpensive multipurpose
remote monitoring system, Bill Hutchins,
Cox Cable, June 1995, 36.

An integrated broadband network manage-
ment solution, Kevin Quinlan, Antec, June
1995, 42.

Telephony

PCS dictionary: Terms at glance, Peter
Roach, Bell South, October 1996, 80.
Tackling telephony and data challenges,
Raja Natarajan and Douglas Robertson,
Motorola Multimedia Group, September
1996, 36.

Providing high-reliability telephony and
data over HFC, Raja Natarajan and Paul
Vilmur, Motorola Multimedia Group, June
1996, 82.

Managing telephony traffic, Michael
Sawyer, KnowledgeLink, May 1996, 98.
Basic telephony overview—Part 3, Kathryn
Lynch, Antec, March 1996, 76.

Basic telephony overview—Part 2, Randy
Reynard, Antec, December 1995, 72.
Example interconnection of architectures
for cable and telecommunications systems,
Don Grise, Bellcore, November 1995, 32.
Basic telephony overview—Part 1, Randy
Reynard, Antec, November 1995, 70.
Competition comes to the cable industry,
George Lawton, Communications Technolo-
gy, September 1995, 24.

HFC network distribution powering, Tom
Osterman, Comm/net Systems, September
1995, 40.

T1 telephony services for business applica-
tions over HFC, Gaylord Hart, XEL
Communications, July 1995, 20.

Telephony and data: Driving the super-
highway home, John McConnell, ADC
Telecommunications, July 1995, 34.

The cable modem system: Your solution to
success, Bob Hutchinson, Hewlett-Packard,
July 1995, 40.

Videoconferencing for cable operators,
George Lawton, Communications Technolo-
gy, July 1995, 44.

Telephony, interactivity and the upstream
spectrum, Rick Cavanaugh, AT&T Network
Systems, Gordon Bechtel and Curtis Siller,
AT&T Bell Laboratories, July 1995, 60.
Data communication: Building the
ubiquinetwork—Part 6, George Lawton,
Communications Technology, June 1995, 60.
Telephony service integrity in the conver-
gence industry, Steve Pearse and Chris
Barnhouse, Time Warner Cable, March
1995, 54.

Powering considerations for telephony over
cable TV, Robert Collmus, Scientific-
Atlanta, March 1995, 62.

Part 1: Primer on telephony, Herm Braun,
Multipoint Electronics, January 1995, 30.

Tests and measurements

Composite intermodulation distortion mea-
surements: Part 2, Jack Kouzoujian, Ma-
trix Test Equipment, September 1996, 54.
Extending the limits of composite inter-
modulation distortion measurements: Part
1, Jack Kouzoujian, Matrix Test Equip-
ment, August 1996, 84.

Combating impulse noise with common
mode suppression, Ron Hranac, Coaxial In-
ternational, August 1996, 16.

Optical node status monitoring: Part 2,
NCTI, July 1996, 68.

Optical node status monitoring: Part 1,

NCTI, June 1996, 194.

Simple steps to headend troubleshooting, Wes
Berkey, Scientific-Atlanta, June 1996, 162.
Calculating noise and intermodulation
distortions, Joseph Baniak, New York State
Commission on Cable Television, June
1996, 132.

Leakage priorities: Now more than ever,
Ken Eckenroth, Cable Leakage Technolo-
gies, June 1996, 124.

Digital testing: Keeping signals robust,
Ernest Tsui and Michael Meschke, Applied
Signal Technology, June 1996, 100.
Maintaining digital carrier services in the
cable plant, David Sedacca, Hukk Engi-
neering, and Wayne Thomas, Scientific-
Atlanta, May 1996, 92.

Digital testing: QAM fundamentals, Ernest
Tsui and Michael Meschke, Applied Signal
Technology, May 1996, 82.

Tackling digital with TDRs, Doug Hartzell
and Amy Borchert, Riser-Bond Instruments,
April 1996, 74.

Hybrid digital/analog signals: Dynamic
range theory—Part 2, Morris Engelson and
Jerry Harris, Tektronix, March 1996, 60.
Hybrid digital/analog signals: Dynamic
range theory—Part 1, Morris Engelson and
Jerry Harris, Tektronix, February 1996, 58.
Improving quality in automatic proof
measurements, Jeff Thomas, HP CaLan,
December 1995, 60.

Testing and aligning the reverse path,
Steve Windle, Wavetek, November 1995, 42.
Testing of 750 MHz systems with simulat-
ed digital loading, Chuck Moore, General
Instrument, November 1995, 52.

Near-field probe: Ask Dr. Don, Don Runzo
and Linda Wood, ComSonics, November
1995, 62.

Helpful TDR hints for troubleshooting
drops, Duff Campbell, Riser-Bond Instru-
ments, November 1995, 66.

Measuring optical return loss, Randy
Goehler, Cox Cable, October 1995, 69.
Signal leakage: Five years later, Michael
Lance, Priya Shrinivasan and Priscilla Wu,
FCC, August 1995, 80.

A quick field strength primer, Ron Hranac,
Coaxial International, August 1995, 80.
Drop cable shielding/testing to minimize
signal leakage, Mark Bolar, Belden Wire &
Cable Co., August 1995, 82.

Determining test system accuracy in mea-
suring 1 GHz passives, Michael Holland,
Holland Electronics, July 1995, 64.

Testing digital video—Part 2, Helen Chen,
Hewlett-Packard, June 1995, 80.
Development of a cable system simulator,
Craig Chamberlain and Ty Pearman,
CableLabs, June 1995, 118.

Testing digital video—Part 1, Helen Chen,
Hewlett-Packard, May 1995, 76.
Troubleshooting audio in the headend, Ed
Lindsay, Wegener Communications, April
1995, 78.

Remote fiber test systems in CATV
environments, Daniele Knapp and Darryl
Rakestraw, Photon Kinetics, January 1995, 46.
Winning the fiber race with an all-in-one
OTDR, Tim Williams, Telecommunications
Techniques, January 1995, 50.

Dynamic waveform acquisition: Measure-
ment with mini-OTDRs, Ray Hoffman,
Bend Cable Communications, January
1995, 56.

Video testing step by step—Part 5, Jack
Webb, Sencore, January 1995, 62.
Accuracy verification in carrier-to-noise

measurements, Benny Smith, Hewlett-
Packard, January 1995, 72.

Training

Reverse optical transmitters: Part 2,
November 1996, 82.

Reverse optical transmitters: Part 1,
October 1996, 116.

The return path—A quick quiz, NCTI,
September 1996, 116.

Optical node status monitoring: Part 3,
NCTI, August 1996, 116.

Optical node status monitoring: Part 2,
NCTI, July 1996, 68.

Optical node status monitoring: Part 1,
NCTI, June 1996, 194.

Training for current operations, Michael
Smith, Adelphia Cable, May 1996, 26.
Service calls: Get it right the first time,
Bruce Weintraub, SBC-Media Ventures,
January 1996, 70.

Pole climbing training safety, Doug Daut,
Viacom Cable, July 1995, 68.

Two-way operations

Reverse traffic considerations on HFC
node size migration, Tim Wilk, Scientific-
Atlanta, October 1996, 70.

Return design for digital: Part 2, Dean
Stoneback and William Beck, General
Instrument, September 1996, 48.
Combating ingress with addressable taps,
John Galligan, BellSouth, September 1996, 30.
Tackling telephony and data challenges,
Raja Natarajan and Douglas Robertson,
Motorola Multimedia Group, September
1996, 36.

Return design for digital: Part 1, Dean
Stoneback and William Beck, General
Instrument, August 1996, 80.

Video

Suppressing DPI—Part 3, Glyn Bostick,
Ronald Mohar and Vince Cupples, Commu-
nications & Energy, April 1996, 56.

MPEG for video compression, Arun
Ramaswamy, Vela Research, April 1996, 52.
Suppressing DPI—Part 2, Glyn Bostick,
Ronald Mohar and Vince Cupples, Commu-
nications & Energy, February 1996, 66.
Switched digital video, Lawrence Lock-
wood, TeleResources, January 1996, 18.
Coax vs. unshielded twisted-pair, Stephen
Lampen, Belden Wire & Cable, December
1995, 48.

Suppressing direct pickup interference—
Part 1, Glyn Bostick, Ronald Mohar and
Vince Cupples, Communications & Energy,
December 1995, 54.

Testing digital video—Part 2, Helen Chen,
Hewlett-Packard, June 1995, 80.

Why take an interest in DAVIC?—Part 2,
Bob Luff, Scientific-Atlanta, May 1995, 20.
Testing digital video—Part 1, Helen Chen,
Hewlett-Packard, May 1995, 76.
Cryptography for video signal security,
Lawrence Lockwood, TeleResources, March
1995, 24.

Video testing step by step—Part 5, Jack
Webb, Sencore, January 1995, 62.

Western Show

CT/IC Daily Product Wrap-Up, April 1995, 69.
CT/IC Daily Product Wrap-Up, March
1995, 79.

Western Show a vendor’s dream, February
1995, 14.

CT/IC Daily Product Wrap-Up, February
1995, 69. €T
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IN GULF WAR » 1996:

Microphase technology is now available for civilian

After more than 40 innovative and success-
ful years developing critical electronics
equipment for the defense and aerospace
industries, Microphase Corporation has
entered the telecommunications market.

Redirecting our technical expertise to
today’s exploding information revolution,
Microphase will soon be delivering our high-
powered technology to leading-edge HFC
networks and PCS products everywhere.

See us at the Western Cable Show
Booth No. 4566

587 Connecticut Avenue

PO Box 960

Norwalk, CT 06854-0960
(203)866-8000 fax: (203)853-3304
http://www.Microphase.com

BReOR TELICOMMUNITATIONS » 1955: INTRODUCE

use.

Now in position to blow our cover, we hope
you'll look to Microphase—not only for your
clear path to the finest filters, diplexers,
multiplexers, detectors, integrated assemblies
and DLVA's on the market—but fcr the
innovative and cost-effective solutions that
will improve communications around the
planet...and beyond.

To uncover the secrets that shape our future,
keep your eyes and ears on Microphase.

MICROPHASE

CORPORATION

Reader Service Number 28




Cable modem

Scientific-Atlanta introduced its
dataXcellerator cable modem sys-
tem. S-A said the product is intend-
ed to provide a cost-effective way for
cable operators to deliver high-
speed data services over existing
broadband networks. The company
expects the pricing to be at $259, or
with volume purchases, $199.

Scheduled to be ready for com-
mercial delivery in the first quar-
ter of 1997, the system operates
over one-way plant using the pub-
lic telephone network for the re-
verse path. It provides throughput
of 1.2 megabits per second, or
about 40 times faster than today’s
fastest telephone modem and about
10 times faster than integrated
services digital network (ISDN)
services for rapid data access.
Status monitoring and remote
network management through
S-A’s Melbourne, FL, operations
center is provided.

The system utilizes one-half of a
6 MHz channel and includes a built-
in analog 28.8 kbps telephone
modem in an externally installed
cable modem. This is said to elimi-
nate compatibility problems with
subscribers’ computers and provides
sufficient upstream capability for
most at-home applications.

Requiring no immediate invest-
ment in the transmission or distrib-
ution components of the cable plant,
the system also doesn’t require
asynchronous transfer mode (ATM)
equipment in the headend.

Reader service # 312

Optical node

ofge

amplifier

New from Phillips Broadband
Networks is the Diamond Net optical
node amplifier (6-DNA) that features
four of the company’s active Power
Doubling outputs with full analog ca-
pabilities at 862 MHz. This is said to
allow and operator to reduce overall
active count, improve system reliabil-
ity and lower life-cycle costs.

The unit can be configured to
provide up to four high-level outputs.
Its right angle ports are adaptable

128

PRODUCT

NEWS

to both pedestal and underground
installations.

With fewer external splits than
conventional units, the four-port
DNA is said to provide greater sys-
tem reach and added flexibility in
design. The patented diagonal-fin
housing promotes optimum heat dis-
sipation for increased protection of
internal electronic components.

The 90% efficient switching mode
power supply lower operating costs
and reduces the number of line
power supplies necessary for each
application, according to Phillips.
With an input voltage range of 42-
90 VAC, the DNA is readily adapt-
able to both 60 and 90 VAC systems.
With the addition of a 7th port pow-
ering kit, power inserters are no
longer required. The product also
supplies 15-amp power-passing ca-
pability at -70 dBc hum modulation.
Reader service #311

Mini OTDR

Hewlett-Packard’s HP E6000A
portable mini optical time domain re-
flectometer (OTDR) features a 35 dB
dynamic range, 16,000 data points
with 15 cm resolution, and 20 m
deadzone. One-button automatic test
and analysis is said to make it easy
for technicians to take measurements
and characterize links instantly.

An intuitive user interface and
on-line context-sensitive “help” is in-
cluded. Also provided are sophisti-
cated features such as the optimize
mode, which provides the best possi-
ble performance for a given parame-
ter: dynamic range or resolution.

It weighs less than 2.8 kg (6.2
pounds) and incorporates the latest
“smart battery” technology, which
features long battery life, short
charge times and exact charge sta-
tus information.

The product also can be used as a
fiber break locator or a stabilized
light source. It is compatible with
the company’s full-size OTDR (HP
8147) and remote fiber test system
(HP 81700 Series 200).

Reader service # 310

Data processor

TV/COM’s new Universal Data
Processor (UDP) is the first in the
company’s series of DVB-compli-
ant data processing products that
will add high-speed data capabili-
ties to uplink, headend and down-
link systems.

The global market for uplinks
and cable headends will increasing-
ly demand a range of data applica-
tions, which will require different
data rates depending on the trans-
mission of the data to the uplink
site and the types of information
being transmitted to the end user.
Standard data rates, including T1
and E1 ranging from 1.544 to 2.048
Mbps, are said to be most likely re-
quired as inputs. Long-term, the
data requirement will range from
19.2 to the “fire-wire” IEEE 1394
speeds of 100+ Mbps.

The UDP product line consists of
the UDP itself, a rack-mountable
computer that provides the power to
process the required maximum
bandwidth; and two PCI-based plat-
form products developed by
TV/COM—an uplink data insertion
(UDI) module, and a downlink data
extraction (DDE) module for the
downlink side. Both the UDI and
DDE are installed in a UDP.

The UDI provides an interface to
insert a data stream and transform
it to DVB/MPEG-2 transport packets
(T-Link). The output T-Link stream
is connected to the company’s uni-
versal services processor (USP),
which multiplexes the data stream
with video and audio channels, thus
providing an outgoing video/audio/
data MPEG-2 transport stream. The
DDE accepts T-Link inputs at the
downlink and extracts the data from
the transport stream for processing.

Direct monitoring and control of
the UDP is through TV/COM’s net-
work management system.

Reader service # 309 —
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Hey, Did you guys
know that Tulsat sells
300mhz-750mhz

Yeah,
most people think Tulsat only
repairs descramblers
and headend equipment,

Do you think they'll remember
that Tulsat sells eq's , pads, taps,

traps, trim networks and
connectors?

Sure they will.

Everybody knows the best
advertisment

is word of mouth.

e TULSAT RS ENY

Reader Service Number 34



Shrink tubing

Tubing that provides environmen-
tal protection for cable TV equipment
above ground and underground is
now available from 3M Telecom Sys-
tems Division. The CCT heat shrink
tubing protects splices, trunk amps,
line extenders, splitters, ground

blocks, drops and taps against dam- The product has a cross-linked
age from UV, temperature, water, polyolefin outer wall that is resis-

chemicals and mechanical strain. tant to sunlight and weathering. Its

EASY-TO-USE « ACCURATE MINIMAX SIGNAL LEVEL METERS

o MINIMAX SIGNAL LEVEL METERS »

Model Shown: MlNlMAX—
Minimax-M800
Rugged
Accurate
Lightweight

Fast Digital Tuning
Digital dB Readout

Q Hum Measurement
Automatic Calibration
4 \

Simple-To-Use
\\ Carrier to Noise

MMDS Power Supply
Autoranging Attenuator

 3SN-01-ASY3 * SHILIW TIATT TYNDIS XVINININ * 11VHNIIV » SHILIW TIATT TVNDIS XVYWINIW © 3SN-01-ASV3

Sadeico
1-800-569-6299

Worldwide call 201-569-3323 ¢ fax 201-569-6285
Sadelco, Inc. ® 75 W. Forest Ave. ® Englewood, NJ ® 07631 USA

o EASY-TO-USE » MINIMAX SIGNAL LEVEL METERS » ACCURATE « MINIMAX SIGNAL LEVEL

o SHI1IW 13ATT TYNIIS XVININIW

MINIMAX SIGNAL LEVEL METERS ¢ ACCURATE » MINIMAX SIGNAL LEVEL METERS
Reader Service Number 130

adhesive lining functions as a
sealant to prevent moisture and
corrosion damage. It shrinks to one-
third of its expanded size, forming a
strong protective barrier against vi-
bration and movement.

Two thermochromic stripes darken
when the tubing has been installed
properly. The tubing has an adhesive
lining designed to make stripping and
reentry easy by merely reheating the
tubing to soften the adhesive.
Reader service #308

Optical

The 2000 optical alarm unit
(OAU) is the newest module to be
designed for Norscan’s 2000 cable
monitoring system. It is a plug-in
unit that monitors the power loss of
a pair of single-mode fibers in a com-
munications cable. It contains an
FC-PC connectorized 1,550 nm laser
transmitter and optical receiver.

The product provides continuous
optical loss monitoring over two single-
mode optical fibers that are looped
back at the end of the monitored span.
By detecting attenuation changes in
the monitored fiber, the system pro-
vides early warning of microbending
and macrobending optical loss increas-
es that are the result of changes on or
damages to the cable structure.
Reader service #307

Emergency

channel switching

The SMC system from Tekron
Communications Systems is de-
signed to perform scheduled and
controlled channel switching in re-
mote headends or hub sites. It can
be configured for IF (nonblocking)
or baseband matrix switching.

It is said to be ideal for emergency
broadcast system (EBS) “emergency
channel switching,” and can be config-
ured for multi-matrix operation to
switch selected or all channels in the
headend and replace them with one
channel in emergency situations. The
system also can be used for channel
program substitution (Syndex), chan-
nel substitution during black-out pe-
riods, redundancy switching, special
events and maintenance.

Reader service #306
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Agile Demodulators

Be wise... and choose from our family of agile demods.

WHO offers the greatest selection of agile
demodulators in the industry?

VIDEOTEK

WHO is the largest agile demod supplier in
North America?

VIDEOTEK

WHO offers a full range of versatile features?

VIDEOTEK

WHO combines premium quality & intelligent
design with smart prices?

VIDEOTEK
WHO offers a FREE 30-day trial?
VIDEOTEK

With two new choices in agile demodulafors. vou have more reasons
than ever to choose Videotek. At half the price of our competition, this
foursome of demods with full front panel control. brings in up to 192
channels and has features that include Pro channel. zero carrier
pulse. synchronous and envelope detection. simultaneous stereo and
SAP capabilities. plus two baseband outputs.

Two of the models. the DM-192 and DM-154 have been
specifically designed for FCC compliance testing. For other
applications, the DM-145 and DM-141A round oul our product family.

Innovation in agile demodulators has been our specialty for two
decades, making Videotek the wise choice.

Premium Quality, Intelligent Design, Smart Prices... That's Videotek.

Call teday to take advantage of our FREE 30-day trial or o receive a copy of the white
paper regjon “Agile Demodulators in the Cable TV Indusiry;.” Contact dJoy Bozeman at
1-800-800-5719 or e-mail your request o 1 04472.577 Zcompuserve.com.

A Zero Defects Company

243 Shoemaker Road. Pottstown, PA 19464 1 800-800-5719 (610) 327-2292 Fax: (610) 327-9295
Reader Service Number 110
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Broédbal;d Trainin

A comprehensive, broaaband
technology seminar

Sept. 11-13, 1996
Sept. 18-20, 1996
Sept. 25-27, 1996
0d.. 2-4, 1996

0d. 9-11, 1996

0. 16-18, 1996
0d. 23-25, 1996
0ct. 30-Nov. 1, 1996
Nov. 6-8, 1996

Nov. 13-15, 1996

Includes hands-on training in Philip’s mobile
classroom, simulating a complete hybrid fiber
coax (HFC) system.

Minneapolis, Minnesota
Detroit, Michigon
Cincinnati, Ohio

Baltimore, Maryland
Charlotte, North Caralin
Naples, Florida
Montgomery, Alabama
Boston, Massachusetts
Truro, Nova Scofio, Conodo
Syracuse, New York

For Information/registration, call:
1.800.448.5171
In NY State: 1.800.522.7464
Philips Broadband Networks, Inc.
100 Fairgrounds Dr., Manlius, NY 13104

Lot make things bettr

Learn to splice, test, connect
and troubleshoot a
fiber optic network.

970-663-6445

Fiberlight
International
92100 W. Drake #269

Ft. Collins, Colorado
80526

v

Z4

SEE THE TRAINING
COLUMN ON
PAGE 144

& PHILIPS

g | &

MFG | UPGRAD

BUY
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Scientific
Atlanta

dB-tronics

~SELL REPAIR

Upgrading or adding channels?
Contact us for all your equipment needs.

SAIl Amps @ Fiber Optics @ Videociphers
(@ Addressable o S-A, ¢-COR N Magnavox
¥ Converters @ EQs @ I'/,ag‘qmdes

864-574-0155 e« Fax 864-574-0383 < e-mail sales@dbtronics.com

http://www.dbtronics.com

NMI Management
& Training Services
30 Kingwood Rd.
Oakland, CA 94619

SAVE $$$ ON UNNECESSARY
PLANT RELOCATION COSTS!

RIGHT OF WAY TRAINING

The most comprehensive and cost effective
right of way training available.

You will learn:

o Why easements are necessary

© How to write and inferpret easements

o To read and understand legal descriptions of real
property

© Basic real property low

o To negotiate with property owners and
governmental agencies

o How to read and comprehend tax assessor’s maps
and ownership information

« How to comprehend franchise rights and obligations

o The best way to handle trespass complaints
{when your company is the trespasser)

o The pitfalls of verbal permission to occupy private
property

The 1984 Cable Act provides a great deal of protection; however, your

company needs more than the act provides. Our dlass is four and

ane holf doys in length and is only $975 per student. Call for o

complete brochure and schedule. Classes taught nationwide.

References and lient list available.

S

INSPECT = PAINT « REPAIR « RE-GUY « LIGHTING = ERICT |
| ANTENNA » | EEDLINES + ANALYSIS = DISMANTLE |

l 4 HERMAN ]. JOHNSTON l
l i PRESIDENT ‘
e
X1 S .
| A ) Nationwide i
| \\M Tower Company
RADIO, TELEVISION, C.A.T.V. AND MICROWAVE TOWIRS

| 1.0 BOX 130 « PUOLE, RENTUCKY 42444 = (502) 533-6600 |
| MOBILE (502) 831-4573 FAX (502) 33 3-0044 |

Place an ad in the Training

DOES YOUR COMPANY OFFER TRAINING?

Section so everyone knows.

GENESIS CABLE

Full Selections
330 & 450 MHz Electronics
L ~ SAVINGS! SAV

SURPLUS SUPPLY

FACTORY AUTHORIZED SUPPLIER PHILIPS BROADBAND REFURBISHED

| MAGNAVOX 450

8000 Series
Taps & Couplers
INGS! SAVINGS!

Cable Only 2 in 1 with Vol

Call Ed Manley at 916-97

Genesis Cable Surplus Supply * 3487

Converters
DPV #5 Refurbished » DPV #7 Refurbished » SA 8550's
Complete Selection of JM Telecoms Remotes Featuring

Full Selection Gilbert Connectors » Connectors or Electronics — Cash Paid
Wanted: Surplus Equipment
Let Genesis Cable Surplus Maximize Return On Surplus Inventory

ume Control » Free Batteries

1-8989  Fax 916-971-8988 l

N. Orange Ave.,No. Highlands, CA 95660

BROADBAND cquipMENT

A% I o WEBUY
AND SELL
QUALITY
CATV
INTERNATIONAL
LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA * (619) 631-2324 * Fax (619) 631-1184

FREE

WAVETEK
Meter

with your repair or sales orders
We Buy, Sell & Repair
CATV EQUIPMENT
Call for Details

RMT ENGINEERING
800-228-0633




FIBER OPTIC RF

FREE talog & 80 Audio/Vi Applic.
44pg Catalog ’9 udio. deo. p!) c.

. P . €G,
A A‘\““ e ‘:;’:onn:l.lmc.
19 %% ST GX rRans, acw, RESe
- TAPE, VIDEO, g
X vu‘:"c 80XES -
o THEou VideoiAudic)
‘ 1 w180 Videohutie| oo
el H2iv240m Ausia Oaty
W [f1a2 0w Videorhutia
RGB-Sync Dist. Ampls. Routing Switchars 5 ‘j
OPAMP LABS INC (213) 934-3566

Video & Audio Dist A:;’:ﬂ.
1033 N Syc.mog Av LOS ANGELES CA, 90038

WE BUY & SELL i Lo
SURPLUS NEW & USED u a L!

TEST METER & SOURCE INSTALLER'S METER &
Connectors, Taps, 1 GHZ WHITE NOISE SOURCE

Headend, Line Gear, Misc. S poeeon Rodsare S o e sy
Calil for tion. =
TM BROKERS SADELCO™R&D £
5402 Highway 95 - Cocolalla, ID 83813 Santa Barbara, CA 93105 TEL/FAX 805 682-3341 g
Tel: (208) 683-2797 or (208) 683-2019
Fax: (208) 683-2374
SEE INVENTORY ON HOME PAGE
EMAIL :moorstacomtch.iea.com

HOME PAGE:http://www.iea.com/-moorst
We Accept M/C or Visa

Custom Made

Rocky Mo AIN Jumper Assemblies
All Brands Fittings/Cable
v Q JUMPER CABLES .

P.O. Box 9707 » Helena, MT. 59604

Ofur jumpers ne\gr Ieavel our plantI during constn;c}i}on'. insun;gg :ns&ection of ebach phase
onstruction. i trol i t t ibe.
BOUGHT / sOLD / SERVICED T G for pricing and fred aampne, O'est Rf leakage possibe
SA 9260 Agile Mod . .. ... .. $275
SA 8510 Converter ... ....... $25
Magnavox 450mhz Station . . . .$349
Gl White VCIl .. ... ... ... $249 oo
Jerrold 450mhz Station . .. . . .. $349 Cab’eToo’sm CAD Complete CAD S - Easy to setup and learn
JLE 330mhz to 550 mhz . . . .$35.125 mo aggl;t:Tools é;t;m‘ Includes utilities - Map Stat, —
R | 450 4 PortTap . ... ... 1.50 n . Outage Tracker, Street List,
ega o lap $ - Y . AND AutoCAD LT 2.0 Noise & Distortion Calc, more! w
WE SERVICE WHAT WE SELL - T ¢ $1295.00 o We also provide CATV —
SINCE 1982 ! : I I | Design & Drafting Services
_
All Types of Equipment Wanted — FAX list!! Visit our website or 2246 Garwood Rd, Sicklerville, NJ 08081
call for a FREE demo (609) 346-2778 GoldCom m
www.GoldCominc.com fax: (608) 782.0841 ——————nc. »
SERVICES, INC.
1-800-98-ARENA ¢ FAX 1.610-279-5805 w

TEST EQUIPMENT

Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, TDR's, { — ]
. Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment.
Adve rt I se Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. -
. SATELLITE ANTENNAS =
i n th e c I a ss ifl e d s Used Scientific Atlanta, Andrews, Vertex, RS| and others. 7 meter and up.
PTL Cable Services Inc. USA ¢ Phone (407) 747-3647 « Fax (407) 575-4635 i
BUY-SELL-TRADE (o]
—
Publishers: this is a strip in for Quality Cable (myk). Pick up original art from IC June P74 | K=
-
—<
Scientific Atlanta Jerrold
Magnavox Compedco
Amphenol C-COR
Texscan Ripley
Sylvania Lemco
Belden Cabletech
Comm/Scope Panasonic
Blonder Tongue Mo-ped

Phone: (954) 978-8845 Fax: (954) 978-8831 www.qualitycable.com




When You Need Quality and Dependability, You Need
RITE CABLE CONSTRUCTION, INC.

Specializing in
Telecommunications Construction — Including Strand Mapping, Asbuilt Mapping, Fiber Optic Routing &
Design, Splicing Schematic, Map Digitizing, System Design, Project Management, Fiber Splicing &
Testing. Aerial & Underground Construction, Coaxial Splicing & Activation, System Sweep & Proof of
Performance Testing, Complete Residential Installation, MDU Pre-Wire/Post Wire & Material Management.

“Do it the RITE way the first time.”
Les Smith, President 1-800-327-0280
P.O. Box 3040 (32723-3040) Fax: 1-904-738-0870
1207 S. Woodland Bivd.. Suite 1
DeLand, FL 32720

Jdl=1 el:apl"
[ SYSTEMS

Design © Installation « Testing * Full Turn Key Services

COMPLETE TURNKEY CONSTRUCTION  1-800-338-9209

@ CABLE CONSTRUCTORS, INC.

o ; - Applications:
* Coamg e Flber. QUL Supply . Telephone » Cable TV « 802 Networks * Process Control
» Mapping and Design « Emergency Fiber Restoration « Security * IVHS ¢ Educational Networks
* Member SCTE + System Sweep Services Include:
» Splicing and Activation * Proof of Performance System Engineering & Design « Outside Plant Construction
« Fusion Splicing « Turnkey Headend « Project Management « Aerial & Underground Cable Installation
R . « Systems Integration * Premises Wiring ¢ Splicing « Termination « Testing
« Aerial, Underground & « Complete Turnkey Project « Activation « Training * Emergency Service
Fiber Construction Management

AXSXS Communications

P.O. Box 571 \ Planes 1057 » (1405) Buenos Aires

r quality service performed on a timely basisJ

Danielson, CT 06239-0571 Repubilca Argentina
Tel: 860-774-4102 » Fax: 860-774-4783 Tel: 582-2915 * Fax: 582-1372

'WE BUY SCRAP CATV CABLE|[  [eribcEroINT]

“ COMMUNICATIONS INC.
DWEST
MI CAB LE SERVICES Aerial Underground

| New Build Rebuild

800'852'6276 ‘ Fiber Placement Upgrade Splicing

E MAIL CC| @ cableconstructors.com ¢ http://www.cableconstructors.com

DIRECTORY

o Installations Splicing
B 10 YRS OF NATIONWIDE SERVICE (800) 766-2188
bl | PO Box 96 Argos, IN 46501 DALLAS ¢« HOUSTON ¢ PHOENIX ¢ BOSTON « HONOLULU
= [ — § _ -
—_ Y/ . , T ANNOUNCING PCMS
w ‘li l @ Qua&ty Rep ait at Comp etitive Pttcmg . A PC character generator for under $500!
= REPARCenten  REePAIRS & SALES == IS¢ EAS.Y TO. I
_— O In Warranty Repair [0 iqua Does not require Windows
0 Jerrold Addressable Repair Specialist [f—x\ Optional VCR controller.
O DP5, DP7 & DPV7 / Panasonic 1402, 1403 - _ . .
0 Remote Repair (URC 450, 5650) [Froc delivery | Full color graphics / remote entry / multiple users
. | & pickup i
For m;;;";::?:?:n:::““' cerf;?nu:r;;ls Dickel Communications call today
TCI Tel: (908) 583-2026  Fax: (908) 290-1677 | 5208 E. Hanbury FAX 310-496-4716
Asf. 25 Industrial Drive o Cliffwood Beach, NJ 07735 Long Beach, CA 90808 Tel. 310-496-0674
Are You Looking ﬁ" c / RETURN PATH ACTIVATION
for Installers?? a o m ' r‘éAObDAiT.gTSEEﬁgL%EESI\ID RELOCATION SERVICE
Building Communication Systems Throughout America . RERACK AND REWIRE
. OPTIMIZE
NaCom, a contractor offering N h’ L + FCC PROOF OF PERFORMANCE
outstanding customer service for: N eres ‘111 oy ANUAL FROOFS
= Residential Premise Wiring ‘xsm,,;‘,’,',"'f ouy "k - RETURN ACTIVATION
= MDU’s F “y AN TSB . ggsslgNE mgggtxc;nme
= Drop Buries A | ~—— - AS BUILT MAPPING

- SYSTEM DESIGN

= Primestar - MAP MANAGEMENT AND SYSTEM UPDATES

= Broadband Modems
Call (800) 669-8765, Ext. 3046

P.O. Box 305

e 800-292-0126

Nationwide
Services




FREE FIBER OPTIC ROUTE REDUNDANCY
* Create Reliable, Fault Tolerant,
Cost Effective HFC Systems

* With Switchable Optical
Splitters (SOS), add Self-Healing, k
Route Redundant Rings without g%
additional transmitters.

OptiVideo Corporation
TEL: 303-444-2160 FAX: 303-444-2242

|
‘ Your NO. l vendor of

- Converlers « Remoles « C.G.'s + Parls

with

’ Price = Service = Delivery

- Cable Technologies International, Inc.
2500 Office Center, Suite 300 Willow Grove. PA 19090

(215) 657-3300 Fax (215) 657-9578 E-Mail dtii@haven ios.com

We’re going to the Optical Fiber
Conference (OFC) in February
and the National Show in March.

ARE YOU?

Maintain your industry presence.
Advertise in Communications Technology.

We Buy Scrap CATVé“’*”ﬂ
MATEJKA =*

Cable Recovery Inc.
CoasT 10 CoAST SERVICE

' 818 W. 31d St. ® PO. Box 1224
Tel: (800) 8312925 BuYers oF ScraP CATV  Winona, MN 55987

CAD Charles Wright

-
(815) 698-2564
W DRAFTING Rt. 116 & I-57, Central Plaza

1
(WP 4P| SERVICES,INC.  Aghkum, IL 60911

* Base Mapping * As-Built Mapping
* Strand Mapping * System Design
* Digitizing Services * System Walkout

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

(203) 953-3770
S (203) 546-1055
1(800) 466-8168
S Fax (203) 953-3772
* System Audits ¢ Instalis
* Direct Sales «C.L.IL
* Drop Replacements * As-Builts

* M.D.V. Postwire and prewire  * Underground

Contact: Ed Reynoids
80 Vanderbilt Ave. « West Hartford, CT 06110
110 Goodwin Rd. « Canterbury, CT 06331

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
FtoF, NtoN, BNC, RCA, F-81

Gilbert AHS RG-56 Belden

LRC RG-59 Times

Off Shore RG-11 Comm/Scope

PPC RG-213 Intercomp
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths
Fax: (602) 582-2915, PH: (602) 581-0331

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

Video Poster™ [(@y=tie

{Low cost Character generators

*Infra-red VCR deck control
*Full weather station options
*Free Hi-res graphics & Logo
*User sets Time & date events
*Battery backed Ramdisk :

*Program all via modem from IBM MAC or VP

Engineering Consulting | Ask for
Tel:714-671-2009*Fax:714-255-9984| video tape

WEB-->http://home.earthlink.net/~engcon

Graphlcs 3
Crawl messages

130 SPECIALIZED TRUCKS IN STOCK 11100 |

(10) Telsta-Versilift 1 Ton Buckets In Stock
(10) Digger Derricks Etc.
(50) 28 To 75 Ft Bucket Trucks In Stock
Call For Price List: (215) 721-4444 Fax: (215) 721-4350
=i Opdyke Inc.
\- Truck & Equipment Sales
ﬂ/‘*‘ Y —— ﬁ 3123 Bethlehem Pike
A F ot Hatfield, PA 19440 USA

,_“"' v s

“~

We Buy Surplus Trucks
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BUSINESS

TESINC

6523 N. Black Canyon Highway
Suite 200
Phoenix, Arizona 85015
(602) 242-8110 FAX (602) 242-8227

tegeseionec

A Dycom Compan;_

EXPERIENCED CATV
POSITIONS AVAILABLE NATIONWIDE
Fiber/Coax Splicers
CATY Make Ready Engineers

Strand Mappers  Project Managers
CATV Designers As-Builters
Installers CAD Drafters

An Equal Opportunity Employer
Send Resumes and Call: 1-800-800-7886

IF YOUR LIGHT IS OUT,
YOU COULD BE FINED!

Avoid Costly
FCC Fines
with CFT’s

Lﬁk:; [ TowerSentry .

For more information
on how to put TowerSentry
to work for you, call...

Tower Light and Transmitter Monitoring Specialists

Emergency Alert
Systems By

Idea/onics

TO MEET THE FCC MANDATE or
For local franchise requirements
Complete Audio and Video or
Audio only systems available.
Compatible with all headends.

Affordable

Idea/onics

The Pioneers in Emergency Alert Systems

(701) 786-3904

Wanted!

Experienced long term heip for
Southeast rebuilds/upgrades

Aerial Crews
Underground Crews

Splicers
Instaliers
U\

Field Engineers

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

Fax: (701) 786-4294

Advertise
in the classifieds

SA 8600

Operotes 8600

ofscreen progrom
$4.50

Zenith Tocom

series Zenith converters
$3.75

Cable Search Associates

Professional Search and Plucement

Engineering ® Management
* Technicians © Sales

* Marketing ® Construction

Call or Write
WICK KIRBY

Office (630) 369-2620 FAX (630) 369-0126
P.0. Box 2347  Naperville, IL 60567
Fees Paid

Operates off PM, PZ & ST Operotes ol 5503 &
5507 series VIP converters

SRC 175 (beige) ~ SRC175 (black)

Operotes ol 8500 to 8580 series norrvolume
$4.00

SA converters

ALSO AVAILABLE:

SA 475 PAN 120

JER 400 PAN 140

JER 450 PAN 170

JER 550 Pioneer (w/vol)

JER CFT 2000 6in-1 UNIVERSAL

Alf remotes are quality tested. Call for specs

$3.75

—— VOLUME DISCOUNTS ENCOURAGED —

e

ALSO AVAILABLE:

SA8500  PAN110
SA8511  PAN 120
SA8520  PAN130
SA8525  PAN 140

JC7200 $3.75 ony quontity  SC 8600

Fits Jerrald 7200 series.

Fifs ScientificAtionto 8600 series.

— SAB550  quontity
$5.95 ony quontity  SA8580  pridng
5A 8590  discounts!




Washington, DC Area

This rapidly growing DC area
Cable MSO s seeking qualified
applicants to fill the following
positions in the Engineering and
Technical Service Department.

CONSTRUCTION PRO]ECT SUPERVISORS - (requires 3 years experience)

Two individuals to be jointly responsible for coordination of men and materials for aerial and underground cable
television. Must be experienced with installation, splicing, and activation of high-tech cable television systems in an
MDU environment. Telephone construction experience a plus. Experience with telco distribution systems (copper,
fiber, and coaxial cables) highly desirable.

STRAND MAPPER / DESIGNER - (requires 3 years experience)

This position requires training and experience as a field engineer able to design cable and telephone distribution
systems in both franchise and private cable (MDU) systems. Must be familiar with strand and as-built mapping,
design techniques, CAD systems. Coaxial, HFC, fiber analog and digital, plus upstream design experience desirable.

HEADEND TECHNICIAN - (requires 3 years experience)

Experience with 70-channel headend environment is a must for this position. New, upgrading and rebuilding of
headends will require a working knowledge of off-air, satellite and local channel carriage, PPV techniques,
scrambling, data links, microwave, digital and analog delivery and a working knowledge of power distribution.

TRUNK SWEEP / BALANCE TECHNICIAN - (requires 3 years experience)

Applicants should be familiar with trunk / distribution sweep systems working in Scientific-Atlanta and Magnavox
environment. Must be able to align, sweep, proof test and trouble shoot using HP and Calan equipment.

TELEPHONE OSP TECHNICIAN - (requires 1-3 years experience)

Applicants should be experienced with telephone installation, trouble shooting, and installation of customer premise
equipment.

CHIEF TECHNICIAN / SUPERVISOR - (requires 3-5 years supervisory experience)

Applicants should have skills with all facets of cable television / telephony distribution systems in MDU
environments. Will supervise fleet of technicians and installers to provide hands-on instruction, assistance and quality
control of installations and trouble shooting. Experience with POTS a plus.

MICROWAVE LINK TECHNICIAN - (requires 2 years minimum experience)

Position requires experienced technician to perform pre-license due diligence, purchase, install, activate and proof
test 13 and 18 GHz microwave links (one and two way).

Competitive salary, excellent benefit plan and 401K are offered.

Send resume to: MID A"lMTIC
-
Attn: Personnel Director
5335 Wisconsin Ave., NW #750

Washington, DC 20015

Equal Opportunity Employer or fax to (202) 364-3520

Applicants may be required to complete drug testing.
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EVERYONE
READS THE
CLASSI-
FIEDS.

Call Rebekah Markheim
at 1-800-325-0156

NewCom Technologies, Inc. is a midsize, fast growing state-of-the-art engineering
company with excellent benefits including 401(k), health, dental, and life. We are seeking
qualified individuals for the following positions:

Designer, AutoCAD Rel. 12/13 for outside plant hybrid fiber/coax architectures. Minimum of
3 years experience required. Lode Data experience is a plus. Commensurate salary.

Field Engineers, Minimum 3 years experience for outside plant engineering and/or
permitting. Company provided vehicles and equipment, 80% overnight travel.
Commensurate salary and per diem.

Resume, send resume including work history g

and references to: NewCom Technologies, INC., s

Atin. Ginny Frazee, 2910 Westown Parkway, e Newcomm
Suite 300, West Des Moines, IA 50266 or fax —.. hnolo 9.“
to 515-327-2082. EOE, Drug screening required. - Tec

TECHNICAL )

SUPPORT - CATY
Based iNn Atlanta, GA

Scientific-Atlanta, headquar-
tered in metro Atlanta, is at
the forefront of today's
telecommunications revolution,
with sales in excess of $1
billion. We currently have
exciting opportunities for
CATV technical support
professionals in a variety of
positions:

* Manager, Field Support

* Systems Support
Engineers

» Sr. Service Engineers

* Service Engineers

» Customer Service
Representatives

» Application Engineers

DIRECTORY

All positions listed above
require a BSEE, BSCS or
equivalent and experience in
one or more of the
following areas:

Addressable CATV subscriber
systems, HFC networks,
' Telephony, QAM, QPR,
and/or QPSK modulation
| techniques, computer/data
. networks, basic RF and
. SATCOM systems. Bilingual
skills are a plus.

We offer a competitive salary
and an exceptional benefits
package. For immediate con-
sideration, mail, fax or e-mail
a current resume to:
Scientific-Atlanta, Attention:
Staffing Department - CKRP,
4311 Communications Drive,
MS ATL 30-K, Norcross, GA
30093-2990; FAX: (770) 903-
3902; E-mail to sa.staffing@
sciatl.com. See our Home
Page at www.sciatl.com.
We are an equal opportunity employer

dedicated to diversity in the workplace
(M/FIDIV).

BUSINESS

Dumbauld & Associates_‘l

Broadband Sysiems Engineering & Technologies !

|
1

®
V

Since 1973 D&A has been a leader in the field of engineering

.‘.

-1

.
[N

towards its goals through recruitment of people who are

technology. We are constantly striving to direct our company V

creative. competent and innovative. Our continued success | 1
requires we maintain the highest standards of business ethics and professionalism. and provide
H continual training, education and opportunities for advancement.

CURRENTLY ACCEPTING APPLICATIONS

FROM CATV KNOWLEDGEABLE PERSONS F OR:
Design, Field Mapping, Sales, Administration

Great Pay Plus Good Benefits Package

It takes a high level of ethics, drive. and a willingness to learn to keep up with D&A Technology
THE CHALLENGE CAN BE YOURS

We offer the Highest Degree of Technical Perfection for Engineering Services
CALL TODAY OR SEND YOUR RESUME TO PERSONNEL

Corporate Office
9013 N 24th Avenue, Suite 6 * Phoenix AZ 85021
Tel 602/870-4977 ¢ Fax: 602/870-4820 « Toll Free 800/279-6639
dumbauld@aol.com

= <
> <
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CABLE CAREER OPPORTUNITIES AVAILABLE WITH
TIME WARNER

Located in the North San Fernando Valley, CA we have the following positions available in
our Construction, Engineering and Technical Service Departments:

CONSTRUCTION MANAGER - (8 - 10 years experience)
Individual will be responsible for the CATV construction/fiber optic management and staff to pro-
duce a high quality cable plant for system construction and large 750 MHZ fiber upgrade projects.

PROJECT INSPECTORS - (4 - 5 years experience)

Coordination of staff and material for aerial and underground cable television. Must be expe-
rienced with installation, splicing and activation of high tech CATV systems.

HEADEND TECHNICIAN - (3 - 5 years experience)

Experience with a 70+ channel headend environment is a necessity. New, upgrading and
rebuilding of headends with complete knowledge of CATV operations to include off-air, satel-
lite, local channels, scrambling, microwave, digital and analog delivery and knowledge of
power distribution.

TECHNICAL TRAINER - (3 - 5 years experience)

Experience as a Chief Technician, Plant Manager or Trainer and knowledge of electronics
and cable to establish and maintain an effective technical training program.

Competitive Salary and Excellent Benefit Plans are offered.
Send Resume including salary history to:

CABLEVISION INDUSTRIES (TIME WARNER)

9260 Topanga Canyon Boulevard, Chatsworth, CA 91311
or FAX to: (818) 709-1029

We are and Equal Opportunity Employer M/F/V/D
Supporting a Drug Free Workplace

1. Atlanta “:"J




he following is a listing of
some of the videotapes
currently available by
mail order through the
Society of Cable Telecommunications
Engineers. The prices listed are for
SCTE members only. Nonmembers
must add 20% when ordering.

@ RF Field Strength: Principles and
Practices—An effective presentation
of the basics of an RF field, relating
what it is and how it reacts both in-
side and outside of a cable. Ron
Adamson covers the principles of
shielding, wavelength and the use of
a dipole antenna for detection. In
addition, the terminology of the Fed-
eral Communications Commission’s
“microvolt per meter” is discussed in
relation to cable’s “dBmV.” (1 hr.)
Order #T-1053, $35.

@ Signal Leakage and CLI
Testing—A basic presentation of sig-
nal leakage and CLI testing includ-
ing what they are and how to deal
with them. This program, which fea-
tures Tom Polis and Robert V.C.
Dickinson, provides necessary infor-
mation concerning FCC rules and
limits, grandfathering, filing and
equipment. Ground measurement
techniques and flyover procedures
also are discussed. This is a useful
tool for developing your own plan to
deal with FCC requirements. (70
min.) Order #T-1060, $45.

* TECHNICAL OPERATIONS

MANAGERS
* SYSTEM ENGINEERS
¢ HEAD-END TECHNICIANS

* CONSTRUCTION MANAGERS
& SUPERVISORS

We currencly have mulciple openings with Top
Five MSO’s and foreign clients. Please send
your resume and salary history to: Warren,
Morris & Madison, Ltd., Ann: Technical
Dept., 132 Chapel St., Portsmouth, NH 03801
or call 603-431-7929.
An Equal Opportunity Employer

DECEMBER 1996 « COMMUNICATIONS TECHNOLOGY

S S HELF

/

@ Category V Review Course: Data
Networking and Architecture—Al Kuo-
las discusses digital data and methods
of transmission, covering such topics
as bits and bytes, parity bits, verifica-
tion, formats of information, network-
ing, modulation and multiplexing. (1
hr) Order #T-1061,$35. (Reference
for BCT/E Category V)

@ Category VI Review Course: Ter-
minal Devices—William Cohn and
Mike Long discuss regulatory agen-
cies and standards, signal levels,
noise figures, locating the source of
ingress, installation equipment and
practices, converters, remote con-
trols, interfacing with consumer
equipment and emerging technolo-
gies. (1-1/2 hrs.) Order #T-1062, $45.
(Reference for BCT/E Category VI)

@ Category III Review Course:
Transportation Systems—Tom
Straus provides a technical look at
transportation systems, including
the benefits and trade-offs of differ-
ent methods. This program begins
with a basic discussion of the deci-
bel and then goes on to cover base-
band video and its waveform, distor-
tion, harmonics, ingress and satel-
lite transmission. It also deals with
microwave transmission and refrac-
tion, including AM and FM trans-
mitters and receivers. (1 hr.) Order
#T-1063, $35. (Reference for
BCT/E Category III)

SCTE Sustaining
Member

eler

roehlich & Co.
executive search

PO. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337
All levels of
Technical Positions -
Corporate to Hourly.
Operators and
Manufacturers
Call or Write. Fees Paid.

Note: The videotapes are in color
and available in the NTSC 1/2-inch
VHS format only. They are available
in stock and will be delivered ap-
proximately three weeks after re-
ceipt of order with full payment.

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

To order: All orders must be pre-
paid. Shipping and handling costs
are included in the continental U.S.
All prices are in U.S. dollars. SCTE
accepts MasterCard and Visa. To
qualify for SCTE member prices, a
valid SCTE identification number is
required, or a complete membership
application with dues payment must
accompany your order. Orders with-
out full and proper payment will be
returned. Send orders to: SCTE, 140
Philips Rd., Exton, PA 19341-1318
or fax with credit card information
to (610) 363-5898.

PERSONNEL SERVICES

ALL LEVELS OF POSITIONS FILLED NATIONWIDE
+ Technicians « Engineers » Managers ¢ Sales
Send resume with salary requirement to address below.

Employer Inquiries Invited.

Communication Resources

The Communication Personnel Specialists
P.0. Box 141397 + Cincinnati. OH 45250
606-491-5410 / FAX 606-491-4340

T

Since 1989

Irwin Utilities of Texas, Inc.

Employees & Sub-
Contractors

Aerial, Underground,
Splicing, and Activation
Several Locations in U.S.
FAX Resume: 214-388-7994

139

(w =)
—
w
=t
rm
w
w

d0L1J)3d14a




ur historical guru (aka
Editor Rex Porter) has
provided us with these
trivia questions on the
cable industry. Answers to the last
set of questions appear first. (The
last “Cable Trivia” ran on page 80 of
the November issue.) Look for an-
swers to this month’s questions in a
future issue (along with a new set of
questions). The person supplying the
most correct answers will be award-
ed a special Trivia T-shirt. You may
only win once per calendar year.

To be in the running for a prize,
your answers need to be post-
marked, faxed or e-mailed to us by
the 20th of the month of the issue
date that the specific trivia test ap-
pears in. The first person who sends
in the most correct answers will be
the award winner.

Your answers need to be sent to:
The Trivia Judge, Communications
Technology, 1900 Grant St., Suite 720,
Denver, CO 80203; fax: (303) 839-1564;

Bizarre

£a U.S.
Military Mix-up.
If you ordered your cabinets
from anyone else, they may

be late. Just say
they were |

delivered
to the Air Force
by accident, and

now they are

(For those who didn't
know about Newton’s extremely

fast CPE delivery)

A

g ¢ A8 L HENEEN

By Rex Porter

e-mail: CTmagazine@aol.com.
Good luck!

Trivia #11 answers
1) Rockwell International
2) Burt Harris
3) 89%
4) Dallas
5) Cable
6) Alex Best
7) James Hirschfield, Jr.
8) Luther Holt
9) Frank Drendel
10) Sid Fluck

Trivia #12
1) The Telecommunications Act of
1996 was approved on:

a) May 5, 1996

B) Feb. 8, 1996

C) April 18, 1996

D) March 28, 1996

9) Before the advent of UHF televi-
sion, one state in the U.S. had no
commercial TV stations. It was:

carefully analyzing them.
Speaking of the U.S. military,
just say
= s

> For maore info.
| |-919-575-6426
Newton Instrument also has

an advanced material man-
agement and production
system designed to finish
your every order on time.

Come visit our web site:
www.newtoninst.

inst.com Made Right When You Need It

INSTRUMENT COMPANYINC.
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A) Alaska

B) Nevada

C) New Jersey
D) Maine

3) The first inventor to work with
voice over light by reflecting light
off a mirror that vibrated to the
voice sound waves was:

A) Thomas Edison

B) Alexander Graham Bell

C) Samuel Morse

D) Guglielmo Marconi

4) He was owner of the Utah Stars,
sponsored a car in the Indy 500,
flew Navy fighters in both World
War II and the Korean War, and
once entered the race for governor
of Colorado. He is:

A) Bob Magness

B) Gene Schneider

C) Monroe Rifkin

D) Bill Daniels

5) Of course, a yagi is an antenna

| with sets of one or two dipoles. It

gets its name from:

A) The fact that it can be folded
inward toward its support.

B) An Indian inventor named
Hassish Yagi.

C) A Japanese engineer named
Hidetsugu Yagi.

D) A Hindu relaxation position

6) With a B.S. and M.S. from the

. University of Illinois, he was the

founder and first president of CTAM.

| He won the first National Cable

Television Association award ever
presented for excellence in local com-
munity service programming. Five
years ago, at the NCTA Convention,
he moderated “Old World Opportuni-

| ty: Cable In Europe.” He is:

A) Richard Loftus
B) Greg Liptak
C) Bruce Lovett
D) Jeff Marcus

' And the winner is...

At press time the winner for
Cable Trivia #11 (which ran in the
November issue) was not decided.

| Look for the winner’s name to be

published in a future issue of

| Communications Technology.
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- JGTE Society of Cable
Telecommunications Engineers

1997 CONFERENCE ON
EMERGING TECHNOLOGIES

January 8-10, 1997
Nashville, Tennessee

....
- COMunmunications »
ol
-

TOPICS TO INCLUDE:

" SCTE MEMBER
*“‘Data Over Cable—The
gechno[ogy and Where [t is PRE-REGISTRATION: $240
oing”
«*‘Data Over Cable—Applications HOUSING:
for New Services” $95 TO $120
-“ll\lew Science Applied to Current SINGLE OR DOUBLE
ssues
'“Empirical Dala and Field To register or obtain further information, call
Experiences SCTE at 610-363-6888, fax to 610-363-7133 or

*‘Over the Horizon™ visit SCTE Online at http://www.scte.org.



NDAR

4: SCTE Smokey Mountain
Chapter vendor show, Quality Inn,
Johnson City, TN. Contact Roy
Tester (615) 878-5502.

4: SCTE West Virginia Moun-
taineer Chapter vendor show and
technical program, Ramada Inn,
South Charleston, WV. Contact
Steve Johnson, (614) 894-3886.

Get A Big Boost From
ABC Cable Products’
Little Box . . .

(& ; : = S Time Warner

December

3: SCTE Southeast Texas
Chapter, BCT/E exams, Houston.
Contact Jimmy Smith, (409) 646-
5227.

3-6: Light Brigade Fiber Optics
1-2-3 seminar, installation, design
and maintenance, San Diego.
Contact (800) 451-7128.

Communications Did!

o =

S
™ & N :
CX__"We chose the CBLinX-1 Laser from
‘\\B(} Cable Products lor our governmenl
access channels and slatus moniloring because
it provided us the quality, performance and
expansion capabilities we necded al an
affordable price. d
/Y

Bill Mallette, Technical Manager
Time Warner Communications, Rochester

The ABC family of lasers will give your system the 2 =
boost it needs for all your requirements — from local origination, school
networks, status monitoring and remote sites right up to 110 channels of AM video.

Jump onto ABC Cable Produncts today for
your optical requirements.

CABLE
PRODUCTS

Call us for specifications at 1-800-777-2259, Extension 961. LLe
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Planning ahead

Jan. 9-11, 1997: SCTE
Conference on Emerging
Technologies, Nashville, TN.
Contact (610) 363-6888.

Feb. 19-21: Texas Cable Show, San
Antonio Convention Center, San
Antonio, TX. Contact (512) 474-2082.
March 16-19, 1997: NCTA Cable
*97, New Orleans. Contact (202)
775-3606—exhibitor information;
(202) 775-3669—other information.
June 4-7, 1997: SCTE Cable
Tec-Expo 97, Orlando, FL. Con-
tact (610) 363-6888.

4-5: ADC Telecommunications
seminar, introduction to fiber theory,
Columbia, SC. Contact (800) 366-3891.
5: SCTE Chattahoochee Chapter
seminar, telephony over coax and re-
verse path alignment, Atlanta. Con-
tact Dean Cromer (770) 613-2076.

5: SCTE Gateway Chapter seminar
and BCT/E exams, Overland Commu-
nity Center, Overland, MO. Contact
Chris Kramer (341) 579-4627.

5: SCTE Great Plains Chapter,
BCT/E exams, Bellevue, NE. Con-
tact Randy Parker, (402) 292-4049.
5: SCTE New England Chapter,
BCT/E exams, Best Western, Marl-
boro, MA. Contact Tom Garcia,
(508) 562-1675.

6: SCTE Oklahoma Chapter,
BCT/E exams, Edmund, OK. Contact
Oak Bandy, (405) 364-5763, ext. 249.
9: SCTE Badger State Chapter,
Installer Certification exams, Fond
du Lac, WI. Contact Brian Revak,
(715) 493-2605.

9-12: Light Brigade Fiber Optics 1-
9-3 seminar, installation, design and
maintenance, Sunnyvale, CA, and
Portland, OR. Contact (800) 451-7128.
10-12: SCTE Wheat State Chap-
ter, BCT/E exams, Wichita, KS. Con-
tact Joe Cvetnich, (316) 262-4270.
11: SCTE Badger State Chapter,
BCT/E exams, Fond du Lac, WI. Con-
tact Brian Revak, (715) 493-2605.
11: SCTE Bluegrass Chapter sem-
inar, 750 MHz design and reverse
setup problems, Frankkfort Plant
Board Clubhouse, Frankfort, KY.
Contact Max Henry, (502) 753-6521.
11: SCTE Heart of America Chap-
ter seminar, Jones Intercable Techni-
cal Center, Independence, MO. Con-
tact David Clark, (913) 599-5900.
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Climb the Ladder. Move to Modularity.

the shortest
deadzone on
market

[ ¢4
training I7'

operational
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OPTICAL SPECTRUM ANALYZER

LET'S TALK MODULARITY.
Housing up to three field interchangeable modules. the
FTB-300 Universal Test System is the only portable nuiti-
modular system on the market. It simply is the winning
solution for your fiber-optic testing requirements

K4
4
> ('Hvr
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PMO ANAL' R

-
Productivity
and efficlency
losses:
money wasteo

Run custghs
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Buyin 26
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other
vendor's
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Available test tools include:
* High-Resolution SM OTDR

® Long-Haul SM OTDR

* High-Resolution MM OTCR

& Optical Spectrum Analyzer

* PMD Analyzer

# Power Meter and Light Saurce

Obsolescence
guaranteed,
no money bac

PowERFUL. AUGGED, PoRTaBLE PC

* Optical Return Loss Test Set

* Automated Bi-Directional Loss Test Set

* Visual Fault Locator

* Digital Talk Set

" 1X12 Optical Switch

* More modules to come as your needs evolve
Call now to arrange « demo

FTB-300 Universal Test System: one instrument, all the tools.

USA & CANADA: 1-800-663-EXFO

CORPORATE HEADQUARTERS, 465 Godin Avenue, Vanier, Que., Canada, GIM 3G7, Tel.: 418-683-021 1, Fax: 418-683-2170
EXFO AMERICA. 903 North Bowser, Suite 360. Richardson, TX 75061, USA, Tel.: 1-800-663-EXFO, Fax: 972-907-2297

EXFO EUROPE. Centre d'Affaires-Les Metz, 100. rue Alber: Calmette, 78353 Jouy-en-Josas, France.
Tel.: 33 1 24.63.00.20, Fax: 33 1 34.65.90.93

E-mail: info@exfo.com

Web site: http://www.exfo.com
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NING

By the National Cable Television Institute

Reverse optical transmitters: Part 3

Tronsmitter  Transmitter DC voltage/

RF input optical output  Optical Channel Return  Frequency  Operating optical power
level er level  waovele loss nse  temperature  fest

optical transmitters,
excerpted from a les-

son in NCTT’s Fiber
Optic Technician
Course. Part 1 covered
theory of operation;
Part 2, controls and Jerrold
test points. © NCTL AMMBRPTD 2535 dBmV  -3.98 dBm 1,310420mm  10FSK 188 S40MHz  4°Fto+140°F 1VDC=0.1mW
(0.4 mW) doto signals (-20°C to +60°0)
h AMRPTV4 22 dBmV -3.98 dBm 1,310+20nm  4videoand 188 5-40 MHz 4%F 1o +140°F  1VDC=0.1 mW
Gt 0.40 mW) 2 dota, or (20°C 10 +60°0)
panying 10 data

table lists
operating
specifications for five
common brands of Scentific-Atlanta
reverse optical trans-  Model 6920 7-17 dBmV -7 dBm = 4 video 16 d8 850 MHz 40°F to +140°F 1VDC=1mW
mitters. These specifi- dependingon (0.2 mW) channels (-40°C o +60°0)

cations are: 1) trans- channel capacity
mitter RF input sig-

nal level; 2) transmit-

ter optical output

power level; 3) optical

wavelength; 4) chan-

nel capacity, which

depends partly on the

type of signal trans-

mitted (video, FSK, etc.); 5) return loss; 6) frequency In addition to providing the answers to the review ques-
response; 7) operating temperature; and 8) DC test tions below, next month’s installment will begin a new
point ratio. series on the RF return path.

Hands-on performance training

Proficiency objective: Determine your reverse optical
transmitter’s technical specifications and describe the
importance of each spec.

Provide each student with a copy of the above table or
your system’s reverse optical transmitter specifications.

While discussing each of the following specifications,
describe how they relate to the transmission of signals
in your system’s return path:

* Transmitter RF input signal level

* Transmitter optical output power level

* Optical wavelength

¢ Channel capacity

* Return loss

¢ Frequency response

* Operating temperature

* DC test point ratio

Verify that each student knows the specs on your reverse ‘
optical transmitter and can describe their importance. €T | mitted op
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Phase Noise Measurements
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-160 dBc noise floor makes it a great choice for the lab.

There has never been a measurement tool that makes
precision phase noise measurements easier or faster, with greater
dynamic range, than RDL's NTS-1000A.

Now our new DCR-14000 downconverter extends the
measurement speed and convenience of the NTS-1000A to 25 GHz.

Combine these capabilities with IEEE-488.2 control and sim-
ple operation, and you can see why the NTS-1000A is the only
phase noise analyzer you need for today’s high-volume wireless
production test or demanding lab measurements. ¢

To find out more about the NTS/DCR Phase Noise Test System,
contact RDL at (610) 825-3750, or fax us at (610) 825-3530.

Frequency Generation
and Noise Measurements
INC. for Critical Applicatians

7th Ave. & Freediey St., Conshohocken, PA 19428
*France: 3956 8131 =Germany: 8641 5036 »Japan: 3343 1800 sKorez: 2 571 2026 *Uk: 202872771  Telephone: 610-825-3750 Fax: 610-825-3530
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MESSAGE

By Bill Riker

A look at 1996

his year certainly has

been an event-filled one

for the Society! Fortu-

nately, all the excitement
has been captured in SCTE’s
Membership Directory and Yearbook.
By the time you read this, members
should be receiving their personal
copies of the yearbook and can enjoy
the articles and photographs showing
the Society’s highlights for 1996 and
learn of its achievements, member
activities, award winners and train-
ing events.

As in previous editions, the 1996
publication will include regular fea-
tures such as the useful listings of
Active, Senior, Sustaining Members
and Supporting Companies. A listing
of our members by region, included for
the first time in last year’s edition, was
so well-received that we are again
offering this feature in this year’s di-
rectory. Other popular features, such
as members listed by e-mail and ham
radio addresses, also appear in the
directory.

To commemorate the 20th anniver-
sary of SCTE’s Annual Engineering
Conference, which kicks off Cable-Tec
Expo every year, a history of the
conference is featured in the 1996
yearbook. From the Engineering Con-
ference’s origins in 1976, when it was
first held as a conference on reliability
issues in CATV systems, it has evolved
into the major industry event that it is
today. The yearbook’s historic
overview provides an interesting
glimpse into the conference’s evolution
over the past 20 years.

In my annual “President’s Report,”
I discuss many accomplishments in
1996, including the long-awaited
recognition of the Society as a Stan-
dards Developing Organization by
the American National Standards
Institute. The process of developing
standards and submitting them to
ANSI for approval has been long and
arduous, but progress is being made
and after having the Society’s first

Bill Riker is president of the Society of
Cable Telecommunications Engineers.

submission adopted by ANSI, there
are five more standards currently
being submitted for approval.

Also in the report, I touch on
SCTE’s two new subcommittees, the
Digital Video Subcommittee and the
Data Standards Subcommittee, and
their progress in developing techni-
cal standards. New publications
available through the Society are
detailed, and I conclude by discussing
new programs and services that the
national headquarters staff plans to
introduce to members by the end of
the year.

In John Vartanian’s “From the
Chairman” message, he encourages our
members to voice their opinions, get
involved at the local level, participate
in our engineering subcommittees and
run for positions on the national board
of directors. The Society exists to serve
its members, which requires their
important contributions. Member
participation at all levels is the fuel
that keeps the Society running, and it
is the membership that will guide the
directions that SCTE will take in the
future.

An exciting feature of this year’s
directory is the section documenting
the move of our national headquarters
operation to its new location. Photo-
graphs cover the story, from the final
stages of construction on the building
to packing up the old office and actual-
ly moving into the new facility.

As anyone who has visited the new

' national headquarters can tell you, it

is a beautiful facility that offers plenty
of space to accommodate our recent
staff expansion and planned future
additions. Many people have visited
the new office, and all of them have
been extremely impressed by its lay-
out, as it was designed specifically to
meet the needs of the Society and its
various activities.

The yearbook documents the build-
ing’s grand opening, when the SCTE
Board of Directors, members of the
press and local dignitaries got their
first opportunity to see the completed
construction with the facility in full
operation. Also featured is the first of

what are sure to
be many region-
al training
seminars to be
held at SCTE
national head-
quarters. Mem-
bers that attend-
ed in March
commented on
how pleased
they were with the new building,
which includes the cable museum,
warehouse, large training room and
cafeteria to accommodate regional
seminar attendees.

On a more humorous note, this
year’s directory contains a new section
called “The SCTE Staff Remembers...”
It features legendary SCTE tales and
anecdotes as told by the members of
the national headquarters staff. Staff
members speak candidly about the
first contact they had with the Society,
memories of their first days working
at SCTE, strange but true tales from
the headquarters office, Cable-Tec
Expos of years gone by, special recol-
lections, staff interaction, great
accomplishments, the move into the
new office and their plans for the
future of SCTE.

I would like to thank the Society’s
membership for making 1996 such a
successful, active year for SCTE. It is
the members who dedicate their valu-
able time and energy to make SCTE
programs and services so successful.

I also would like to thank the many
industry vendors who support the
Society and make it possible for SCTE
to produce such a thorough and fine-
quality yearbook for the membership.

Just a glance at the “Milestones”
section of the yearbook shows how
many major SCTE events occurred
in 1996. This has been an incredible
year in the history of the Society’s
development, and with a larger staff
to better serve the needs of our
members, 1997 will undeubtedly be
even more successful. Until then,
enjoy this look back at a year full of
advancement and accomplishment
for SCTE! €T
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ChestarNet ., Th
Difference is Striking

D

QN

Examine CheetahNet * carefully and you'll see that its speed, reliability and inspired
design are striking. CheetahNet is exactly what you need for fault detection and
network performance analysis. Featuring a powerful, open-systems architecture,

CheetahNet integrates with third-party software systems and monitors multi-vendor
HEC plants.

Versatility

Whether you prefer the power of UNIX or the ease-of-use of Windows NT,
CheetahNet is compatible. It works equally well on either platform.

Speed
CheetahNet collects and cross-correlates analog parameters from third-party
systems, performance monitoring data and multi-vendor network status.

You'll identify degrading systems, instantly detect faults and determine
the root cause of major failures.

Reliability

From the headend to end-of line,
CheetahNet monitors the entire
plant. Even on the return

path, CheetahNet

automatically isolates

sources of ingress.

CheetahNet fills a

critical gap in network
monitoring. No other
system even comes close.
Extraordinary innovation
has made the Cheetah
System the standard for
monitoring the world’s
largest broadband
networks

941) 756~6000
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ROCK-PED"" is the perfect
solution o customer and
municipal requests for an
acsthetic alternative for above
grade line equipment.

Here Are Some Rock Solid
Reasons Why:

* Real Aggregate Surface

*2 Colors - light granite or
sandstone

* 3 Sizes - complete assemblies
for amplifier; L.E. and
tap/interconnect

Rock Ted Branmd Peclestal Covers ane nan
which is wegistered tademark ol Fittee Stone, Ine

Introducing ROCK-PED™ Pedestals

* Retrofit Kits - for existing
mstallations

¢ Larger Handhole & Top
Opening - for more work area
& storage

* 4 Times Stronger - than
polvethvlene /ABS

* UV Stabilized

* Ventilated

¢ Maintains Temperature
Stability

* Various Locking Styles

actined ntilizing the excusive Finvirostone nish
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FFor more information and our
brochure, call vour Mululink
Representative today!

™

Engineered to Make the Difference

580 Ternes Avenue P.O. Box 955,
Flviria, OH 44035

Phone (216)366-6966 - arca code subject to
change June 11997 1o (110).
FAN (216)366-6802

fnernet:

hittp:/ www.anuhilinkine.com mulilinkine
F-nail: Mualink@ ix nctcom.com

24 Hour Voice Messaging
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