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aRellable Network Powering
Modular Powering

Lectro Products' Z7-UPS
series modular units with
its ferroresonant technology
and "no break/no data loss"
transferring capabilities
provide rugged, reliable
network powering. It's
technician friendly and field
serviceable. And because
it's totally modular, the
Lectro line of cabinetry
offers awide range of
installation possibilities to
meet even the most
complex network demands.

Reliable 24, 36 or 48 VDC
units... You choose the
proper standby
reserve... Load matching
available,

Multiple Cabinet
Configurations
Cabinet size optimized
for location... Separate
generator cabinet
available... Separate fiber
optics electronics
cabinet... Compact design
power node.

Ferroresonant
Technology

Technician Friendly

Rugged, reliable
system of network
powering... Minimal active
components... 2000:1
spike attenuation protects
against input utility spikes
and transient voltages.

All electronics located
on one, 2lb. pull-out
module... Design allows the
user to replace inverter
module without disturbing
output waveform in the AC
mode... Easy access test
points on outside, front
panel... No exposed points
of electrocution.

The doors have been removed for photographic purposes.

No Break/No Data Loss

Looks Good

Provides clean, no break
transfer to inverter mode...
No Data Loss, high-speed AC
detector circuit senses loss
of AC within a1/4 wave
cycle.. Absolutely no break in
the output wave form.

All aluminum construction
for corrosion proof
cabinets... Powder coat paint
available... Modular design
enhances neighborhood
aesthetics.

Field Selectable
Output Voltage
60 VAC or 90 VAC field
selectable outputs... Rated
at 15 amps... Compatible
with today's CATV and
Telephony applications.

See us at Cable-Tec Expo '95. Booth # 349

POWER

When It's All On The Line

1..c-7-7;,c)

Lectro Products.
Products, Inc. -120 Athet,a Drive Athens, Georgia 30603

800-551-3790
Circle Reader Service No. 1

ECTRO

Optical Terminal Node Cabinet

Reliable

User Friendly

Cost Saver

Powerful
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IPITEK couplers in your fiber plant.
IPITEK tests each coupler, WPM and attenuator
before shipment to insure trouble free performance
after installation.
Our components are known for their quality..
now they can be recognized by their True Colors!
For more information call IPITEK today.
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2330 FARADAY AVENUE _1 CARLSBAD, CA 92008

619-438-8362
See us at Cable-Tec Expo, Booth 917-919.
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ALL GUTS= SUPERIOR ATTENUATION
Center conductor totally
bonded to polyethylen
100% bonded construction increases
mechanical strength and minimizes
possibility of suck-out.

Polyethylene enclosed air
"THE PERFECT" dielectric
— 93 % velocity of propagation.

Medium density jacketing.

Aluminum sheath totally bonded
to polyethylene structure.

NO FOAM TO
DAMPEN YOUR SIGNAL

'

Anyway you slice it, manufacturers of
foamed cables have been scrambling to
attain the superior attenuation characteristics of MC2The attempt means increasing our
famitiar MC2 diameter of .500" to .565" or
.625 "; and our .750" must become .840"
or .860" or .875
You may still use MC 2 in one size smaller
than the old foamed diameters. Even more
Me per duct, and easier handling. In aerial

installations, the effects of wind and iceloading are reduced even further.
And with the superior attenuation of MC2
you don't have to clutter your lines with as
many amplifiers — about 20 % fewer than
with foamed cables.
Low-loss MC2 is your gain in many ways.

TRILOGY LEADS IN TECHNOLOGY

Trilogy
COMMUNICATIONS INC.

Call or write for afree sample and brochure:

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
Circle Reader Service No. 3

800-874-5649
601-939-6637
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73 Creating compatibility
By Roger Pience, Watson Technologies
The FCC seems determined to find away to offer cable services
in the clear. A new technology has been developed to do just
that.

80 Process re-engineering

By John Greening and Jan Lubin, Artvwstnith Technologies

As cable operators find themselves in an increasingly competitive environment, they must examine every process of their
businesses to make certain that customer satisfaction is optimized.

86 Tom Elliot Q&A
By Roger Brown

44 Standards
By Roger Brown
By the time cable operators deploy digital
gear, several standards guaranteeing interoperability may already be in place.

As his term as SCTE Chairman draws to aclose, TCI's Tom
Elliot assesses the strides made by the organization in education, training and standards-setting.

92 Recipe for abroadband OSS

By Richard Schwarz., AT&T Network Systems, and Steven
Kreutzer, AT&T Bell Laboratories

50 SCTE preview
By Roger Brown

Highlights of SCTE's Cable-Tec Expo include
akeynote by FCC Chairman Reed Hundt, and
all-new pre-conference tutorials.

62 Wiring tug-of-war

Standardized interfaces and gateways, modularity and flexibility
are key ingredients of an integrated Operational Support System
for multiple services.

104 Preparing to go on-line
By CED staff

By Dana Cen'enka

The issue of in-home wiring ownership has
broad implications for competition, and delivery of advanced services.

66 NCTA, EIA duke it out

The quest for aworkable cable modem dominated the recent
NCTA convention in Dallas, as did aplethora of set-top box and
operating system announcements.

118 Network reliability
By David Large

By Roger Brown

As MSOs go boldly into the future, they'll be forced to improve
network reliability. But how good is it today? And how good is
good enough?

NCTA and EIA have managed to hammer out
acompromise position on the decoder interface standard, but the fun isn't over yet.

127 Telecom Perspective
By Fred Dawson

SCTE
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The broadband industry stands ready to offer high-speed data
services, but is stymied by alack of suitable hardware. But that
bottleneck is about to break.

L

CED magazine is recognized by the Society of
Cable Telecommunications Engineers.
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Analog? Digital? Fiber? Copper? RFC? Standard makes anetwork work
Putting together or upwading aheadend is more complex than ever. You
need technclogy that will bridge the
gap between today's wants and tomorrow's needs.
Standard has all the essential equipment you'll need for arapidly changing
environment.
The cornerstone of the
intelligent headend.
Fcr proof, take alook at our Stratum
modulator, aself-heaing, advanced
broadband network modulation system.
Stratum combines up to 78 channels ii
asingle sis foot EIA rack. Ideal for master headend applications or remote h_1.1)
operation, Stratum offers exceptional
F:F performance, complete remote contro' operation and status monitoring
capability. And with the unique automated redundancy module, the system
can instantaneoush correct detectes
7aelts, by internally re-routing video,

audio and IF signals to designated
back-up modules.
The perfect upgrade solution..
Upgrading your headend? Start with
our Agile IRD II integrated satellite
receiver/descrambler. With afully synthesized PIA, tuning circuit and mixprocessor control over the dual conva-sion C/Ku-nand 950-1450 MHz RF
input, it's :he preferred choice for the
continuous duty cycle CATV master
headend environment.
Complete the package.
The TV111550S moldulator, with the •
integrated CSG60 BTSC stereo generator, gives you noise and spurious. -ree
RF output, not to mention ultra-stable
PLL-synthesized tuning. Perfect for the
expansion of channels and upgrading
headends, the TVM550S, coupled Ivith
the IRD IT's advanced headend
noloe, completes aspace-saving GATV
pa2kage addressing full compliance

with FCC part 76 Video/Audio and RF
perFormance standards for future
headend requirements.
You deserve atoast.
When you purchase Standard, you've
chosen the finest line of "aeadend
equipment available. Congratulations!
Celebrate your good taste, and good
fortune...
The right technology... for right now.

Standard

a

Communications

SATELLITE & BROADBAND
PRODUCT'S

DIVISIC)N

P.O. Box 92151
Is Angeles, CA 90009-2151
310/532-5300
loll Free 800/74.5-2445
Fax: 800/722-2329 (Toll Free)
310/5
Int'l Only)
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TVM550S
MODULATOR
Cover the broad.
hand spectrum
from 54 to 550
MHz with a
single unit.

AGILE IRD-II
Coble industry's
first RS250
certified
broadcast
quality IRD.
deem

EaMEI2DaMt

'"r.

VIDEOCJfflEeRS

er2Y.r.en
0002

à

STANIOARO

CSG60 BTSC
STEREO
GENERATOR

STRATUM
MODULATION
SYSTEM

Have it integrated
into the TVM
Series or get the
space-saving
two-pack.

Put up to 78
channels in
six feet of
rack sew.
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ompetition in the future is going to be brutal. Today's cable companies that are preparing to become full service telecommunications
providers can learn afew lessons from the marketing wars that are
filling up so much commercial TV airtime. Take the AT&T/MCI
debate, for example. MCI has been fairly successful in
taking away AT&T customers by touting lower rates, but
loses one in six converts because AT&T literally "buys"
them back with cash payments if they'll switch back.
When MSOs enter the fray for information and voice
services, you can bet the local telcos will fight hard to
keep their present customers. They'll go after the jugular:
the MSOs will be branded as unknowledgeable upstarts
with low-tech networks that pale in reliability when compared with the tried-and-true telephony network.
Those in the know can argue that TV outages are different than telephony outages because people use the TV
more than they use the phone, and that consumers are
more tolerant of telephone problems because they can
just hang up and re-place the call. Those complicated and
cumbersome counter arguments simply won't work with
the consumer, however. It's asmarter move to improve
the network.
So just how reliable are today's cable networks, and
what can be done to improve the numbers?
The Bell companies have atarget of 99.99 percent
reliability, or 53 minutes of outage per year. What is
often misunderstood is that that number does not include
the telephone instrument, the inside wiring or the wiring
between the central office and the home. It's abenchmark for the trunk network and switches.
How do cable companies compare?
David Large, a30-year cable industry veteran who is
now aconsultant, took atypical hybrid fiber/coax network, broke it
down into segments and determined that signals on such anetwork
would be "available" 99.92 percent of the time (398 minutes of outage per year). Because people aren't watching all the time, the perceived reliability is 99.975 percent, according to Large's work.
That may be reliable enough for entertainment video, and it may
actually be more reliable than the phone network, Large argues, but
he nevertheless has some thoughts on improving reliability:
V Putting rings in the fiber network may not be the best use of
money because the fiber network is extremely reliable already;
V Distribution reliability could be improved with hardened power
supplies and status monitoring devices;
V F-connectors could be improved to dramatically improve the
numbers; and
V The greatest contribution could be made by improvements in the
headend through faster repair times and redundant components.
Large estimates that cable systems could reduce outage time to
less than three hours ayear by making these improvements. That's
good news, because unless consumers are convinced that cable network reliability has improved over the years, operators are going to
take alot of arrows.

Taking
afew
arrows in
the back
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MicroStealth

Multi-Channel Testing
The Faster, Easier,
Comprehensive signal level meter
for cable TV installers.

)

Multi-Featured... For the first time,
installers can check all channels
quickly and accurately- ensuring
FCC compliance and reducing subscriber callbacks.
MicroStealth's scan mode displays multiple channels
simultaneously on asingle screen. Plus, measure up to
890 MHz for today's high bandwidth cable systems.
Easy Viewing... View the signal levels on adetailed,
high resolution LCD display -- afeature, up until now,
only available on higher priced signal level meters.

-- for under WM)
Easy to Use... With the press of asingle button, cable
installers can easily get asnapshot of the system's
performance. There is even aone button
Go/No-Go function so you can be sure you are
,
within FCC compliance on every installation.
MicroStealths are lightweight, rugged and water
resistant, to withstand the abuse of every-day field use.

V

MicroPriced... The new MicroStealths are yours at
unbelievably low prices. Even the enhanced
MicroStealth MS1200 with 890 MHz frequency
extensions, full scan mode, FCC Go/No-Go, and printer
driver capability, is about half the price you would expect.
All the accuracy, speed and ease of use at aprice you
expect from aleader.

Call 1-800-622-5515
NA/AVETK

Wavetek...partnen in productivity for over 25 years.
Circe Reader Service No.5
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ANatural Migration
Leadership and vision. That's what sets us
apart in today's environment of converging
technologies. ADC Video Systems is leading the
migration to advanced video and telephony
network services with aclear vision and solution
for your future —all while meeting your most
demanding requirements today.
ADC Video Systems offers complete end-to-end
solutions in hybrid fiber/coax video/telephony
transport and distribution, high speed digital
fiber backbone transport, distance learning,

Px64 multipoint videoconferencing, TV1 broadcast
quality video and cellular telephone transport.
The flexibility to meet the needs of today's market
will ultimately determine tomorrow's success.
Whether you're migrating to digital video and
telephony services, rebuilding your CATV network,
installing state-of-the-art distance learning
facilities or building videoconferencing networks,
ADC Video Systems has the technology you need.
Call us to find out why the future is real. We'll help
keep you flying in the right direction.

Formerly American Lightwave Systems, Inc.

999 Research Parkway Meriden, CT 06450 (800) 504-4443 •FAX (203) 630-5701

The ADC Family of Products
•Homewore 750 MHz Hybrid Fiber:Coax
Transmission System
•DV6000' Digital Video Transmissicn System
•PixlNet TM Multipoint Videoconferencing System
•Network Monitoring and Control System
•FiberFrame TM Fiber Management System
•Soneplex TM DS1IDS3 Transport System
•CityCell" Cellular Telephone Transport
•FN6000 TM TV1 Broadcast Quality Video

US. Sales Offices in California, Colorado, Connecticut, Florida, Gecngia,. Il nois, Massachusetts, Minnesota, Texas and Virginia. International Sales Offices in
Australia, Belgium, Canada, China, Mexico, Singapore. Sou:h Korea, Urilei Kingdom and Venezuela. Circle Reecer Service No 6
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Bell Atlantic backs off HFC builds,
cites reduction in costs for digital nets
With its efforts to begin constructing its
hybrid fiber/coax video dialtone systems set
back by lengthy delays within the Federal
Communications Commission, Bell Atlantic
last month informed the FCC it was withdrawing those applications, opting instead to take
advantage of price decreases and improved
fiber to the curb technology to build switched
digital video networks, according to acompany spokesman.
The action covers about 3million homes in
and around Philadelphia, Baltimore,
Washington, D.C., northern New Jersey and
Hampton Roads, N.J.
The announcement comes as ablow to
companies that manufacture HFC gear, yet
gives established cable companies in those
communities more time to prepare for competition from the huge telco. Vendors who were
interviewed with the understanding they would
not be quoted expressed some disappointment,
but noted that there is plenty of business still
to be won, and that HFC networks continue to
be the most cost-effective method to build
broadband networks.
Fiber to the curb is considered by many to
be much more elegant and reliable than HFC
networks because the topology pushes fiber
extremely deep into the network. But the electronics are considered expensive, and each TV
and/or VCR served would need aset-top to
convert digital signals to analog format.
Insiders at Bell Atlantic have hinted for
months that the RBOC wasn't really happy
building what amounts to atypical cable network, preferring instead to push digital and
fiber optic technology as far as possible to
avoid building what it believes to be an
already obsolete network.
Bell Atlantic engineers are expected to
adopt technologies like those offered by
BroadBand Technologies, in which the company purchased $7 million in warrants for the
company's stock in a"purely financial" transaction that company executives said was unrelated to the decision to pursue FTTC technology. BA already uses BBT gear in its Dover
Township, N.J. video trial.
BBT reportedly has made significant
progress in cost reducing its equipment, with
prices falling by 50 percent over the past 10
months, according to statements attributed to
Rick Jones, BBT's executive vice president.
Some analysts say switched digital gear has
reached cost parity with HFC for networks that
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would serve densely populated areas. Others
remain skeptical, however.
For example, aspokesman from Pacific Bell
Video told sister publication MultiChannel
News that it plans to continue its widescale
deployment of HFC networks as aggressively
as ever because the company is convinced it
can save millions in maintenance costs with
the approach.
Just afew weeks ago, the company named
Scientific-Atlanta its key supplier and integrator of avideo delivery system that includes
analog and digital headend
gear and settops. PacBell
and PacTel
Video Services
both intend to
purchase up to
$150 million in
equipment
from S-A over
the next three
years.
Specifically, SA will provide
analog boxes
that offer onscreen graphics, PPV ordering and avariety of
other features. Digital set-tops will provide full
interactivity for movies on demand, games,
shopping and other applications. These units
will feature the new PowerTV interactive operating system.
Also going full steam ahead is Southern
New England Telephone, which has also chosen to use the HFC model.
Perhaps not so coincidentally, Bell Atlantic
recently partnered with Nynex to invest $100
million to acquire 45 percent of CAI Wireless
Systems, an operator of several microwave
MMDS systems. Through that investment, the
two RBOCs have licenses to deliver video in
metropolitan New York City, Albany, Buffalo,
Syracuse, Boston, Hartford, Providence,
Rochester and Norfolk, Va. After closing some
other deals, the company expects to acquire
licenses for Pittsburgh; Cleveland; Bakersfield
and Stockton, Calif.; Philadelphia; Baltimore;
and Washington, D.C. The latter three cities
are locations where Bell Atlantic will not build
HFC networks.
PacTel also announced its intention to enter
the "wireless cable" market in late April by

Insiders at Bell

Atlantic have

hinted that the

RBOC wasn't

happy building

atypical cable
network

acquiring 100 percent of the stock of Cross
Country Wireless, which holds licenses to provide microwave video in Los Angeles and
Orange counties as well as the cities of
Riverside and San Diego. The deal is valued at
$175 million: $120 million in stock and
assuming $55 million in debt. Cross Country
has been operating since April 1991 and now
serves about 42,000 subscribers in Riverside
with 31 channels of video.
PacTel intends to spend another $20 million
or so to build out adigital MMDS system to
serve these areas as acomplement to the HFC
network it's building that will one day transport both video and telephony services, said
Michael Fitzpatrick, president and CEO of
Pacific Bell Enterprises. That digital network
will be used to offer near video-on-demand as
well as traditional cable TV services and local
channels. "It's areal jump start to the video
dialtone program we continue to build out,"
said Fitzpatrick.
The company decided to buy into MMDS
because it provides amethod to compete in
video without having to build amassive infrastructure, Fitzpatrick said. "There's acrying
need for an alternative to existing cable service:' he said. "Consumers want more choice,
reliability and programming than they get
today."
With the acquisition, PacTel now has the
ability to serve more than 5million homes in
southern California with adigital network that
should come on line by the end of 1996. In
contrast, the wired HFC network project is
slated to pass just 1million homes at the same
point in time.

ICI ventures into
on-line data services

Need further evidence cable operators are
targeting the on-line data services for their
next meal? Look no further than TeleCommunications Inc., which last month said it
plans to develop high-speed, next-generation
Internet services for homes and businesses,
using its cable TV infrastructure.
TCI Technology Ventures will team with
venture capitalists Kleiner Perkins Caufield &
Byers to start up "@Home," an on-line service, based on Internet Protocol, that will provide computers in homes and businesses multimegabit per second connectivity to the Internet
and other services. The new company will be
headquartered in California's Silicon Valley.
TCI intends to develop the service and offer
it to other MSOs under an arrangement similar
to its "Headend in the Sky" concept where

CEO :C OMMUNICATIONS ENGINEERING & D ESIGN JUNE 1995

To help you plant the seeds of progress,
Janet Burton goes back to her roots.

Jane! Burton
,Sprint/Norlb Supply
National Markel Manager —CAW

Janet Burton's experience in cable programming is aspecial asset now that she's on the equipment
side of the industry It's helping her make Sprint/North Supply your best choice for afull-line
national distributor.
As amarketing strategist, Janet identifies the best mix of products, so we can give you acomplete
selection from awide range of suppliers. To provide the services you need, Janet draws on her
own marketing experience and Sprint/North Supply's product expertise. She listens to our
customers ... talks to manufacturers ... develops and studies market research.
Then we deliver it all through asystem that incorporates friendly, knowledgeable service
reps ... on-time delivery from 10 well-stocked distribution centers nationwide...
and growing data capabilities for rapid communications.
\ So as you branch out with new and better networks, let Janet Burton's know-how feed your
\ progress. For broadband, telecommunications and data products, call Sprint/North Supply,
your full-line national distributor. We've got what it takes to help you grow.
FREE BROADBAND CATALOG. Call to request acopy of our new broadband catalog or any of the
complete family of ntAlogs offered by Sprint/North Supply

On Line, On Call, On Tine

1-800-639-CATV
See us at Cable-Tec Expo, Booth 185.
8054D

Ci-cle Reader Service No. 7

----Nry

Sprint

North Supply
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compressed video programming is sold to
other MSOs who either can't, or don't want to,
foot the bill for digital equipment.
As part of the development process, TCI
will issue arequest for proposals for highspeed cable modems. TCI is said to be favoring modems that use atelephone return
because such units will be less costly and
avoid the problems associated with the subsplit return path. Cost models suggest modems
need to be priced at less than $300 and drop
from there. Today's modems that offer high
speed communication in both directions and
require areturn path link cost upwards of $500
each.
Using the telephone return also won't force
operators to build two-way plant immediately.
Today, less than 5percent of the cable plant is
two-way activated.
During last month's National Cable Show in
Dallas, at least 10 different companies were in
attendance talking about such units (see coverage beginning on page 104).
Service will be offered in two or three
select markets beginning early next year, said
Bruce Ravenel, COO of TCI Technology
Ventures.
Will Hearst, former newspaper publisher
and VP of Hearst Cable Communications who
is now apartner at Kleiner Perkins Caufield &
Byers, will serve as the service's CEO.
More information about the @Home service
can be found on anew Internet home page:
http://www.home.net.

Time Warner takes
stake in ITV venture

Sega Channel
poised for take-off

Slowly but surely, the interactive game market is positioning itself for awild ride—and the
technology is being put in place to make it
happen.
ScientificAtlanta
announced it
has shipped
more than 300
headend systems for the
delivery of the
Sega Channel
and that more
than 90 cable
systems have
launched the
service as part
of plans by
nearly 50
MSOs to offer the service.
The Sega Channel offers up to 50 different
games that reside in the headend. Consumers
who own Sega Genesis machines can get a
special adapter that plugs into the machine that
receives games the user wants to play.
Sega Channel games are delivered to the
headend via satellite, where it is received and
modulated over the cable system using S-A
equipment. The cable adapter receives the
game and displays it on the TV. Users can play
the game until anew game is selected or until
it is turned off.
Meanwhile, General Instrument announced
at last month's National Show that it has
signed an agreement with Catapult
Entertainment to incorporate multi-player
capabilities with the Sega Channel. Catapult
has developed the XBAND gaming network,
which allows game players to compete against
each other over standard telephone lines.

ICI is said

to be favoring

modems that

use atelephone

return because

they're less costly

Time Warner Entertainment plans to
become an equity partner in Interactive Digital
Solutions (IDS), the Silicon Graphics/AT&T
Network Systems joint venture company that
was formed last year to provide integrated
multimedia software platforms for interactive
TV, putting the company squarely in the battle
over set-top and other digital interactive device
operating systems with such companies as
Microware, Microsoft and PowerTV.
Under terms of the agreement announced in
late April, Time Warner will become a10 percent owner of the company. The transaction
calls for Time Warner to contribute "intellectual property rights to certain software used in
the Full Service Network," which is now operating in Orlando, Ha.
IDS plans to incorporate the FSN operating
system software, the Carousel navigator and
video-on-demand applications into its products, which will include media servers and
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software. The system software will be integrated with hardware from open systems suppliers
to create acomplete network solution for interactive services. Primary customers of such
equipment is expected to be telephone companies and cable TV MSOs, broadband network
operators and content providers as well.
AT&T and Silicon Graphics were primary
technology partners in the Full Service
Network, with AT&T supplying its high-speed
ATM switch and SGI providing software, the
Carousel navigator, VOD and games applications, and media servers for the Network
Operations Center.
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By incorporating this functionality into the
GI adapters, customers can play against each
other, compete in tournaments, send e-mail to
each other over the Internet, access acentral
database of statistics and rankings, and use a
multitude of other features.
Sega Channel began its national roll out last
December. It's apartnership between Sega of
America, TCI and Time Warner Entertainment.

Optus Vision awards
key technology contracts

It may be building the world's most integrated network ahalf aworld away, but Optus
Vision of Australia is looking to the United
States to provide key technology components
of the network.
Antec has been awarded a$30 million contract for optoelectronic equipment, including
750-MHz capable optical transmitters and
fully redundant bidirectional optical receivers.
Optus Vision, ajoint venture between Optus
Communications (Australia's first private
telco), Continental Cablevision and Australia's
Publishing and Broadcasting Ltd. The company is constructing a750 MHz digital network
that integrates broadcast and interactive video
with telephone services over asingle
fiber/coaxial cable to the home.
Optus Vision intends to pass 3million
homes within the next four years by building
plant in Sydney, Melbourne and Brisbane.
Total capital expenditure is expected to be
about $3 billion.
Optus also awarded acontract to ScientificAtlanta for that company's dual output amplifiers which will be specially-configured to
meet Australia's unique environmental and climatic requirements.

CableLabs issues RFP,
is awarded 2patents

In order to help its member companies seize
an immediate business opportunity, Cable
Television Laboratories has issued arequest
for proposal to more than 200 companies,
soliciting hardware, software and operational
support for high-speed data delivery over cable
TV networks.
Responses to the RFP, which is actually a
continuation of CableLabs' telecommunications RFP, are due June 9. CableLabs received
43 responses to its telecom RFP, according to
Scott Bachman, vice president of operations
technologies projects at CableLabs.
A key objective of the RFP is to help MSOs
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In network monitoring,
it's the A.M. of a new age.
AM Communications offers a
decade of experie-ice in cable network monitoring. More than 400 AM
systems are at work today, under our
own name or within the products of
some pretty famous strategic allies.
Our new products include not
only Echo, a low-cost end-of-line
monitor, but also a truly exciting
second generation cable network
monitoring system featuring easy:o-use OrriniVu software. It's a
Windows-dased, open architecture
system that's powerful, rich in

features, and distinctly affordable
in price.
AM's total monitoring solutions
include hardware, software, and
technical service that's in-depth and
on tà-ne. Please call (215-536-1354,
1-800-248-9004), fax (215-536- 1475),
or write (1900 AM Drive, Quakertown,
PA 8951-9004). And give us the
opportunity to do a little crowing
about what we
/
et Multi
can do for you.
=Iritelellidilkle COMMUNICATIONS
GUARDRAILS FOR THE INFORMATION SUPERHIGHWAY

Echo" and OmniVu -are trademark 3 or AM Communications, Inc.
Windows'' is a trademark cf Microsce , Corp.

See us at Cable-Tec Expo, Booth 243.
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deploy these types of services cost-effectively.
CableLabs will also assist with technical evaluation as well as testing and evaluation of the
vendors' equipment. A key goal will to ensure
interoperability between systems.
Cable TV's broadband networks can easily
support high-speed data services, giving users
near-instant access to data without having to
"dial-up" the service over the telephone line or
wait for information to be sent at comparatively slower speeds, such as 9600 baud, or 14.4
baud, which is common today.
In other news, CableLabs has been granted
patents for technologies that allow wireless
telephone and data to be delivered over cable
networks and aTV signal, respectively.
The wireless telephony patent is for atechnology called Digital Remote Antenna Driver,
which is used to deliver personal communications services over cable networks. The system
digitizes and time compresses the telephone
signal between abase station and one or more
remote antenna sites.
This patent is derivative of work done by
Rogers Cablesystems of Canada for an analog
approach. CableLabs has apatent pooling
arrangement for such technology with Rogers,
which is amember of CableLabs. Rogers last
year issued an RFP for use of remote antenna
driver technology in Canada.
The other patent is for data that is modulated
with orthogonal frequency division multiplexing (OFDM) techniques so that the data can be
sent over the TV signal's vertical blanking
interval. This approach provides robust, highrate digital data transmission over abroadcast
channel while providing immunity to multipath
interference, according to CableLabs officials.
This OFDM approach is better than traditional
broadband approaches because it allows more
time to process the data, said Tom Williams,
CableLabs' senior technical staff member and
the system's inventor.
Manufacturers interested in licensing the
technology should contact CableLabs at
303/661-9100.

GI focuses on telecom,
expands training program

General Instrument has established anew
strategic business unit to specifically address
the needs of its telephone industry customers,
the company announced in late April.
Michael Ozburn has been appointed vice
president of the new SBU, and will report
directly to Ed Breen, executive vice president
of marketing and sales at GI. As such, Ozburn
will be responsible for the strategic manage-
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ment of the switched digital video program
through GI's recent acquisition of Next Level
Communications, the hybrid fiber/coax telephony program and the data services PCLinX
program.
Charles Dougherty, formerly director of
telco marketing, becomes director of marketing for the new unit. He is now responsible for
the switched digital video program management and overall network marketing. He will
also lead GI's effort to define and develop a
next-generation operational support system.
In addition, Ed Zylka, Marty Stein and
Terry Foster will now report to Ozburn to provide acomputer and video server strategy to
the group. Jeff Lanctot, who leads the telephony over cable project, will also now report to
Ozburn.
GI also announced astepped-up broadband
training program for its customers and others
who want to learn more about broadband technology, from the basics of broadband design to
the intricacies of cable-telco relationships.
Course titles include: Broadband Network
Overview Training; Broadband
Communications Network Design; Broadband
Applications Engineering Training; Advanced
Broadband Applications Engineering Training;
Headend Maintenance and Performance
Testing; Plant Maintenance, Proof of
Performance and Signal Leakage; and
Installation Training.
Training locations, dates, fees and class
sizes vary from course to course. Call
215/830-5678 for more information.

Jottings

A memorial trust fund has been set up in the
memory of Jimmy Schulz, director of technical services for Superior Electronics, who died
unexpectedly during the National Cable Show
last month. Persons who wish to make acontribution should send it to: The Jimmy Schulz
Memorial Trust Fund, South Trust Band of the
Sun Coast, 1800 2nd Street, Sarasota, Fla.
34236, attn: account #01141662. Schulz, who
died from either aheart attack or ablood clot,
left behind two young children and awife
pregnant with athird. .. Hyundai Electronics
America purchased TV/Corn International at
afire sale price of $13 million last month. The
acquisition gives Hyundai, one of the largest
manufacturers of semiconductor memory in the
world, the assets of acompany that knows how
to build secure digital and analog TV systems,
including adigital compression system.
Hyundai can now pair the company with its
existing Digital Video Systems division to supply standards-based systems. TV/Com was sold

by Colorado-based investor Oren Benton, who
recently declared bankruptcy .... Lawyers run
amok? Comsat Corp. has sued two San
Francisco area cable operators and General
Instrument Corp., alleging the three have
infringed upon Comsat's conditional access
technology. Comsat says GI "knowingly
infringed this patent," which was first issued in
1984 and reaffirmed in 1990. Comsat says it
brought the suit as part of an aggressive effort
to protect its intellectual property. GI, in
response, said it is "considering various legal
action against Comsat for its baseless and erroneous lawsuit." GI says it has aworldwide
license to use the technology from ScientificAtlanta, which licensed the rights from Comsat
in the first place .. .In an announcement that
surprised no one, the seven owners of Bellcore
say they plan to sell the huge research and
development group. Bellcore is presently jointly owned by Ameritech, Bell Atlantic,
BellSouth, Nynex, Pacific Telesis, SBC
Communications and US West since the
breakup of the Bell System in 1984. Last year,
Bellcore had revenues of $1 billion and
employed 6,000 people. Martin Kaplan, executive VP at PacTel, said the consortium arrangement no longer makes sense because the member companies are increasingly in competition
with one another .... Teleport
Communications plans to roll out adedicated
private line data service in its Milwaukee operation in hopes of attracting more business from
area businesses that want to quickly and
securely transfer data between locations. The
"LANLink" service will allow users to share
files and databases at speeds of 4Mbps, 10
Mbps and 16 Mbps. Teleport will begin rolling
out ATM technology in New York City this
summer .... Cablevision Systems Corp. will
integrate Arrowsmith Technologies' Fleetcon
software system into its field service operations
nnorthern New Jersey. Arrowsmith now provides such systems to eight MSOs and 14 different cable systems .. .Your Choice TV will
use TCI's National Digital Television Center
located just outside Denver to compress and
deliver its signal to cable headends around the
country .... Integrated Network Corp., developer of the Allendale interactive multimedia
services network, has joined CableLabs'
Cable/Information Technology Convergence
Forum. The forum was created to provide
greater communication between information
technology vendors and the cable industry .. .
Public Service Electric and Gas of New Jersey
has successfully demonstrated AT&T's
Integrated Broadband Utility Solution. The
demo was done over Garden State Cable TV's
HFC network in Moorestown, N.J.
CIED
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For 67 Years
Motorola Engineers
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Pushing it Back
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Since 1928 Motorola engineers have been the

wizards of wireless. From the first commercial auto radio to the development of cellular technology
Motorola has mastered radio frequency technology. Their foresight in recognizing opportunities that
will revolutionize communication borders on the telepathic. Now through CableComm'm technology
Motorola has conjured up solutions to the roadblocks on the broadband information superhighway.
The secret to the trick is Motorola's RF experience. Those frequencies that we have been pulling
out of thin air for years behave the same way when constrained in afiber/coax cable. This experience allows us to overcome noise ingress in the upstream path of the fiber/coax network. Thus,
making the information superhighway over cable ahighly efficient two-way street. And that's not the
only thing we have up our sleeve. Add to this low power dissipation, very high speed interactive
data services, robust bandwidth management and integrated wireless service and you have asystem
that is spellbinding.
It's not just smoke and mirrors or sleight of hand. CableComm technology is available now to fill
your subscriber demand for high speed interactive services. It will enable you to exploit many new
revenue sources and business opportunities in interactive multimedia and personal communications.
So, if you're looking to create alittle interactive magic of your own, cal! I
-708-632-3409.
But don't wait too long or awealth
of new revenue opportunities will
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nafarm nestled in the lush, rolling green hills of
Hamilton, Ala., Hugh McCarley grew up tending cotton and corn, soybeans and garden vegetables, cattle
and horses. "And it didn't take me long
to realize that Ineeded to be in cable
TV instead of fanning," deadpans
McCarley, recalling the uncertainty and
instability that plague afarmer's life.
As it turns out, this southern gentleman
traded the uncertainty of weather and
crop prices for the instability of hightech market forces and the temperamental mediums of RF and optical
communications. But it is just that
volatile quality of the cable industry
that he finds so intriguing.
Fortunately, there has been no lack of
transition for McCarley, who is now the
director of Engineering Technology for
Cox Cable Communications' corporate
office in Atlanta, Ga., and who has just
taken on the oversight of double the
amount of plant he had before, as a
result of the merger between Cox and
Times Mirror. In parallel with his
increased system responsibilities,
McCarley is looking to implement new
technologies for Cox, working closely
with broadband vendors to create new
products for Personal Communications
Services, conducting tests of wired telephony, and keeping acareful watch over
the implementation of new fiber optic
architectures into system upgrades.
It has been almost ayear now since Cox first introduced anew architecture, dubbed "Ring-in-ring," which
is significant for the reliability and network survivability that it provides. McCarley's work on Ring-in-ring, as
well as his supervision of the company's fiber deployment throughout the United States, recently earned him
the 1995 Polaris Award for fiber optic innovation.
Redundant fiber architectures such as Ring-in-ring
will be akey factor in the MSO's—and the industry's—
new services equation, as will an overall hardening of
the cable communications plant itself. "One of the
biggest challenges for us in the next couple of years:'
notes McCarley, "is that we will have to start running
plant that is alot tighter and better maintained. Even
though we are breaking it up into smaller pockets with
fiber, potentially every drop out there is aproblem."

Farming
fiber
in the Cox
empire

Hugh McCarley

No grass grows under foot
It became apparent early in his career that McCarley
would be looking for ways to break with tradition.
Fresh out of Northwest Alabama State College in 1972,
McCarley knew that there wasn't much call for electronics engineers in his small home town, so he headed
for American Television and Communications in
Jackson, Miss., where he served as senior maintenance
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technician, working with the system's headends and
studios and conducting FCC tests. At that point, the
first of several major industry shifts occurred. While
cable had traditionally been acommunity antenna service, when the FCC gave the go ahead to enter urban
markets, the industry suddenly exploded. And in 1976,
McCarley leapt at atransfer from Jackson to
Birmingham, Ala., and the opportunity to build alarge,
urban system. As director of engineering for
Birmingham Cable Communications, he handled all
plant activity: construction, operations, inventory,
maintenance, fleet management and leasing. But once
the system had become stable, it was time for the restless McCarley to move again. ATC wanted him to
transfer his expertise to anew challenge—setting up the
first large division of the company in Orlando, Ha.,
and overall, assisting in ATC's decentralization process
by moving more decision-making power out into the
field. And after just 18 months in Orlando, he moved
on to Cox as an equipment evaluation engineer, testing
new technologies in the lab and in field trials.

Acommitment to training
While transition and competition may be invigorating, McCarley acknowledges that they also place major
demands on the industry's engineering professionals to
keep their skills current with new technology. "We
have very good people in the industry, as well as at
Cox," he notes, "and we need to make sure that they
receive the proper training in order to change with us
as we move forward." To advance that goal, McCarley
has thrown his energies into professional societies such
as the SCTE, in which he serves as anational board
member for Region 9(Honda, Georgia, South Carolina
and the Caribbean) and as chairman of the board for
the Chattahoochee Chapter. He also works on projects
for the Southern Cable Television Association, and the
Cable Television Association of Georgia.
And somewhere between his position with Cox and
his work with professional societies, McCarley manages to squeeze in apersonal life: he still loves to grow
things, landscaping and gardening in his free time; he
crafts woodworking projects; and he plays golf to distraction. He married his high school sweetheart,
Jackye, who is now areal estate agent in the Atlanta
area, and they have one son, Chris, who's ajunior in
high school. And yes, he is aconsumer of his product.
He watches Discovery, The Learning Channel, sports
programs, and the odd episode of "Leave It to Beaver."
He's also afan of cooking shows—especially
Southern—and has been known to polish off aplate of
fried okra every now and then.
Looking beyond the product of the moment—entertainment—McCarley eagerly anticipates the next major
quake in cable. "We will be able to offer consumers
anything they want," he concludes. "We believe that we
have positioned Cox to be the telecommunications
company of the future." CIED
By Dana Cervenka
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T

he Internet, the World Wide Web, the information
cloud, the network of networks, hypertext, the
National/Global Information Infrastructure, the
infobahn, cyberspace—a mere recitation
of all of these monikers makes one
think of Star Trek and the seamless
flow of information and goods in that
far off time, and that's not altogether
bad. On the other hand, there is aterm
that is beginning to be applied to this
effort by civilized nations to create an
all-encompassing network of networks.
That term is the electronic community,
as in aplace where community social
values are employed using the protocols and terms of the keyboard and
computer networks.

Electronic
ommuni
mirrors
real one

The Internet is blind

By Wendell Bailey,
VP of Science
and Technology, NCTA

24

This electronic community supposedly has many attributes that are attractive, alack of class distinction being
foremost among those that are mentioned. In fact, Iam reminded of acartoon in which adog at akeyboard is
"speaking" to another dog (a friend, no
doubt, who is sitting nearby looking
interested). The dog tells his friend,
"Yes, it's true! On the Internet, no one
knows you're adog!" Good for a
laugh, but also the embodiment of a
basic truth. When you (or anyone else)
is typing on akeyboard, unless you state what your
demographic stats are, no one has any idea of your sex,
color, ethnicity or anything else about you.
Surely this is agood thing in terms of acommunity
of people who value intellect and personality to the
exclusion of all physical characteristics. The latter may
cause the human psyche to put in place one or more
emotional or mental filters (known as prejudices) of
what information or intelligence it finds acceptable.
And lest you think that this idea of the electronic
community is unique to my own depraved musings, let
me hasten to assure you that this issue became of interest to me when Iwas speaking to the city council of a
quaint Virginia town that is nestled close to
Washington, D.C. proper. This town is known worldwide for its charm and vitality and is indeed held up as
amodel of pleasant living. While Iwas leading adiscussion of the NII/GII for the council of this town (at
their request), one member blurted out, "It's all very
good for there to be an electronic community for all of
these people, but we already live in afine community,
acommunity of tolerance and intelligence. And we
don't want any of our people moving anywhere else,
especially to an alternate community that doesn't have
the benefits that we can bring."
What's this? A rebellion against utopia? Because,
after all, this cyberspace community could be one of
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prejudice-free interaction among humankind. Surely a
mere pencil pusher (no matter how exalted) operating
on regular old dirt and concrete competitive turf cannot
object? Well, rather than just state the opinion that they
liked their community better than the cyberspace community, several other council members began to speak
about things they have observed on the Internet and the
World Wide Web. That, coupled with things that Ihave
read recently in the trade journals of the Internet
crowd, led me to some thoughts and conclusions of my
own.
The first one is that there is an alarming and somewhat naive tendency of people who surf the Internet to
believe that everything that they see printed there must
be true; every database they find there and every
research document contains fact; everyone who gives
them an E-mail answer is honest and trustworthy; and
that all the people they encounter are just like themselves.

Dark corners of the community
While all of these things are probably mainly true,
there is ample evidence that cyberspace is aplace
much like any other place on the planet, and that while
it contains nice, tree-lined streets and beautiful green
parks, it also has backroads, dark alleys and dangerous
neighborhoods. Theft and chicanery, the electronic
equivalent of mugging and out and out fraud—these
things, too, live on the Internet. Indeed, the moral
equivalent of murder on the Internet may be embodied
in the piracy of intellectual property, which is something that is causing all of the people involved in the
so-called management of this resource to scratch their
heads, have meetings and debate the fine points of the
law. It's very difficult to police something as esoteric
as these items when they are on the Internet.
In many of the newspapers of the major cities, one
can find stories of young people who have begun to
live vicariously through on-line activities. The authorities who talk about this phenomenon all bemoan the
fact that these kids found acommunity in cyberspace
before they had developed the maturity and social
skills needed to function in the actual world. This, in
and of itself, is sad, but what is possibly worse is that
these young people are ill-equipped to deal with the
con men and muggers that they may find on the systems.
So Ileave you with these thoughts. If you would
like the name of the city that brought this to my attention, do not hesitate to call me. It's awonderful little
place, and as soon as Itell you the name, you will say,
"Oh, Iknow that town. It's anice town." And secondly, if you are atraveler in cyberspace, remember that
not everyone you meet is your friend, and not everyone
who gives you bad news is your enemy. Use the same
level of judgment that you use in everyday life, and
someday, the community known as cyberspace may be
as pleasant aplace as any that you like to visit in person. CIED
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• FROM THE H EADEND
E

ight years ago, CED magazine gave me the nod to
begin writing amonthly column. The goal was to write
alightly technical column on myriad highly technical
topics with primary emphasis on the
headend. Iwas given adeadline for the
first installment of June 1, 1987, and
was asked to create a"catchy" title for
the new column.
That same day, Iwrote amemo to Jim
Farmer (then aprincipal engineer working with me at Scientific-Atlanta, now
with Antec), advising him of the good
news and requesting his help. In the
memo, Isaid: "Now for the hard part...
they want to know what Iwant to name
the column! Ihave acouple of ideas, but
if you can offer any suggestions, please
feel free... Some thoughts are:
I."Headend Techniques." 2."Headend
Corner." 3."From the Headend."
4."Focus on the Headend... ".
Jim later offered afew other suggestions, but after some further discussion,
"From the Headend" was born. After
eight years, 96 deadlines, 94,080 words
and 576,000 characters, I've decided
that this will be the final installment.
Over the years, the column has covered avast array of topics, and most are
just as appropriate today as they were
eight years ago. My first column, for
example, was atutorial on the topic of
return loss and reflections. Today, as we begin the
deployment of digital, return loss and microreflections
remain ahot topic, and will for some time to come.
Other topics covered during the first year included
in-depth discussions of noise figure and carrier-to-noise
ratio, the subjective effects of differential gain and
phase, audio and BTSC stereo encoder topics, video
signal-to-noise ratio and NTSC artifacts.
Later, Icovered arange of topics on the video and
audio front, including adiscussion of Incidental Carrier
Phase Modulation, audio companding, audio preemphasis and deemphasis, noise weighting (CCIR vs. RS250B) and optical vs. electrical power.
One of the columns (August 1988) was entitled,
"Docket 21006: A Pilot's View?' For those of you who
don't remember, that FCC docket, which was first
released in 1984, outlined the rules that we follow today
for CLI and frequency stability in the aeronautical frequency band. In that column, Itried to provide abetter
understanding of the aircraft navigation and communications equipment that might possibly be disrupted by
high levels of leakage from our plant, and why, from a
pilot's perspective, we might want to take heed and
meet the deadline for compliance of January I, 1990.
After that, Icontinued to focus primarily on video
and audio performance, but began to expand into tutorials on related topics. Fully one-third of the year was

Reflections
on my
final
column

By Chris Bowick, Group
Vice President/Technology,
Jones Intercable
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devoted to adetailed explanation of satellite link performance and the definition and exploration of system
G/T. In other columns, Iinvestigated such topics as
delay pre-distortion in broadcast transmitters, vestigial
sideband transmission and the nyquist slope.
Beginning in March 1991, Ibegan to address the
coming digital revolution and its implications for the
industry. From March through September, six columns
were devoted to such topics as Eb/NO vs. C/N, quadrature modulation, QPSK and 4-QAM, and I6-QAM. In
September 1991 Iwrote, "...As we begin to deal with
the very high data rates and sophisticated modulation
schemes required for the transmission of digital HDTV
or compressed NTSC, the better the plant's noise and
distortion performance must be for successful transmission. Anything that is done today to improve the performance and reliability of the existing analog plant will
have adirect impact on the successful future implementation of any future coexisting analog and digital overlays with respect to performance and reliability."
The following month, Ibecame an operator and
moved to Jones Intercable. In the process, Igained a
completely new perspective of our business. As a
result, "From the Headend" began to take on anew
perspective. Ibegan writing on topics like network
architecture, the competitive aspects of our business,
and the system and operational considerations in the
deployment of networks and technology. In the last
couple of years, I've escalated the digital discussion to
include tutorials on the Internet, local and wide area
networking, Ethernet, digital encryption, spread spectrum, TDMA and CDMA and cable telephony.
Last February, Itried my first humorous column,
entitled, "The Great Drop Cable Conspiracy" (at least,
Ithought it was humorous). It was atongue-in-cheek
jab at vendors, accusing them of breeding brand-loyal
rodents who have an insatiable appetite for drop cable.
Ireceived more comment on that column than Ihad in
the entire previous eight years combined!

The final gun
The time has come to put "From the Headend" to
rest. Over the years, I've had alot of fun with the column. The staff at CED has been great, and has given
me broad license to take the column in any direction
that Idesired. Imust admit, however, that I'm looking
forward to having an additional weekend free every
month without adeadline looming over me. Ihope
some of you have found my work to be useful at some
point during its eight-year run.
Ironically, Jim Farmer will begin writing anew column beginning next month. Quite frankly, Ican't think
of anyone more uniquely qualified to do so. In the
memo Iwrote to Jim in 1987, Iclosed with the line, "I
will, of course, be using you as asounding board, suggestion box, mentor and editor for the column. Iappreciate your support." Ireally have appreciated Jim's
support over the years, and Iwish him the best of luck
with his column.
CIED
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and input signal formats that include
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encoding technology. The encoders
support resolutions from SIF to ITU-R 601
at data rates from 1.158Mb/sec. to
15Mb/sec. Avariety of audio signal formats

control of avariety of VTRs, VCRs and
laser disc players with on-screen controls
for fast-forward, rewind, stop, play, cue and
shuttle to timecode number. The internal

are available from analog inputs to digital
inputs based on the AES/EBU standards.
The encoding workstation can be directly

36GB disk capacity provides for capture
and storage of compressed digital video

interfaced with computer/ networking
equipment such
as Ethernet, Fast
Ethernet, FDDI,

CHECK US OUT
Vela's MPEG encoders are available and
shipping today! Call our Director of Sales,
Rick Chile, at

CDDI, ATM and
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ext. 7171, to
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Solutions for
Tomorrow" that
Vela Research can

Vela Research MPEG encoder
systems were designed and developed by
digital encoding professionals with the
video production professional in mind. An
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needs is found in the full-featured
workstation included with the encoder. The
workstation allows for complete external
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T
he broadcasters have done it again. They're about to

snatch defeat from the jaws of victory. With all their
lobbying for "spectrum flexibility," now they're about
to learn that flexibility isn't free. The
cost could be auctioning of TV spectrum. If so, they could lose the opportunity to broadcast HDTV.

Broadcasters
must repent
before it's
too late

By Jeffrey Krauss,
student of techno-politics
and President of
Telecommunications and
Technology Policy,
Rockville, Md.
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SDTV

Last year, the broadcasters realized
that aTV channel carrying a20
megabit-per-second (Mbps) compressed HDTV signal could be used
instead to carry four or six or eight
"standard definition TV" (SDTV) signals. They realized they could become
multi-channel programmers and compete with cable TV or wireless cable.
Under an FCC policy decision
adopted several years ago, broadcasters
would transmit their digital signals on a
second 1V channel. Each TV broadcaster would get to use an additional
TV channel for about 15 years, and
they would get it for free. This new
channel would be used for digital
HDTV. The FCC's idea was that consumers would migrate to HDTV
receivers over 15 years, and there
would be relatively few analog TV sets
still in use by the end of this period. At
the end of 15 years, the old channel
now being used for analog TV would
be returned to the government.
Last year's communications legislation contained a
section that would have permitted the broadcasters to
use the new digital channel for any enhanced video service. For example, CD-quality audio attached to standard definition video would have qualified. Last year's
legislation didn't pass, but similar language appears in
the 1995 communications legislation. (By the time you
read this, the Senate should have finished its work on
communications legislation.)
But there's been adrastic change in the atmosphere
since last year's legislative efforts. The Republicans
now control the Congress. And the Democrats have
successfully raised over $7 billion for the U.S.
Treasury by auctioning off spectrum for Personal
Communications Services. Now the Republicans are
looking for something to take credit for, and making
the existing broadcasters (or perhaps new players) pay
for spectrum is right up there on their radar screens.
Spectrum flexibility seems like agreat idea, at first.
Let the licensee use the spectrum in the way that produces the highest value. SDTV broadcasting could be a
more valuable use, some argue. Broadcasting of SDTV
doesn't require expensive new HDTV cameras; it
merely requires the same kind of digital compression
encoders now being used by HBO, DirecTV and

Primestar. It doesn't require viewers to buy anew TV
set, it merely requires anew set-top box. They argue
that digital SDTV should be viewed as an evolutionary
step toward digital HDTV.
But this digital SDTV approach creates some problems. Because viewers can continue to use (and to buy)
analog NTSC TV sets, it will take much longer than 15
years for the FCC to take back the broadcasters' analog
channels. But the FCC, having recently fallen in love
with auctioning the spectrum, wants that transition
period to be shorter, not longer.
There has never been any public policy determination that supports multi-channel SDTV broadcasting by
asingle TV station licensee. On the contrary, the FCC
has long had apolicy in favor of diversity, giving as
many diverse "voices" as possible the opportunity to
operate abroadcast station. Rather than one broadcaster controlling four SDTV programs on a6MHz channel, this policy suggests the FCC would give that 6
MHz to four different broadcasters, three of which
would be new "voices." With digital compression, you
don't need afull 6MHz channel to deliver SDTV.
The FCC may be considering this. They've planned
three separate proceedings on HDTV this summer. The
third will re-examine the policy of giving each existing
broadcaster an additional 6MHz channel for free. In this
third proceeding, the FCC could decide to make broadcasters pay for the additional channel. Or they could
decide to auction it off to new wannabe broadcasters.

History repeats
This is the second time that the broadcasters have
lost control of the HDTV proceeding. Remember that
the broadcasters never really wanted to transmit HDTV
signals, because it imposes additional costs on them
with no clear expectation of additional revenues. What
they wanted to do was stop the land mobile industry
from getting access to the UHF television spectrum.
In 1987 the FCC was poised to allocate some of the
UHF spectrum for land mobile use. The broadcasters
came to the FCC and said, "If you do that, the U.S. will
never be able to implement HDTV." But many of the
broadcasters never thought that HDTV broadcasting
would be technically feasible. They were just buying
time. And with the analog techniques that were available in 1987, they would have succeeded. Many of the
broadcasters were shocked when General Instrument
Corp. demonstrated that digital HDTV was feasible.
Rather than aclever ploy to preserve the spectrum
against land mobile incursions, HDTV turned out to be
areal migration path to advanced video technology.
Last time, broadcasters bet against innovation. This
time, they forgot that the spectrum has real value.
Spectrum auctions have put that notion front and center.
Broadcasters can still recover the position they abandoned ayear ago. If they give up on spectrum flexibility, support afast migration to HDTV, and agree to give
back their old analog channels promptly, all will be
forgiven. Ihope it works out that way.
CED
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that lasts two hours will utilize eight channels
if it is to be shown every 15 minutes. This
results from the fact that there are eight, 15minute intervals in atwo-hour period.
Similarly, if the same movie will be shown
every 30 minutes, it will require four channels, as there are four, 30-minute intervals in a
two-hour period.
The 90 MHz of bandwidth can be divided
up in many different ways, depending on the

number of movies to be shown and the intervals between successive starts (e.g., assuming
two-hour movies and 8:1 compression, using
120 channels, each of 20 movies can begin
every 20 minutes).
What about video on demand (as opposed
to near video on demand)? While video on
demand is certainly aservice that will be provided by the CATV operator, it is not so
much bandwidth intensive as it is dependent

Angled Physical Contact

on an appropriate system architecture (one
that segments the system by limiting the
number of homes per fiber node), and the
addition of intelligent headend and subscriber
equipment. The headend equipment will be
capable of delivering asingle movie to aparticular subscriber as needed and may incorporate some form of less-than-real-time delivery
(e.g., store and forward). It is expected that a
2,000-household fiber node will require
approximately 24 channels dedicated to VOD,
assuming 60 percent of the homes passed by
cable take basic service, and 25 percent of
those subscribe to VOD with apeak usage
rate of eight percent. Assuming 4:1 compression, for example, these 24
channels would
occupy only 36
MHz of bandwidth.
Depending
on the compression
scheme used,
the subscriber
demand and the
number of
channels available to the
operator for the
service, many
scenarios can
be envisioned
related to the
provisioning of
VOD. In any
case, it can be
expected that
video on
demand will require considerably less bandwidth than the 90 MHz shown in Figure 1,
thereby freeing aportion of the spectrum for
use by other services.
(Note: It is assumed here that most systems
will not find the need to provide afull slate of
NVOD programming and afull slate of VOD
programming. Delivery of one service or the
other would be most appropriate.)

Regarding
standard

telephony-over-

cable, one 6-MHz
channel in each

direction will be

capable of

supporting

approximately

375 voice users

•Meets Bellcore TR-326 Ill, Back Reflection < -70 dB.
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Molex Fiber Optics

2111 Oxford Road. Des Plaines, IL

60018 U.S.A

Tel: (800) Al-FIBER or (708) 803-3600 Fax: (708) 803-3608

Telephone service may include Personal
Communications Service (PCS) or may be a
standard telephony-over-cable service. In
either case, the following will serve to explain
some of the applicable math.
Regarding standard telephony-over-cable,
one 6-MHz channel in each direction
(upstream and downstream) will be capable of
supporting approximately 375 voice users.

See us at Cable-Tec Expo, Booth 724-726 and at NFOEC, Booth #43.
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Assuming atelephony penetration of 25 percent, these two channels can serve a1,500home node (1,500 x25 percent =375). Two
channels in each direction will support
approximately 850 voice users. Assuming
2,000 homes per node, these four channels
(two in each direction) will support apenetration rate of about 43 percent. The 36 MHz in
Figure 1will support approximately 1,380
voice users. In a2,000-home node, that

equates to atelephony penetration of nearly
70 percent.
(Note: The above numbers relating to voice
users per channel are based on aGrade of
Service equal to P.01. This equates to acallblocking probability of less than one percent
during the busiest hour of the busiest
season—BHBS.)
It is signal multiplexing that allows such a
large number of users to use such asmall

kedt
SUBSCRIBER AMPLIFIER

amount of spectrum. The bandwidth requirements for aPersonal Communications Service
will be similar to those spelled out above for
standard telephony-over-cable. As time
marches on, and multiplexing and compression technologies improve, it can be expected
that these services will require even less bandwidth.

Personal computer networking
Tilts particular category covers awide range
of potential services related to data transfer (as
with astandard modem). One related scenario
might include linking schools together via the
cable network to provide adistance learning
environment. In this way, for example, alocal
grade school could tap into the library of a
local high
school or college. Another
scenario may
include the private, point-topoint interconnection of business users via
the cable network.
Products are
available today
which allow for
Ethernet
(IEEE-802.3)
type data transfer over standard cable television plant.
Current technology allows for adigital bit rate
of approximately 10 megabits per second
(Mbps) to be placed within one 6-MHz channel on the cable network. The number of channels required for aparticular service will be
dependent upon the number of users on the
network and the amount of delay time that is
acceptable to the users. Overloading the network with users (and therefore data) will result
in data congestion. This congestion results in
slower transfer of data. Enough bandwidth will
have to be provided to accommodate the number of users and their demands on network
speed.
Presently, two 6-MHz channels (one in each
direction) will allow for full, two-way 10
Mbps data transfer, allowing approximately 20
to 30 users to share the network without severe
delay times. The 24 MHz in Figure Iwill
allow for approximately twice that number.
The majority of cable operators will likely find
most of their success (related to this category)
in dealing with point-to-point connections

Overloading the

network

with users

(and therefore
data)

will result
in data

congestion

•8and 15 dB gain
•Low Noise

•5-42 MHz Reverse
•53-1000 MHz Forward
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ADC is the leader in the development, design and
deployment of residential broadband networks. Whether
you're upgrading an existing telephony or video network or
building it from scratch, ADC's Homeworx HFC access

system carries up to 16 channels of digitized, uncompressed
video over fiber at speeds up to 2.4 Gbps.
To manage your network, ADC offers acomplete suite of

platform is the most cost effective, end-to-end transport

broadband service assurance hardware and software. These

solution available today. With flexible sizing and

systems integrate seamlessly into any service environment.

service components, the Homeworx platform
permits a"pay-as-you-go" method of responding
to changing technology and market demands.

And the software-based, centralized administration
and management system also improves performance, allowing preemptive responses to
problems before they impact users.

Maximum deployment flexibility is ensured

ADC's high performance video

with the fiber-fed Homeworx ISX integrated
services access node.
Surrounding the ISX

11111111.111ROffil

signal distribution coax interface
products provide critical test and
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such as schools and businesses as described above. In
these scenarios, 24 MHz should be plenty of bandwidth
to provide for ahost of options relating to personal
computer networking. Again, as technology advances,
the bandwidth requirements related to the provisioning
of this service will relax.

Digital music

Today's cable
operators will find
many rewards in
limiting their
current bandwidth
planning to no
greater than
5501150 MHz

The 18 MHz allows for approximately 30 channels
of commercial-free stereo audio programming to be
delivered to the customer. The 18 MHz can generally
be segregated into smaller portions and placed in the
roll-off or FM portions of the spectrum, making it
bandwidth-efficient. The programming consists of a
wide variety of music, including jazz, rock, country,
classical, etc. This technology (known by the trade
names DMX, Music Choice, etc.) is already being successfully used by many cable operators around the
country.
There are those who will argue that Figure 1fails to
account for other services that may develop five to 10
years from now, and therefore cannot be used to properly assess bandwidth requirements. Figure 2serves as
acounterpoint to that argument.
There are two simultaneous evolutions taking place
in the CATV industry:
I. The number and types of potential CATV services
are increasing and expanding.
2. Technologies for limiting the bandwidth requirements associated with those services are also progressing.
As technology continues to advance, the use of
video compression and other spectrum-saving techniques such as multiplexing will increase. It can be
expected that most satellite and pay channels will eventually be compressed, yielding an incredible amount of
bandwidth that can be used for other services.

Figure 2: Bandwidth segmentation (large-scale use of compression)
= compressed 4:1
(NVOD = 8:1)
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Practical economics
Before getting caught up in too many arguments
about future services, it's worthwhile to take alook at
some factors of economics. Relative to system design,
and applicable to almost all cable systems, are the following arguments:
1. Any system planned at less than 550 MHz is
impractical. With all of the recent advancements in
electronics, a550 MHz build can be done more costeffectively than a450 MHz build. In fact, according to
most sources, 450 MHz is athing of the past.
2. As discussed earlier, in order to be prepared to
provide the many future CATV services that will be
available, asystem design which specifies 2,000 (or
fewer) homes per fiber node is most desirable.
Fortunately, with the cost of fiber-optic equipment
dropping, and the availability of anew generation of
specially-designed amplifiers and cable, it has been
shown that, in most cases, afiber design serving
2,000-home nodes can be implemented at alower
cost than aconventional coax trunk and feeder
design.
If the cable TV engineer follows the above logic and
agrees that a550 MHz fiber design is the most practical
starting point for today's rebuilds, adecision then needs
to be made regarding the possibility of incorporating a
bandwidth greater than 550 MHz. There are three possibilities to consider for design:
1. Build the system at 550 MHz with no regard to
future bandwidth expansion.
2. Build the system at 550 MHz, using proper amplifier spacing and an ample amount of fiber to accommodate easy expansion to ahigher bandwidth.
3. Forgo the 550 MHz design by immediately building asystem with agreater bandwidth.
Which is the right choice? The best answer to this
question will be dependent upon the cable company's
economic factors, and whether or not the operator feels
that he/she will desire to be aprovider of such services
as telephony-over-cable, distance learning, etc.
Community demographics may play as important arole
as any in making this decision.
In any case, afew points should be kept in mind. As
Figures 1and 2suggest, 1GHz is more bandwidth
than most cable operators need to be concerned with.
If asystem is to be designed with consideration to a
capacity of more than 550 MHz, then 750 MHz is an
appropriate bandwidth to aim for. In Figure 1, the
amount of bandwidth between 564 MHz and 750 MHz
can be used for services such as High Definition
Television (HDTV), which will require one 6-MHz
channel per compressed HDTV channel. This extra
bandwidth (up to 750 MHz) can also be used for various digital data services that the CATV operator may
want to provide.
A system designed at 550 MHz without atrue footprint for expansion to 750 MHz can still be expanded
to that higher frequency at some later date. The downside, however, is that the operator will pay ahuge premium for extra fiber, construction and high-gain
/
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actives, as compared with the operator who
originally designed the system with future
expansion in mind.
Finally, asystem that is designed at 550
MHz with the proper spacing and amount of
fiber to allow for an easy upgrade to 750
MHz will cost approximately 10 percent
more for the initial build. However, expansion
from 550 MHz to 750 MHz will be relatively
painless.

r-

Conclusions
With the advent of such services as VOD and
telephony-over-cable, and the continuing development of compression and multiplexing technologies, limiting the number of homes per fiber
node is at least as important as (if not more
important than) increasing system bandwidth.
Relative to system design, decision-makers
can regard a550 MHz, Fiber-to-the-Service
Area (2,000 or fewer homes per node) archi-

Low Distortion

Fiber Optic Detectors for AM CATV

tecture as astarting point for deliberation.
From there, the most important decision is
whether or not to consider 750 MHz. If 750
MHz is considered, the operator can either
build a550 MHz system that is spaced for 750
MHz, or the operator can build a750 MHz
system in the first place (which will cost about
10 percent more than a550 MHz system
spaced for 750 MHz). This decision must take
into account both company finances and community demographics. For operators building a
system today, it is important to keep the following in mind:
I. Depending on the number of channels
currently being used for conventional programming services,
and taking into
account local
demographics,
many system
operators will
find that there
is no need to
plan for asystem capacity
beyond 550
MHz. Many
systems will be
able to provide
afull slate of
conventional as
well as interactive programming within that
550 MHz.
2. If the operator knows that he/she will
want to expand to 750 MHz at some point during the life of the system, it may be more economical to build at 750 MHz in the first place.
Otherwise, the operator pays for afull set of
550 MHz electronics now, and has to scrap the
entire lot for 750 MHz gear in afew years. In
acase such as this, an immediate 750 MHz
build will actually end up being less expensive
than the 550 MHz build. While this point may
sound obvious, it is often overlooked.
A IGHz architecture may make sense for
those systems involved in pioneering the
development of new technologies, but IGHz
is far too impractical for the overwhelming
majority of cable systems. The cost premium
for the 1GHz system cannot be readily justified. (In fact, in most cases it is currently more
economical to build adual 550 MHz plant
than it is to build asingle 1GHz plant).
Today's cable operators will find many
rewards, both now and in the future, in limiting their current bandwidth planning to no
greater than 550/750 MHz. CED
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Looking for meaningful
1300 nm or 1550 nm
AM CATV detector
specs? Tired of searching
for afull service vendor
who will respond to your
needs?
Then try EPITA)0(. Our forward path detectors include the
750 MHz EPM710 and 860 MHz EPM740. We also make
photodiode modules specifically for return path applications.
And all our CATV detectors use our proprietary analog
InGaAs PIN photodiode, which provides the lowest IM2.
We will also work with you to make asolution specific to your
needs. Give us acall today.
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Editor's note: This article is an adaptation
of an NCTA paper presented in 1993.
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Alltheright ingredients!
Strong, cost effective
Christy Grade Level Boxes...
now available from Channel!.
Christy Concrete Products, Inc. has been manufacturing boxes for underground construction of
water systems and utilities for nearly four
decades. Now, they've teamed up with
Channell Commercial to provide their concrete and FibrelyteTM products to
the telecommunications and
broadband communications
industries.
Christy uses an automated "dry tamp" process to
manufacture its concrete
boxes. To provide additional
strength, fibers are added to the
concrete mix. Additionally, a unique,
thermoplastic ring assures proper fit of
the non-skid lid and also protects the top
edge of the box from chipping. The result is less breakage during
shipment and reduced
liability problems with \
installed boxes.

Christy's Fibrelyte boxes and lids complement
the concrete product line. Constructed of
proprietary composite materials, these
lightweight and high strength
Fibrelyte boxes offer many advantages over precast concrete.
In many applications,
Christy's concrete and
Fibrelyte boxes and lids
can be intermingled, providing numerous
combinations for
added strength
while providing low cost
product solutions.
Christy quality concrete and tough Fibrelyte grade level boxes—the
right ingredients for your underground plant
requirements. Call Channell toll free today for
complete information.
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LETTERS TO THE EDITOR

Common sense techniques for
solving the drop cable dilemma
The April 1995 "From the Headend" article
by Chris Bowick, titled, "The drop cable
dilemma continues," caught my eye. Last
month, Iwas working on drop design ideas
which you might be interested in.
Better management of the drop [could be
achieved by] printing the footage on drop
cable. This would enable the installer to verify
the drop length, accurately calculate cable loss,
track drop footage, know the amount of cable
available on the cable reel, and allow for proper aerial sag between pole spans.
In addition, co-extruding acolored stripe
into the drop cable could be used to identify
the year in which the cable was installed.
This is nothing new to distribution, fiber
and trunk cable. The cost of identifying drop
cable is estimated to run about one cent per
foot. The benefits are: less cable waste [estimated savings will offset the increased production cost]; an easy way to calculate the drop
signal loss—each customer's drop cable length

can be recorded; and the year the drop was
installed can be easily determined. This would
be acomprehensive way to challenge "the
drop cable dilemma."
Bob Forde
Technical Operations Mgr.
Viacom, Oroville, Calif.
Mr. Bowick responds: Thanks for your letter
and the excellent ideas. Believe it or not, our
internal study also indicated that printing the
footage on drop cable would be an excellent
way for us to better manage the drop—for precisely the reasons you mentioned.
The color stripe, however, did not come up.
But it sounds like agreat idea.
I'm aregular reader of CED magazine and
like the breadth of editorial material. Iretired
in January after 37 years with HP and am
enjoying retirement so far, but Ihave tried to
keep in touch with the various technologies. I

also continue to edit aquarterly newsletter for
an industrial trade association which works on
quality and metrology, etc.
As such, Ihave gotten into e-mail on the
Internet to a[moderate degree], and recently
got the right software to gain access to the
WWW [World Wide Web]. The editorial [by
Jeff Krauss in the April issue of CED] with all
those interesting sites of information was very
intriguing. And since Ihave just started looking for useful types of databases, this sort of
guide was particularly interesting for getting
started.
Thanks for doing that, and keep up the good
work.
John Minck
76251.2776@compuserve.com
Mr Krauss replies: Thanks for your kind
remarks. The Internet is constantly evolving,
and Ilearn about new sites all the time. There
are acouple of "free to the trade" magazines
that cover the Internet, plus several low-cost
popular monthlies that supply an enormous
amount of info about the Internet.
Jeff Krauss
jkrauss@cpcug.org
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•fiber optic cable for, the application? From ourctimprehensive line
of Chromatic Tebhnologies libel' optic cable, Fibertron takes the
guesswork out of cable selection with "qualified, experienced
applications assistance. We'll recommend, prepireund:provide a
*Chromatic Technologies cable
perfect foi the job...bótti
inside ànd out!
•
Like )
.
(1)'!" and -RLTim loosé tube fiber optic cables with.CtirorpaTek"A.
jacketing. These cables can de -used indoors .antoutdoors so you
•no longer need to splice or terminate at agiven distance inside or
•
outside afatility. You save time, money; and headaches. And. that's
'• rust the beginning. We carry standard and specialty fiber optic cable
to suif vieually any.ápplleation, including; tight buffered breakout .•
and multiple application (MAO) cable; loose tube cable in,.standard.
heavy duty, and armored styles; low-smoke, zero halogen; tactical,
field deployable ;shipboard and more
*-

Circle Reader Service No. 23

•
When it cornés to cable', where you buy can he as important as what
'you buy. At Fiber-iron. you always get the right cable for the right
•price. And our immediate, off-the-shelf delivery of both single-mode
.and multimode cable, with 1tostl.fibers,,helps keep you on

fflililimaimmaisammwo
MUM

MM

Mk MI

Your Link with

Fiberoptics

Northwest
(510) 635-1970

schedule What smore we provide•value-acided services like
. terminations; custom assemblies, packaging, staging, and palletizing
• for orders of all.sizes and shapes.
.
•
i-m m ine
,.So before you design, specify, buy, or
Install...give-us a-call:
.•••
.
-eRLT. and CI
.maalirek are trademarks of Cram,. Tem.*,,

Southwest
(714) 871-3344

Northeast
(717) 652-6565

For Fibertron '95 Seminar/Workshop Information, Call (714) 871-3344, Ext. 136
CEO :C OMMUNICATIONS ENGINEERING & D ESIGN JUNE 1995

Southeast
(404) 409-1700

Our Tools Illon't Lau eYour Signal
Stranded On The Information Super Hi i
limn.
fa. ot

Limb

Coring Tool ,
• Precise Cable Preparation
• Beveled Edge Safeguards 0-Rings
« Color Coded to Cable Sizes

Jacket Strippers
U Score-Free Jacket Removal
▪ Color Coded to Cable Sizes
• Plastic Guide Sleeve Protects Aluminum

4
F%ortIL:lIk
Removes Messenger Evenly
I Eliminates Need for Knife
Leaves Cable Ready for Jacket
Removal

Drop
'*ripping Tools
Consistent One-Step Cable
Preparation
Precision Cutting Edge
Eliminates Nicks and Shorts
Crimping Tools
• Ensures Full Crimp
• Field Adjustable
• Avoid Signal Leakage

Guarantees Full Compression
1360° Support Ensures
i
n ee" Consistency
1._ Easy to Use Ergonomic Pistol
Grip Speeds Termination

bo,

Build It With...

CablePrep
Tools You Trust.

CablePrep ABen Hughes Communication Products Company
Circle Reader Service No.
207 Middlesex Avenue, P.O. Box 373, Chester Connecticut Phone: 203-526-4337 Toll Free: 1-800-394-4046 Fax: 203-526-2291

24

\/

COVER STORY

Standards
In
a
digital
world
Making sense of
the committee
process

By Roger Brown

A

lmost by the time cable operators enter the interactive digital era, they're going to be regulated.
Lawmakers are already trying to make sure consumers
can buy set-tops at retail outlets, and the Federal
Communications Commission has said several times it
intends to hold an inquiry on digital standards.
Veterans who remember the days when cable network operators could do pretty much what they pleased
will be surprised to know that the interactive environment of the future is already being defined by interests
that include the government and standards-making
groups so varied no one could possibly track all of
them.

History
Standards really aren't new to the industry—technical
standards have been around acouple of times and are
presently in force—but what is new is where they apply.
For the first time, standards will encompass the interfaces to and from one device to another. "The lack of
standardization has, frankly, worked to (the industry's)
benefit," notes David Large, aformer cable system
operator who is now aprincipal with Media
Connections Group. "It has given us the freedom to use
new frequencies, deploy new services and keep ahead
of the pirates by changing our scrambling scheme.
"But," notes Large, "the picture has changed. We
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now have alegislative and regulatory mandate that will
lead us to standards, whether we like it or not."
Why? What's changed?
The entire landscape has changed, according to Bob
Luff, chief technical officer at Scientific-Atlanta.
Whereas the industry formerly consisted of thousands of
tiny "islands" formed by franchise areas, afuture that
promises full interactivity with anyone, anywhere will
force these once-autonomous systems to cross all artificial boundary lines with universal communications links.
Furthermore, awide number of industries that used
to be separate are indeed converging with acommon
interest: delivery of video to the consumer. These industries—computer and telecommunications—are familiar
with standards and use them successfully to bring about
new products and services.
"The future platform on which all of our future revenues lay simply cannot be obtained without interoperability, portability and open standards," notes Luff, who
spoke during apanel session on standards at last
month's Cable '95 convention in Dallas.
But who develops the standards when there are so
many competitive interests? At last count there were at
least 50 different groups responsible for developing
standards or building consensus. Who can keep track of
them all?
"That's the fundamental question," says Wendell
Bailey, vice president of science and technology at
NCTA. Although it isn't astandards-setting group, the
NCTA has taken on the task of trying to monitor as many
groups as possible and contribute to those which appear
to have the most chance for success, Bailey says. The
NCTA board of directors has approved additional funds
for Bailey to hire two engineers to help him monitor the
groups and put forth the cable industry's viewpoints.
"I call this triage," notes Bailey. "Out of hundreds of
committees, I'd guess that somewhere between eight
and 15 will be important to us, and another dozen or so
we'll need to at least be on the mailing list."
So far, Bailey hasn't hired anyone, but at the time
this article was prepared, he was planning meetings
with at least two engineers. "This requires careful identification of the groups to determine who will be the
most successful. And then we have to cover them."
In the meantime, the NCTA and Cable Television

`I'd guess that
somewhere
between 8
and 15
committees
will be
important
to us'

Laboratories (CableLabs) have jointly organized the
Science and Technology Caucus, ahigh-level interindustry group of leaders who want to ensure the industry has aleadership role in such standards development
and to help develop an "enlightened public policy agenda."
The Caucus' steering committee consists of CEOs
from seven of the nation's largest MSOs and one programmer, while the technical advisory group that backs
up the steering committee is made up of the industry's
brightest engineers and visionaries.
But given the inability of the cable and consumer
electronics industries to develop an interconnection
standard (see story, page 66), is it reasonable to assume
atrue open standard can ever be developed?
T HE PREMIER M AGAZINE OF B ROADBAND C OMMUNICATIONS JUNE 1995
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While others
continue to promise,
the trialed and true
CABLESPANTM
telephony-over-cable
system delivers.
While others talked, we listened.
While others still promise, we deliver
today. We deliver an advanced
telecommunication system that
provides basic and advanced
telephony services over your
broadband cable network.
The CABLESPAN system provides
the flexibility to economically serve
awide range of residential and
business applications. It integrates
seamlessly with your existing CATV
architecture while offering one of the
lowest start-up costs in the industry.
It provides incremental growth apace
with your subscriber penetration rate
—with ahost of unmatched options
to keep per-subscriber-cost low.
All of this and more. To assure
qualty service, the CABLESPAN
system provides robust fault
recovery and comprehensive
monitoring, maintenance and
diagnostic capabilities. To meet
the future needs of your subscribers,
the CABLESPAN system provides a
platform supporting tomorrow's
multitude of advanced
telephony services.
Twenty-first century communications
technology is here. For aglimpse at
the future of your network, see the
CABLESPAN system at:
CableTec Booth #191.
Or call 1.800.445.6701.
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'Today the world
has shrunk
electronically,
and no one
entity can forge a
set of standards'
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Not only is it reasonable, it's already happening,
according to Luff. He believes the actions of the Digital
Audio-Visual Council (DAVIC) are non-partisan enough
to have amajor impact on how interactive digital video
networks will look, feel and function in the future.
"Coming to aconsensus is more of aproblem than
people thought it would be," notes Luff. "This is an
artifact of the pre-convergence environment where each
group had its own suite of industry spokesgroups that
looked after their own interests.
"The reality is that today the world has shrunk electronically ... and no one entity ... .can forge aset of
standards and protocols and interfaces that are uniquely
optimized for their industry," continues Luff. "When
that is attempted, the other industries gang up, vote it
down, and it won't be approved. We'll have the same
stalemate we have today."
DAVIC was convened to overcome those obstacles,
to be an "executive director" of sorts, says Luff.
Modeled after the successful MPEG standards development, its role is to develop standards for an end-to-end
digital system that encompasses all applications, services, networks and hardware that have aprevalent digital component.
This committee effort attempts to incorporate the
best components of each system and enlist input from
world experts. "When companies began to work together (on MPEG), the compression process and algorithm
became embarrassingly better than any single proposal," says Luff.
However, such efforts are often met with great skepticism among people who know how difficult it is to blaze
new paths without alienating existing participants who
have their own agendas. DAVIC is already turning heads
by choosing quadrature amplitude modulation (QAM) as
its digital modulation scheme—an approach that is incompatible with the U.S. advanced television standard,
which uses vestigial sideband (VSB) modulation.
The Digital Audio-Visual Council made "tremendous progress" by agreeing to freeze amodulation
specification based on QAM during its last meeting in
Rome, says Luff, who is amember of the DAVIC management committee. Agreement on the specification
was unanimous, with Zenith abstaining.
With the exception of three variants, agreement was
reached on all the major descriptors of the modulation
portion of the DAVIC standard. The three variants
include: alphas, or guardbands; burst noise, arecently
discovered impairment that is not totally understood;
and differences over Reed-Solomon error correction
implementation. The expectation is that these variants
will be investigated and that aspec will be frozen by
the time this article is published.
Zenith, for its part, has some reservations about the
DAVIC work. "DAVIC purports to do international
standards, but the extreme testing the ATSC did (for
advanced TV) is there for the world to see," says Vito
Brugliera, vice president, technology market planning
at Zenith. "What is apparent to me is the lack of real
concrete data defining these systems, and Idon't think

three months of testing will demonstrate their viability."
But that's the nature of acompromise, counters Luff,
who noted that during the last DAVIC meeting,
Scientific-Atlanta, General Instrument, Europe's Digital
Video Broadcasting group and other competing factions
were "willing to put their intellectual property rights on
the line to make this happen."

Digital set-tops
Another group gaining acceptance is VESA (Video
and Electronics Standards Association), which has been
working on adraft open set-top standard for the digital
era.
The VOST (VESA Open Set-Top) committee is
specifically focused on developing hardware standards
for set-tops, including: features and interconnections of
subsystems for video and graphic display; audio playback; decompression; networks; add-on peripherals;
and placement and interconnection of security features.
The group recently announced an alliance with the
NCTA where the Science and Technology Caucus mentioned above would "work closely with VOST to determine appropriate, optimized standards for digital settop boxes," according to astatement released by VESA.
Similar agreements were announced with the National
Association of Broadcasters and the Interactive
Television Association.
A recent meeting of content developers resulted in a
recommendation that set-top manufacturers supply as
many high-end features and as much memory as possible, in order to support high-quality graphics for interactive TV, according to Frank Schwartz, chairman of
the committee.
At the heart of the matter is whether hardware manufacturers should spend additional money to generate
high quality graphics, or continue to build less expensive set-tops with fewer capabilities. 'This is aclassic
struggle," says Schwartz. "But (the content developers
believe) that the extra money leads to higher quality,
which leads to more compelling content, which leads to
greater usage. And more usage means higher revenues.
We believe the return revenues will more than offset
the costs," he added.
Set-top makers have historically been under tremendous pressure to provide as much functionality as possible for about $110 for analog set-tops. Schwartz says
adigital box costing in the $300 to $400 range could
have sufficient memory and graphics capability to support interactive TV.
In general, "there was asurprising amount of consensus on most issues," said Schwartz.
But with literally dozens of standards-making activities taking place every day, the concern is that the cable
industry will find itself faced with astandard that was
developed without its input. If that happens, the environment will resemble the current struggle between the
NCTA and the EIA to find common ground.
"The key here is content," notes Luff. "Our business
runs on consumers buying content and having to tolerate the technology to get to that content." CIED
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SCTE PREVIEW

Hundt to
deliver
Cable-Tec keynote
Tutorials, workshops
fill program

R

eed Hundt, chairman of the Federal
Communications Commission and the man
many in the cable industry love to hate, will
be the keynote speaker during this month's
Cable-Tec Expo, hosted by the newly-named
Society of Cable Telecommunications
Engineers.
Hundt's pre-recorded comments will be
presented during the Society's annual engineering conference, just prior to the annual
awards luncheon on Wednesday, June 14, at
about 11:45 a.m.
The addition of Hundt's comments to the
program is indicative of the importance of
technology and engineering in today's climate.
"It's agreat honor to have such aprominent
official address this year's Expo attendees,"
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said SCTE President Bill Riker. "This is an
unprecedented event in the history of the
Expo. With all of the current interest in FCC
legislation and regulations, Iam certain that
Hundt's presentation will be ahigh point of
the conference."
Also new this year is the addition of preconference tutorials on Tuesday, June 13. Four
different tutorials will be presented concurrently from 2p.m. to 3:15 p.m., and again
from 3:30 p.m. to 4:45 p.m. at the Las Vegas
Convention Center. Tutorials include:
V Audio quality, in room N221. Dom Stasi of
TCI, who chairs the NCTA Engineering
Committee's audio quality subcommittee, will
lead adiscussion of audio quality issues and
provide an update on the group's focus and

progress to date.
V Effective learning strategies, in room N223.
Ron Hranac of Coaxial International and Pam
Nobles of Jones Intercable give insight on the
best ways to teach—and learn—new ideas and
technologies.
V Organizing safety training programs at the
system level, in room N227. SCTE staffer
Ralph Haimowitz and Barbara Wyatt of TCI
provide tips on how to put together effective
training and safety programs to avoid injuries
and reduce on-the-job risks.
V "The Future is on Cable" public affairs program, in room N232. Hosted by Rob Flynn,
senior director of advertising and special projects for NCTA. Once again the SCTE and
NCTA collaborate on atutorial for cable
installers and techs who will be responsible
for carrying out the new customer service
guarantees promoted in this industry-wide
public relations campaign.
In addition, several key meetings of SCTE
engineering subcommittees will be held on
Tuesday, also in the Convention Center. From
9a.m. to noon, the design and construction
subcommittee will gather, while the interface
practices/in-home cabling group will meet
from 9a.m. to 5p.m. Finally, the EBS and
maintenance practices and procedures subcommittee will meet from 1:30 p.m. to 5p.m.
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Broadband Solutions.
The best of abetter world.
From digital compression to HDIV to
fiber optics. General Instrument is aworld
leader in the vital technologies necessary
to develop the broadband delivery infrastructure that will empower the inevitable
convergence of the computer, telephone,
consumer electronics and entertainment
television industries.
And as the world leader, our aim is to
do it first. Just like we have done throughout
our history.
You see, since the fifties, we've established awhole line of firsts.
When cable moved to 20 channels, we
were first with aconverter prototype — 1967.
We were the first to introduce a
remotely controlled converter -- 1972.
The first to introduce scrambling/
descrambling -- 1979.
The first to demonstrate digital
compression over cable -- 1991.
And the list continues.
All told, if you look at GI's world of
accomplishments from our past, you can
see how we'll be making the future the best
of abetter world.
For more information:
Tel. Worldwide: 215-674-4800
Tel. U.S.: 800-523-6678
Fax: 215-956-6497
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SCTE PREVIEW

These engineering subcommittees are
always seeking additional members to join the
groups, and participation can be used toward
BCT/E recertification. Attendees are urged to
arrive early and attend these standards-setting
meetings that shape the technological future of
the industry.
Those meetings will be followed on
Wednesday by the annual engineering conference and awards luncheon. The engineering

conference will focus on four key areas: system operations, network design, digital technology and telephony.
Ted Hanson of Post-Newsweek Cable will,
in his role as "Dr. Strangeleak," moderate a
panel on "Improving System
Operations—Building on aFirm Foundation,"
that includes presentations from Syd Fluck of
HP/CaLan, Ron Hranac of Coaxial
International, Bill Nash of TCI and Pam

WAVECOM PRESENTS
FREQUENCY AGILE MODULATORS TO SUIT ANY
REQUIREMENT.

ZLarge/Medium cAlv headends.
Hybrid Fiber-Coax applications.
Broadcast low power TV (VHF & UHF).
\fí Excellent for MMDS/ITFS systems (optional 2.5
GHz output).
[r Integrated design with SMD and MMIC
components leading to field proven high
reliability.
Whatever your application, a WaveCom modulator is
the answer.
Performance and cost to please both
Engineering and Accounting.
WaveCom also offers other CATV and communication products,
including satellite receivers, television demodulators, FM video
modulators, FM stereo modulators, and high speed RF modems.

WAVECOM

ELECTRONICS INC.

WAVECOM ELECTRONICS INC.
243 ROBIN CRESCENT
SASKATOON, SASK., CANADA
S7L 61118
TEL: (306) 955 -7075
FAX: (306) 955 -9919
E-MAIL: wavecom@wavecom.trlabs.ca

Nobles of Jones.
Polaris Award winner Hugh McCarley of
Cox Communications will moderate
"Designing Tomorrow's Broadband Network,"
which will feature papers from Gaylord Hart
of XEL Communications, Al Johnson of
Synchronous Communications, Mark
Myslinski of General Instrument and Andy
Paff of Antec.
"Advances in Digital Technology" will be
hosted by Rex Bullinger of Hewlett-Packard.
This session will feature talks by Mark
Globuschutz of US West, Leo Hoarty of ICTV,
Brian James of CableLabs and Jim Radmann
from Milwaukee Cable Advertising.
Finally, industry veteran Joe Van Loan moderates "Telephony and the Cable Industry,"
which features John Anderson of Rogers
Engineering, Chris Barnhouse of Time Warner
Communications, David Hume of Motorola
and Tom Staniec of Time Warner.
Prior to the Expo exhibit hall opening on
Thursday, June 15, and Friday, June 16, a
series of workshops that focus on real-world
issues will be held. These workshops run concurrently over both days and attendees are
encouraged to attend as many as possible. The
subjects are as follows:
"Alternative applications of hybrid
fiber/coax systems," with Mike Nelson, Media
General Cable, and Mark Davis of Cox
Communications.
"Ask the FCC," with staffers Mike Lance,
Priya Shrinivasan, John Wong and Priscilla Wu.
"BCT/E technical certification," with
Marvin Nelson, SCTE.
"Digital technology 101," with Megel
Brown of Comcast and Helen Chen of
Hewlett-Packard.
"Emergency Alert Systems," with Dr.
Helena Mitchell of the FCC, Shellie Rosser of
Antec and Ken Wright of Intermedia Partners.
"Network architectures," with Jim Kearney
and Carl McGrath, AT&T Bell Labs.
• "Powering for reliability," with Greg Hardy,
Scientific-Atlanta, and Tom Osterman of
Alpha Technologies.
"Practical CATV networks," with Bill Morris
of Corning Inc., Tony Nieves of Keptel Inc.,
John Phillips of Siecor and Walt Srode, Philips.
"System tests and measurements," with
John Cecil of Hewlett-Packard and Brad
Harris of Tektronix.
"Telephony 101," with J.R. Anderson of
Antec, Justin Junkus of AT&T Bell Labs and
Ralph Haimowitz, SCTE.
The Expo wraps up on Saturday, with the
final round of BCT/E and installer certification
testing as well as the annual golf tournament,
which gets underway at 8a.m. CED
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40 dB return loss @ 1GHz!

aximum attenuation 0.2 dB!

e71

Non-Rotational; 40 dB @ GHz Hardline Connectors
Brass Cable Grippers with Nickel Plating

True Non-Rotational Design

Positive Stop Installations

Slim Design for Use in Confined Spaces

2" Pin Standard

ned

Resistant to Environmental Conditions

You Asked.
Amphenol Delivers.
Amphenol Hardline
Gold Series CATV
Connectors -

Amphenol CATV Hardline Connector Advantages
Feature

Benefit

You'll save installation time, enhance the
quality of your connections, and provide years
of installed performance in even the harshest
conditions.
For more information and samples of Amphenol's CATV hardline

Yes

NO

No

Brass cable gripper

Provides harder material, to grip
cable more firmly

Yes

Nu

No

No one offers so much.
Or gives you more.

40 dB

Attenuation, max. dB

Reduces need for repeaters on
long runs

0.2

Not Reported

Not Reported

Hex nuts all same wrench size

Reduces costs for installation
tooling and makes installation
foolproof

Yes

No

Yes

Positive stop installation

Gives positive proof of proper
installation

Yes

No

Yes

2" long pin as standard on
all items

Reduces inventory when both
short and long pins may be
required

Yes

No

No

Gives positive proof of proper
installation -both insertion alignment and center conductor grip

Yes

Aluminum Finish

Superior corrosion resistance

30 dB

•Impedance: 75 ohms •Return loss:
•Insertion loss: 0.05 dB @ 1.0 GHz

typical 40 dR (d,1.0 GHz

10 dB/ REF 30 dB

2 -42.932 dB
1 000 .298 5108 MHz
1 41 301 dn
50 WI]

30 dB

2

1

30 dB
Àer
k

CH1 START

14.925 373 MHz

STOP 2 999.999 973 MHz

Impedance
GATE START
CH2 S11 An

10 mil

REF 0U
B10 ps
1: -4. )828 mU
403 p.
2:1.23b1m0

76.5 OHM

75 OHM
13.5 OHM

2

Yes

2-pc. =No
3-pc. =Yes
CH2 START Os

Heavy

Light

Clear -Not Visible

STOP 2 os

Test Procedure - Launch off 75 ohm Amphenol
precision lab connector into tested connector gating out
cable. Test equipment used -Hewlett Packard 8753D.

*Patent Pending
Amphenol CATV hardline Non-Rotational

AMPHENOL ACC-500-CH-P3

CHI 511 109 MAC

40 dB

Reduces need for repeaters on
long runs

3-piece connectors, for visible
conductor entry

Return Loss

Competitor B

Eliminates installation stresses
and latent cable defects

Non-Rotational Gold Series connectors, call 1-800-881-9913.

Amphenol® is the
world's largest manufacturer
of coaxial cable connectors.

Competitor A

True non-rotational design

Return loss to 1GHz, guaranteed

You asked for a superior product at a
competitive price. Amphenol delivers the
industry's first true non-rotational, 3-piece,
slim design hardline connector for CATV trunk
and feeder system applications. Amphenol's
Gold Series CATV Connectors deliver what
you need, and much more.

Amphenol

for Popular 75S2 Hardline Cables

Gold

Series connectors
Mating Pin iypi• has standard 5/8-24 UNEF thread. Full cable
retention over temperature range. Designed to release
cable prior to cable tensile failure.

Materials:
Finishes.

•Aluminum 6262 type •Rrass Alloys to 00-B-626
•Plastics to various specifications
•Aluminum -Chromate conversion •Brass -Nickel plate
•0-Rings -Ethylene propylene

Temperature range: -40"F (-40"C) to +140"F (+60"C)
Gorrosion: Designed to meet ASTM 368 CASS corrosion
test when assembled onto cable.

Amphenol Weatherseal
CATV Connectors -

0-Ring

When you need atrue round crimp, weatherproof
CATV Fconnector, depend on Amphenol for your solution.
Ideal for use where fully weatherproof interconnections are
required, our one-piece, one-crimp assembly method is
fast, inexpensive but so very effective. Our exclusive combination of corrosion-resistant Sulfamate Nickel Plating
and weatherproof 0-Ring combine to provide the ultimate
in all-weather performance.

Long Life

Weatherproof
Designed an

Weatherseal FConnecter Features:

Manufactured
to Bellcore SP
(TA-NWT-0015

• 59 and 6 series cable uses standard 1/4"-1/4" prep
• One crimp -with inexpensive hand tools that crimp 59, 6, 7, and 11 Series cable

One Crimp

•One-piece for easy, low cost installation
•Weatherproof at both cable attachment and mating face -no additional sleeves or

One-Piece for

sealing compounds are required

Uses Standard
1/4"-1/4" Prep

•Long life -Amphenol reliability reduces maintenance costs
•Terminates popular 59, 6, 7, and 11 Series CATV cables, including Times Regular,

Easy, Low-Cost
Installation

Underground, lifeTimer. and CATV listed -with Standard, Premium, Trishield and
Quadshield braid coverage
•Excellent cable retention -minimum 40 lbs. pull-off force
•Mates with available CATV F female connectors and retains weatherproof
characteristics
•Designed and manufactured to Bellcore SPEC (TA-NWT-001503)

Amphenol Weatherseal CAW F series connectors
•Impedance: 75 ohms
•Frequency range: DC-1GHz
•RF leakage (screening effectiveness): -100 dB minimum CO 1GHz

Excellent Cable
Retention

•VSWR: ≤ 1.06 @ 1GHz
Material
Coupling nuts and bodies: Brass
Plating: Crimp Ring: Tin-lead
Coupling nuts: ASTROPLATE" (Bright Nickel)
Environmental
Temperature range: -40 °F (-40`C) to +140 °F (+60 °C)
Weatherproof: At cable attachment and at mating face.
Mechanical
Mating: 3/8-32 threaded coupling
Mating torque: 20 in. -lbs.
Cable attachment: Radial braid-crimp
Cable retention: 40 lbs. minimum

INFO REQUEST • FAX BACK FOR FAST RESPONSE • (203) 796-2091
NAME

In your work do you: (check one)

TITLE

COMPANY NAME

Recommend or specify through design
or engineering what connectors to use?

COMPANY ADDRESS

Install or supervise installation of connectors?

CITY
TELEPHONE

STATE

FAX

Purchase connectors?
Please send me:

D Catalog

Amphenol®

(check those that apply)

D Info on OEM Products

I:1 Samples

F Connectors

D RG-6
D RG-11
D Hardline

CAN CONNECTORS
One Kennedy Avenue, Danbury, CT 06810

D Reg.

Quad

Cable Type Used

Cable Type Used
Cable Type and Size

For samples, product information or to speak with an Amphenol

Tel: 1-800-881-9913 •(203) 796-2072 •Fax: (203) 796-2091

Amphenol CATV Connectors

ZIP

Li
U

representative, mail or fax this request form today!

Fc Times Fiber Communications, Inc.

Amphenol Fiber Optics

Tektronix

Tektronix
Direct From

To You!

2715

RFM150-SignalScout

CATV Spectrum Analyzer

Signal Level Meter

TFS3031-FiberRanger
WFM90

Mini-OTDR

Handheld Vectorscop/Waveform Monitor

TFC200-FiberChamp
Handheld Optical Power Meter

This is a sampling of TEKTRONIX products
that will be available from JCA to you.
For pricing and availability on TEKTRONIX products...

Call Today

1-800-233-7600
GLEN LANGLEY

DON COULMAN

Dunwoody, GA 30350

Nutley, NJ 07110

404-671-9484

201-667-7917

MARTIN SUTER
Ocala, FL 34471
904-624-0204
SCOTT KIFFIN
Coppell, TX 75019
214-304-0724
DIANA RILEY
Parker, CO 80134

Announcing
Our New
Atlanta
Shipping Location!

CRAIG HEMPERLY
Enola, PA 17025
717-732-2654
ROBERT DeMUTH
Chambersburg, PA 17201
717-264-0463

5088 South Royal Atlanta Avenue
Tucker, GA 30084

303-680-2101

RICK ANDERSON
Smithsburg, MD 21783
301-824-2720

Jerry Conn Associate, Inc.
130 Industrial Drive, Chambersburg, PA17201-6006
Circle Reader Service No. 29
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1995 C ABLE- TEC EXPO BOOTH G UIDE

Society of Cable Telecommunications Engineers

Cable-Tec Expo® '95
June 14-17, 1995

The following companies will be exhibiting at
Cable-Tec Expo '95:
3M Telecom Systems Division

deploy broadband networking solutions for delivering,

819-821

voice, data and video services. *HomeworkTm hybrid
fiber/coax (HFC) access platform; *DV6000m digital
video transmission system; *IC}CnA 1000 integrated

871

communications access server and Soneplex®
access/transport platform; *FrameworxTel (fiber optic

AT&T
ABC Cable Products, Inc.

Las Vegas, Nevada

536-538

ACT Communications, Inc.

709

AEL Industries, Inc.

418-42

network) Administration Software Tools (FAST);
*CPS lee*,Cell Packet Switch.
ADC Video Systems

791,

889 ,
89
0

AM Communications
Phone

243
800-248-9004

nnnriE
It !communications

FLOOR PLAN

ADC Telecommunications
889
Phone
800-366-3891
ADC Telecommunications and its ADC Video
Systems subsidiary will be displaying avariety of

n949 1

products that allow CATV services providers to

943

885;883
••••••••••••11

767

685

681

585

581

673

751

B•311111
ann..

E
E
...11,1111•1•

111111.111
-BRIM

I

1111111111111
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II
132,43

185

54

165

EEE
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AM Communications (Booth 243) offers atotal
solution for status and performance monitoring in

ATCi-Antenna Technology

705-707

broadband cable and telephony networks. New
OmniVuTM software features an easy-to-use interface, open architecture and support for third-party

ATx Telecom Systems, Inc.

828

systems and systems into networks. Through development of the Cable Integrated Services Network
(CISN), ANTEC established amigration path for

Adtec, Inc.

904

broadband system operators to upgrade to interconnected networks and the public switched telephone

Advanced Custom

727

network using the SONET platform. CISN offers
operators arevenue-driven building approach that

hardware. Also exhibited will be other AM products, including EchoTM, avery low-cost end-of-line
monitor. For further information, contact Dave
DeLane, AM Communications Inc., P.O. Box 9005,
Quakertown PA 18951. Telephone: (800) 248-9004.

Alcatel

Fax: (215) 536-1475.

Alcoa Fujikura, Ltd.

936-938

405-407

Alpha Technologies

549

AOFR Americas, Inc.

637

America's Network

729

AT&T

691

American Allsafe Co

225

American Digital Cartography

614

American Polywater Corp.

320

AMP

1055

American Power Conversion

1026

MUM. 111.111..

Amphenol®

111111111111111

CATV CONNECTORS

11111111111111111

111.111111111

BBB..
909

C390511111111

11111...

31111111111111

MUM

111111111111111B

1111111111111111

MIMI" BNB

702 700

11111.3.

MIME:
MIZWIE

509

BNB.

BIEE1
111111331111

113

Engineering Technologies Group (ETG), Electronic
System Products (ESP), Digital Video, and
Communicaciones Broadband.

AlOijV15
m
Arcom/Northern CATV
513, 515
Phone
800-448-1655
TRAPS AND FILTERS—Arcom is the producer of the
world's smallest CATV traps. In addition to positive,
negative, and Gaussian traps, Arcom is also the leading producer of custom low-pass, high-pass, and
band-reject filters. Arcom is exhibiting the new high
performance ASN trap series which offers amuch
improved filter response with no sacrifice in overall
size. Come visit us at the Arcom booth and get atreat.

402-404

Phone
203/743-9272
Amphenol manufactures afull line of hardline con-

Arena Services, Inc.

nectors, drop connectors and related adapters for the
CATV industry. The hardline series of high frequen-

Arnco Corp.

cy connectors features the patented non-rotational
gripping design. Amphenol's superior performance

Arrowsmith Technologies

connectors are the only CATV hardline connectors
in the industry built with enough reliability and
quality to bear the Amphenol name.

Atlanta Grapic Solutions, Inc.
Augat Communications

Ando Corporation

Aurora Instruments, Inc.

Anritsu-Wiltron Co.

507
339-341

ANT I TEC

1036-1038
742-744
1131
440-442
449
814-816

Authorized Parts Company

357

Avantron Technologies Inc.

441

Barco, Inc.

125

1111111MICI

11111111.3

BRIM. =MOM

1111131111111

Amphenol CATV Connectors

requires new capital investment only where the market can support new services. The ANTEC group of
companies includes Keptel, Power Guard,

1111111.111.

ANTEC
Phone

581,585,591
708/439-4444

ANTEC Corporation (NASDAQ: ANTC) is an
international communications technology company
that specializes in the design and engineering of
Hybrid Fiber/Coaxial (HFC) based networks and
the manufacturing, materials management and distribution of products for these networks. ANTEC
integrates technology into products, products into
T HE P REMIER M AGAZIN E OF BROADBAND COMMUNICATIONS

Belden Wire & Cable Company
749
Phone
800/235-3362
Belden is the first ISO 9000 registered manufacture'
of coaxial drop cable for the Broadband market.
JUNE 1995
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Belden recently completed amajor capacity expansion project with further plans for expansion in
1995. Belden also offers aloose tube fiber optic
trunk cable in armored and all dielectric versions
from 4to 240 fibers. Belden manufactures headend,
audio, and plenum cables.
Bellcore

303-305

Be!net Communications

639-641

Blonder Tongue Laboratories

849

Broadband Networks, Inc

155

Broyhill Company, The
Budco

319
913-915

ELECTRONICS INC
C-COR Electronics, Inc.
285
Phone
814/238-2461
C-COR's display includes awide range of network
solutions: FlexNetTm 750 MHz amplifiers,
LinkNetTm AM Fiber Optics, digital fiber optics,
Cable Network Manager, modems, passives, and
power supplies.

Cable Converter Service Corp.

937-939

C.I.S., Inc

825-827

Cable Prep

for the broadband industry. New products include
the TenninX handtool for compression-type fittings
and the ShortCut Messenger Removal Tool. Other
products in the line include: Strip/Core and Jacket
Strip Tools for all major cables; CPT series tools for
drop cables 6, 59, 7and 11; Hex Crimp Tools; CT659 for Raychem's 6and 59 series EZE@
Connector and accessory items. To find out more
information about Cable Prep® products please call
or write for acatalog. All products available
through your distributor.
Cable Innovations, Inc

255

Cable Leakage Technologies

836

Cable Link, Inc.

908

Channelmatic

automation for advertising/program playback systems. With no single point-of-failure, Channelmatic's
automation expertise provides the industry with the
next generation in automation sophistication. Our 20
years of experience has enabled us to provide over
200 product and software solutions for cable and
broadcast television automation.
Cleveland Inst. of Electronics

681

Coast CATV Supply, Inc.

281

Com-Tek

712

CommCAD Corp.

525-527

ciu)

CommScope
General Instrument

573
839-841

629
Cable Spinning Equipment

521

Cable System Survey

740

Cable TV Supply Co.

830-832

CommScope-General Instrument
467
Phone
800-982-1708
An ISO 9001 registered quality manufacturer of
cables for the Information Superhighway and aworld
leader in cable innovation. CATV products include:
new EZ-PAK@ drop cable coils, QR@, OR®, PHI@
and the most complete line of drop cables available.
Our Cable Construction manual and automated product catalog is available in our booth.

Cable Technologies

855

CommSpec

Cable Yellow Pages

231

Commercial Electronics, Inc

CableBus Systems Corp.

626

Commercial Van Interiors, Inc.

the premier magazine of broadband technology and
is arecognized pubication of the SCTE. The indus-

Cabletek Wiring Products

900-902

Cadco, Inc.

901-903

628-630

try's original technology publication is celebrating
its 20th Anniversary this year.
CT Magazine

426-428

Cadix International, Inc.

119

CabeIcon Connectors

625-627

Can-Am Services, Inc.

533

Canusa-EMI

844

Carlon, A Lamson & Sessions

529

Cable AML, Inc.
Cable Constructors

56

1037
713-715

537-539

Phone
619-445-2691
Channelmatic offers the most effective digi tal

Phone
303-393-7449
Communications Engineering & Design (CED) is

CED Magazine

681

743-745

A Ben Hughes Communication Products Co.
Phone
203-526-4337
800-394-4046
Cable Prep manufactures afull line of hand tools

Cable Shoppe, Inc.

CCD

512-514

CHANNEIJVUITIC

Tools You Trust

Cable Security/Power Guard

CADD Services Group, Inc.

Channel Master
Channell Commercial Corp.

CablePrep•

Cable Ready
C.F.T. Tower Sentry

503

©

412
1042-1044
1207

,COMMONWEALTH
COMMUNICATIONS

Commonwealth Communications ..430-432
Phone
800-258-9501
Stop by booth #430/432 to discuss your CATV project manageent requirements with Commonwealth
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Communications Inc., aquality provider of complete in-house turnkey, CATV project management.
Our high quality ervices include: strand mapping
and/or as-built surveys, audits, system design, field

es with impulse pay-per-view. Let Eagle

sive fiber optic components including: singlemode

Comtronics show you the solution of an industry
of premium services" by offering split tuned traps.

and multimode splitters, singlemode wavelength
division multiplexers, dual window splitters, and tree
and star splitters. These devices, packaged in avari-

Earthvision Systems, Ltd

ety of styles, will be on display at the booth along
with couplers assembled in outside plant enclosures

wide problem—"Elimination of offensive language

engineering. Auto-CAD/Lode CAD drafting. Also
aerial and underground construction, and complete
systems engineering for both coaxial and fiber optic

508

and headend fiber distribution systems. Included in
the exhibit will be planar waveguide devices.

plant for CATV system rebuilds, upgrades, and
newbuilds. Our experience includes coaxial and
fiber optic cable, distance learning, telephone and
LAN networks. We are staffed with 250 personnel,
including over 60 full-time engineers, making our
level of expertise and experience unsurpassed in the
CATV industry.
Comsonics, Inc.

567

Condux International, Inc

930-932

Contec L.P.

719-721

Contech

806-808

dB Tronics

516

DH Satellite Inc.

931

=I =CTROLINE

Graybar Electric Co., Inc

221

Harmonic Lightwaves

181

Phone
800/461-3344
Electroline, number one worldwide in Broadband

Heart Interface Corp.

313

Off-Premises Addressable Systems, will be featuring

Hennessy Products

Electroline Equipment

astandard multi-tap or, with asimple change of
faceplate, as an addressable tap. It will be showing
its l
-GHz drop amplifier (DROPAmp) offering a3
dB noise figure and 15 dB gain. Electroline will be
unveiling its "New" Compact Addressable Tap
("CAT"), an addressable splitter. On exhibit will be
Electroline's state-of-the-art Multi-Tier Security Unit
aimed at MDU and resort applications.

Exfo E.O. Engineering

DistriVision Development

805

Drake, R.L. Co.
Dumbauld & Associates

FM Systems, Inc.

644

Fiber Instrument Sales, Inc.

540

Fiber Optic Network Solutions

831

Flight Trac, Inc.

608

Foxcom, Inc.

617

GC Technologies

143

912-914
921

Hughes AML

619-621

IAS

201

IDK Technologies, Inc.

833

IHS Communications Products

209
427-429

ITW Linx

928

Independent Technologies

804

INTEGRAL

642
Integral

925-927-929

E-Z Trench Mfg. Co., Inc.

Phone

681
800/527-2168

Integral manufactures high density polyethylene

424
OLA International

706-708

products such as: Pre-assembled Cable-in-Conduit
(CIC), Rope-in-Duct, Service Drop-in-Duct and

General Instrument

485-491

Drop-on-Duct, Aerial Mesenger-on-Duct. Integral
also produces "Lubaduk" with microspheres; the

Gilbert Engineering

667

amazing "rolling friction" cable pulling lubricant.

COMTRONICS INC .

Stop by the Channell Commercial Booth #681 and
Gold Communications, Inc

Eagle Comtronics, Inc.
Phone

1024

ISC-Data-Com, Inc.

520

Digitrace

Holland Electronics Corp.

415-417

FCC

Diamond Communication

387

329

906

Diamond

Hewlett-Packard Company

1028

555

Dawn Satellite, Inc.

437-439

its 1
-GHz Telephony "SuperTap" that can be used as

Electronic Metal Products
DX Communications

700-702

500-502
315/622-3402

800/448-7474
Come see us at Cable-Tec Expo, Booth 500 502 and
let us show you: Improved ESN series of negative
traps, improved ESD jamming carrier decoding filters; newest positive (non jamming carrier) decod-

330-332

GOULD
Gould Fiber Optics Division
Phone

612
410-987-5600

ing filters called Sideband Interdiction System
(SIS). Encoders, channel droppers, metal shields

Gould Fiber Optics, Cable Tec Expo booth 612,

and single home and MDU addressable trap switch-

manufactures high performance, highly reliable pas-

see all of our products.
Integrated Network Services
Ipitek

940
917-919

JONESurplus/Aztec Cable

229

Jackmoon USA, Inc.

532

Jameson Corporation

541
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iCF

Jerry Conn Associates, Inc.
Phone

specialized low profile cabinets. This method allows
you to make your most efficient powering decisions.
Leightronix, Inc.

649
800-233-7600

variety of test equipment manufactured by
Tektronix. Call 800-233-7600 for pricing and availability. JCA also carries afull line of cable, connectors, drop materials, fusion splicers, fiber optic
cable and numerous other products from various
manufacturers. Please stop by Booth 649 at the
Cable-Tec Expo.

Kennedy Cable Construction

907-909

324

924-926

Light Brigade, Inc.

NCS Industries, Inc.

801-803

NCTI

728-730

609

LINDSAY
Lindsay

10-19

781
1018

607
NCA Micro Electronics

Lemco Tool Corporation

Jerry Conn Associates, Inc. (JCA) is now anational
distributor for Tektronix. JCA will be stocking a

Kamp Specialists, Inc.

Multilink, Inc.
NI1 Norsat International Inc.

NaCom

401

Nationwide Tower Co., Inc.

601

Network Construction

817

Northern Technologies, Inc.

436

Noyes Fiber Systems

837

O.G. Hughes & Sons

1213

113

Phone
800-465-7046
Fax
705-324-5474
Established in 1953, LINDSAY is aleading global
provider of CATV electronics. With the introduction
of the Last Passive in 1993, Lindsay set new standards for high bandwidth performance in hard line

0.T. I.

838

passives. Again, in 1995 Lindsay painstakingly

Oldcastle Precast, Inc.

137

work the details for products that set new standards
for reliable system symmetry. Discover the future

OptiVideo Corporation

438

Ortel Corporation

300

Ortronics, Inc.

321

Osburn Associates, Inc.

301

with New Subscriber Amplifiers, Apartment
Amplifiers and Line Extenders to 1GHz.
Delivering asubstantial improvement in your last
mile of plant.

Phone
800/673-7322
Stop by Booth #907-909 and visit Kennedy Cable
Construction, Inc. We have been serving the
telecommunications industry for over 21 years!
Aerial and underground line construction of CATV,
LANs, telecommunications and fiber optic systems.
Splicing, upgrades, rebuild, new extensions of sys-

Long Systems, Inc

544

P-T Technologies Inc.

517

MK Battery

600

PTL Cable Service, Inc.

403

tem, balance, sweep and proof system. We will be
glad to discuss all of your construction needs.

Main Line Equipment

655

Paramount Designs, Inc

602

Knaack Manufacturing Co

1219

Masterack

1231

Passive Devices, Inc.

LANcity Corporation

1125

McGrath Rentelco

1032

Pelsue Company

Laser Precision Corporation

604-606

Lawson Associates
Leaming Industries

501

p4 Lectro
Lectro Products, Inc.
Phone

406-408

800/551-3790

618-620
1113

Mega Hertz

237

Pencell Plastics, Inc

636

Methode Electronics, Inc

815

Performance Cable TV

413

Metrotech

824

Midwest Cable Services

920

PHILIPS

Mobile Tool/Telsta

1201

Molex Fiber Optics

724-726

Monroe Electronics

524

Phone
315/682-9105
In booth 785, 883 at Cable-Tec '95, Philips will

Moore Diversified Products

561

exhibit The Media PoolTM video server, Media
AccessTM digital converters, the BCGTM Broadband

Multicom, Inc.

219

Communications Gateway, NetProphetTM Network

Philips Broadband Networks, Inc. .785, 883

349

We are featuring awhole new modular approach to
network powering using our renowned ZTT with

58

Lode Data Corporation
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Monitoring System and the Spectrum 2000 .01 series
of RF amplifiers. Featured are the new Diamond
NetTM fiber optic receiver and the complete
Diamond Linen,AM and FM fiber optic receivers
and transmitters.

POWER
POWER BATTERY COMPANY, INC

Photon Kinetics

ELECTRONICS, INC.

519

Photon Systems Corp.

1008

Photonic Components, Inc

733

Pico Products, Inc.

143-345

Power Battery Co., Inc
Phone

RMS Electronics, Inc.

732
201-523-8630

Manufacturer of the Cable Sentry MC-Series,
V.R.L.A., battery line designed for the CATV industry. The field proven better battery alternative for
CATV applications.

(V) PIONEER'
Pioneer

New

Media

Technologues,

Inc.

Power Conversion Products
Powertronics Equipment Co.
Practical Communications Inc.

plier of passive electronic devices for CATV. Stop
by Booth 509 and see our product line which
includes: taps, trunk line splitters and directional
couplers, power supplies, house splitters and cou-

826

plers, connectors, filters, transformers, security
products, headend equipment, cable, installation

325-327

supplies and pedestals. RMS with over 50 years
experience.

802
RTK Corporation

Pioneer New Media Tech., Inc.
949
Phone
310/952-2111
In the rapidly evolving world of cable television
Pioneer delivers. Since 1977, Pioneer has delivered
on its commitment to provide CATV operators with
advanced equipment and technical solutions. From
our new BA-V1000 "Command Station" Home
Terminal, to the most advanced Video Servers,
Digital LD, MPEG2 Chips, and Near-Video-On
Demand Systems, Pioneer delivers. Come see how
Pioneer is helping to set tomorrow's CATV standards today. Cable-Tec '95 Booth #949.

1111

Preformed Line Products

307

Primex Manufacturing Corp.

821

Primus-Sievert Inc

425

Prodigy/Cable Online, Inc.

414

Progressive Electronics, Inc

312

Pyramid Industries

813

L.1-11
=.°
943-945
803/951-4800

Quality RF Services, Inc.

905

buried loose tube cables; 288-432 fiber RILTTm

Phone
800-327-9767
Manufacturer of indoor multi-dwelling amplifiers,

(ribbon in loose tube) cables; and 1-96 fiber inter-

headend amplifiers, plus upgrade electronics for

connect/riser cables. CATV transmission systems
include linearized 1550 nm links using high power

trunk and line extender amplifiers. QRF is the
largest supplier of second sourced equalizers and

EDFA technology for headend and other applica-

pads for CATV line equipment. Distributor of elec-

tions.

tronic repair components and IC hybrids, as well as
acomplete repair facility for distribution amplifiers

PolyPhaser Corporation

526-528

337

Radiodetection

308

Rainbow Technology Corp

725

Reef Industries, Inc.

504

Reliable Power Products

605

Reliance Comm/Tec

381

Ripley Company/Cablematic

431-433

Riser-Bond Instruments

543-545

Sachs Communications, Inc.

367

Sadelco, Inc.

505

Satellite Export & Engineering

Pirelli will be displaying its quality fiber optic communication cables and CATV transmission systems
in booth #943-945. Pirelli is an ISO 9001-registered
manufacturer of 4-264 fiber aerial, duct and direct

Radiant Communications

1101

FIBER OPTIC CABLES
OPTICAL COMMUNICATION SYSTEMS

Pirelli Cable Corporation
Phone

PortaCom/Anchor
Power & Telephone Supply

149

Scala Electronics Corp.

326-328
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Scientific-Atlanta

and headend equipment.

373
Quazite

409

Quintech Electronics & Comm.

233

616
1119
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Sawtre Electronics, Inc.

Phone
Porta Systems Corporation

643-645

631-633

Prevue Express, Inc.

Production Products Co.

509

Phone
201-601-9191
RMS Electronics, Inc. aleading manufacturer/sup-

685
800R22-2009

At Booth 685 at Cable-Tee Expo '95, ScientificAtlanta will be exhibiting its full range of broadband communications products which make S-A the
foc of convergence. These products include the following:
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• 1995 CABLE- TEC EXPO BOOTH G UIDE
•A prototype MPEG-based digital home communications terminal.

Tektronix

•Interactive analog 8600x home communications
terminal operating live with interactive program
guides and other applications, NMOD capability,

Sprint

North Supply

virtual channels and other new features.
•Coaxiom providing live telephone service over
Scientific-Atlanta's Fiber-to-the-Serving Area

Sprint/North Supply

(FSA) hybrid fiber coax networks.

Phone
800-639-CATV
Sprint/North Supply is on line, on call and on time

•Digital storage and retrieval system for ad insertion and other applications.

185

exhibiting its full-line nationwide distribution capabilities and products. Displays include cable televi-

•MPEG-based digital headend video compression
system over satellite.

sion, data and telecommunications equipment. As a
leading nationwide provider of integrated product

•750 MHz distribution and fiber electronics.
•Scientific-Atlanta developed adapter with live
downloading of Sega games from Sega Channel to
Sega game players.

solutions, Sprint/North Supply offers more than
30,000 products through 11 strategically located
distribution centers.

•DMX digital audio service with DMX On Screen
of 8600x terminal.
Standard Communications
Scott Cable Communications

291

1020

131

800-TEK-WIDE
Tektronix, Inc. designs and manufactures test, measurement and monitoring equipment for audio and
video professionals around the world. Tektronix,
Inc. also has the broadest line of cable TV test solutions, from installation and maintenance, to verifying RF carrier parameters and headend baseband
measurement tools. Tektronix, Inc. is headquartered
in Wilsonville, Oregon and has operations in 23
countries. Founded in 1946, the company had revenues of $1.32 billion in fiscal 1994. Contact
Donnal Loveland, Public Relations Manager
Telecommunications Techniques Corp. ...613-615
Telecrafter Products

Sumitomo Electric Lightwave

CORNING
Phone

see

165
800-525-2524

mechanical splicing products, fiber optic test equipment, interconnect and splicing hardware, connectors and cable assemblies. Corning manufactures a
full line of optical fiber—including Coming® standard single-mode SMF-28 fiber, Titan fiber and dis-

Electronics Group, Inc. is an integrated network
management system that provides full status monitoring and automated FCC Proof-of-Performance
testing. Cheetah monitors CATV headends, fiber
nodes, power supplies, amplifiers and end -oflines.

Sony Electronics, Inc.

South Wold
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SUPPLY

TeleWire Supply

773

Phone
303-799-4343
TeleWire Supply is aleading supplier of the variety
of products needed to build and maintain acable
television operation. TeleWire stocks an expanded
selection of brands from abroad range of manufacturers to meet the ever-changing requirements of
today's broadband networks. Product categories
include drop and installation material, aerial and
underground construction hardware, tools and safety

Synchronous Communications

955

T-Com Corporation

309

persion-shifted fiber.

Signal Vision/John Weeks Ent.

TeleWire

gigheetah
Superior Electronics Group, Inc.
661
Phone
813-756-6000
The CheetahTM System, manufactured by Superior

Siecor manufactures fiber optic cable for avariety
of cable TV applications. Also supplies fusion and

Signal Communications

736-738

1107

SIECOR
Siecor/Corning

632

755
Telect

Sencore

473
503-627-7111

444
Stanford Telecom

SeaChange Technology

Tektronix, Inc.
Phone

equipment, taps and passives, fiber cable and apparatus, headend and distribution electronics, and
coaxial cable. TeleWire and its nucleus of experienced cable profesionals have traditionally focused

TPS

741

on supplying and servicing regional markets. In

TVC, Inc

455

warehouse locations, linked by asophisticated online computer system, combine to form astrong

842

249

addition, TeleWire also maintains multiple sales and

TW Communications

818-820

national distribution network capable of assembling

Taco/Wade Antenna Products

916

and shipping orders both rapidly and economically
throughout the country.

Tailgater, Inc.

861

Tellabs

191

Teltone Corporation

333

203

227

Tekelec
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Tempo Research

840

Texscan

/65

Thomas & Betts

737-739

Thor Enterprises

720

TIME
MANUFACTURING COMPANY

Time Manufacturing Co.
1255
Phone
817/776-0900
Put your operator two feet closer to that hard-toreach splice. An aerial lift that provides provides
line access from 3sides of the bucket, eliminating
expensive rotators. Positive hydraulic bucket leveling gives asolid, stable work platform, leading to
increased productivity and greater worker satisfaction. The VERSALIFT TEL-29NE. for more information, stop by Booth 1255.

irFc

11
1

COMMUNICATIONS I
NC.
Trilogy Communications, Inc.
767
Phone
800/874-5649
Manufacturer of exceptionally high quality, low
loss, MC 2 air dielectric trunk and feeder cables,
ideal for fiber-rich architectures aimed at Telco and
CATV applications. Also offering afull line of
quality drop cables including UL listed and corrosion protected, as well as Radiating and 50-Ohm
hardline cables for wireless and RF communications.

TRIPLE CROWN 4111:
ELECTRONICS
Triple Crown Electronics
Phone

843/845
905-629-1111

Triple Crown manufactures the Titan Series
trunk/bridger amplifiers, accepting AM fiber

111111111M1111

Times Fiber Communications, Inc.
Division of Amphen01 Corporation

receiver modules, as well as areverse AM fiber
distribution amplifiers, LA Series dual hybrid line

481
800/677-2288

Times Fiber Communications, Inc. coaxial cable
supplier standardized on IGHz bandwidth for
trunk, feeder and drop cables, featuring T10 semiflex, TXIO low-loss and T-10 drop cables with life
Time. Times Fiber Communications...where technology meets the bottom line. Stop by to see us at
Booth 481.
Toner Cable Equipment, Inc.

461

Viewsonics, Inc.
Fax

400
407-998-3712

Viewsonics manufactures installation and headend
products for the CATV, MMDS and networking
industries. Products include over 40 models of amplifiers to IGHz, splitters with 130 dB RFI to 600
MHz and IGHz, combiners, filters, taps, attenuators,
equalizers, as well as test instruments, surge protected devices, switches, MDU enclosures, A/B switches
and the patented Lockinator Locking System.
Viewstar Canada, Inc

918

Vikimatic Sales, Inc.

1012

Voltage Control Systems, Inc.

714, 716, 718

VueScan, Inc.

173

Walker & Associates, Inc.

941

Wavecom Electronics Inc.

603

Wavelynx International. Inc

1000

transmitter option, Minex Series indoor/outdoor
extenders and subscriber drop amplifiers. All are

Times Fiber Comm., Inc.
Phone

iievt7t )nics.
--

available in awide range of gains and bandwidths, in all international powering formats.
Hotel and hospital pay-per-view systems, with
interactive services. Complete pre-packaged
headend systems, or individual satellite receivers,
modulators and processors are also available for
most international TV standards. Our products
provide flexible, reliable and affordable solutions
to your needs. Stop by Booth 843/845 at Cable
Tec Expo.
Tulsat

W AVE TE K
Wavetek

673

Phone
317-788-9351
Wavetek introduces the MICROSTEALTH productline, presenting multi-channel testing for under $900.
Our full line of CATV & LAN test equipment for
fiber optic and coaxial cable includes the OTDRs,
optical fault locators, signal level and analysis meters,
optical signal level meters, system analyzers, system
sweep equipment, frequency agile leakage detection

443-445

and bench sweep gear. Designed with specific input
from of our cable customers, the entire Stealth prod-

Tyton Corporation

624

U.S. Cable Inc

800

Signal Level Meters; •Stealth System Sweep, Models

U.S. Electronics

273

3ST, 3SR & 3SRV (reverse path testing); •Stealth
SAM 4040 Signal Analysis Meter; •FLASH Mini
OTDR; •Classic SAMs; •Benchmark 1175.

U.S. Tec

704

uct line presents the latest technology, comprehensive
features and hand-held convenience. •MicroStealth

TRILITHIC
Trilithic, Inc.

761

Phone
800-344-2412
For 25 years, Trilithic has been atrusted supplier of

Universal Electronics

807-809

Vanner Weldron, Inc.
Video Data Systems, Inc.

213-215

531

Westec Communications

701-703

421

White Mountain Cable Const.

812

Zenith Electronics Corp

393

cost-effective EVS-30 emergency video switch. Stop
by Booth #761 and we will tell you more about them.

Videotek, Inc.

933

Wegener Communications

CATV and RF LAN test equipment. At this year's
Expo, Trilithic is announcing several new products
including: an innovative return path test system; a
rugged fiber optic power meter and laser source; the

Weather Channel, The

942-944
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IN- H OME W IRING

In-home wirin
arm
wrestling match

By Dana Cervenka

O

ne of the legacies of the Cable Act of 1992
is that cable operators are now required to
offer their "inside wiring" to customers who
disconnect from their service: if those customers elect not to purchase the wiring, the
operator has 30 days in which to remove it, or
lose it. While this provision is being quietly
implemented as it applies to single family
homes, acontroversy has erupted in its application to multiple dwelling units (MDUs).
That controversy is leading to awiring tug-ofwar, with cable operators pulling at one end,
and wireless cable, telcos and other service
providers pulling at the other.
In that battle, one of the major skirmishes
concerns the definition of where the inside
wiring physically begins and ends. When the
Federal Communications Commission adopted
its rules, it defined the subscriber's inside
wiring to terminate at 12 inches outside of the
single family home, or, in the case of MDUs,
at 12 inches outside of the dwelling unit.
Anything beyond that 12 inches is the property of the cable operator. Several groups,
including telcos, microwave and SMATV
operators, however, objected to the FCC's definition and filed petitions seeking to move the
demarcation point beyond the 12-inch mark, to
locations where they say it would be much
easier to gain access to the wiring, and thus
provide service.

Debate arises over best 9H
me
way to ensure competition U

1VNOLLVI*13.1.N1 Odd A8 010Hd

Battle in the Big Apple
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The most well-publicized wiring disputes
have occurred in New York City between Time
Warner Cable, and wireless provider Liberty
Cable, headed by President Peter Price, former
publisher of the New York Post. In NYC alone,
it is estimated that Time Warner has spent
$100 million on inside wiring. And it is to that
plant, as well as to that of Cablevision, that
Liberty seeks access.
The wiring access issue, says Liberty's
Price, is one of basic competition. "How does
an individual actually get [other services]
without having their floorboards torn up? If
you don't address that, forget about programming and technology—there simply will be no
effective consumer choice."
Liberty, which currently has about 30,000
subscribers in New York City, has been successful with its approach of privately negotiating with each individual building (apartments,
hotels, and other MDUs) it wishes to serve,
often by undercutting the incumbent cable
operator's prices and offering other special
incentives to building managers. Those managers who contract with Liberty for service
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Here's something to remember
next time you order cable.
Contrary to popular belief, cable isn't just cable. Like
any other product, different brands can vary widely
in quality and features. Take new ABM2 Loose
Tube Fiber Optic Cable from Alcatel. ABM2 makes
mid-span access easier than ever before, thanks to a
new kink-resistant buffer tube material that's so flexible,
it actually eliminates the need for closure routing
tubes. It also makes for easier coiling and fiber access,
even at low temperatures, and in the smallest of
closures (check out the bend radius above). Other
exclusive ABM2 features include both cleariy marked

ALCATEL

ROL access points on the cable jacket. And Alcatel's
patented long-life AFC3 coating on the fiber. So
remember, all fiber cable is not created equal. For
the Alcatel advantage, call 1-800-729-3737.

Circle Reader Service No. 30
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must agree to switch all of their residents over
to the wireless cable provider.'
But Liberty has had some difficulties in
reaching its customers. The current definition
of inside wiring, says Price, does not go far
enough to allow competitive cable providers
easy access to subscribers, and is an arbitrary
point of demarcation. For example, in the case
of MDUs, the 12-inch demarc may be encased
in the concrete floor, in the wall, or at some
other equally inaccessible location.
For the MDUs it currently serves, Liberty
has chosen to connect up either to the junction
box in the stairwell, or to apoint in the basement where the MATV wiring connects to all
of the apartments, and in some cases, is running its own wiring into the building's hallway
molding, where space permits. The latter
approach is not without problems, notes Price,
as there is often precious little space for another provider's wiring to run alongside the
incumbent's in the conduit.
"What's the fourth and fifth Liberty of the
world to do?," he asks. "Try to jam more in
two months later? It's just unworkable." Not
only that, but the ownership of the molding
itself is often in dispute as well.

Auniversal demarc
it is because of these physical barriers that
Liberty is proposing that a"universal demarcation point" be defined by the Commission. In a
letter to the FCC's John Nakahata, who is special assistant to the Office of the Chairman,
Price defines that demarc to be "where the
individual subscriber line meets the common
lines of the incumbent cable provider." For single family residences, that would move the
demarc to the pole; for MDUs, depending on
the age of the building, that would usually
mean that the connection point would be
moved to the junction box.
Price feels that this approach is the most
sensible solution for providing access to more
than one service provider. In the case of single
family homes, he believes that, "the consumer
won't rewire his home, or turn his backyard
into spaghetti to have six competing suppliers
run six cables to his house."
Industry sources say that the FCC has some
reservations about whether the proposed universal demarcation point would really foster
competition, or whether it would merely supplant one provider with another. The broad
bandwidth required by video services does not
permit the provision of multiple, multichannel
services down the same wire. And new services such as interactive video and cable telephony will only compound the bandwidth
problem. Separate, parallel facilities would be
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required to offer more than one service to the
consumer.
Price dismisses the bandwidth issue: "There
is always away to serve the one or two people
who want multiple services from different suppliers, even though it makes no economic
sense." In his letter to Nakahata, he cites consumer behavior in the long distance arena as
an example, where few residential consumers
choose to sign up for service from different
interexchange carriers simultaneously.
The situation in New York is not likely to
calm down anytime soon: Liberty's next move
will be to offer service to single family residences in suburban New York.
Time Warner, of course, has arather different view of the
inside wiring
issue. What
operators like
Liberty are
really after,
says Larry
Pestana, vice
president of
engineering
with Time
Warner Cable
property
Paragon
Cable, is to
commandeer
the entire,
interior wiring
infrastructure
that Time Warner originally paid for and
built—and not just the 12-inch portion that the
FCC has earmarked for the wireless operator's
use. For atypical MDU in New York City, that
original investment in inside wiring could run
as high as $200 per unit.

'We should
have as

many wires

to the
apartment

as there are

competitors'

Consumer choice
It is not the cost of the drop wiring itself
that is irksome to Time Warner—the operator is
generally satisfied with the six-cents-per-foot
fee it is paid for inside wiring when acustomer elects to purchase it. Pestana, like Price,
says that the main issue revolves around allowing consumers to have freedom of choice. He
does not agree with Price's view that sharing
the same facilities will promote competition
among service providers
Pestana explains that the plethora of new,
broadband services scheduled to reach the
home in the near future will demand separate
pipes. "We should have as many wires to the
apartment as there are competitors:' he
declares. "If you have asingle piece of coax
going into acustomer's apartment, that means

that they have to buy data services, and video
and telephony services that the cable companies will be offering, all from the same guy—I
don't think that's competition."
And even before new services are launched,
there are technical issues today that are associated with Liberty's approach of connecting
into Time Warner's junction boxes, says
Pestana. "We have had some problems with
signal leakage, and the overall maintenance of
the plant becomes aproblem:' he reports. "As
we start offering more sophisticated services,
the integrity of the plant becomes more important, and they are not helping that at all."
This has also led to asystem management
problem. With techs from two different companies working on the same part of the plant,
Pestana can no longer hold his people accountable for the condition of the wiring inside the
box. Time Warner also reports instances in its
New York City systems of cuts in tags used to
identify their cable, resulting in Liberty's inadvertent disconnection of the wrong subscribers.

To be revisited
Though the FCC undoubtedly adopted the
inside wiring provision in order to stimulate
competition and promote consumer choice of
services, it's undeniable that operators around
the country have an investment of billions of
dollars in labor and materials for the inside
wiring portion of their plant. While some of
that cost was recouped in installation fees, a
good portion of it was not, as operators offered
free installation as an incentive for new customers. Competitive providers won't have to
incur those same costs if they can gain control
of the wiring at some central point.
Organizations like the NCTA are keeping a
close eye on the inside wiring issue because
"in our view, getting control of the cable drop
wiring is the whole ballgame," says a
spokesperson for the association.
How will the issue be resolved? While there
has not been much visible activity on the issue
from the Commission since its January meeting, the wiring issue may soon become part of
larger interconnection legislation to be born in
Congress. The USTA (United States Telephone
Association) has filed apetition asking the
FCC to take acloser look at the whole wiring
topic as apart of the interconnection issue,
noting that the cable and telco industries are
rapidly converging, and acommon set of rules
should govern both the industries. CEO

References
1. "Ex-tabloid publisher attacks cable:' by
Sana Siwolop, Cablevision, January 23, 1995,
pp. 22-29.
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rake's reputation for manufacturing
quality communication equipment is world
renowned. This reputation has been built by
producing products that offer versatility and
re'iability. Products like the Drake line of
commercial satellite receivers — the ESR1260
and ESR1240 IRDs, the International ESR1255,
the ESR1252 broadcast quality receiver, and the
ESR1240A.Whether you need areceiver for inhouse hotel satellite entertainment systems, a
receiver for amajor cable system, or areceiver
for broadcast studios, Drake has the right

High reliability m an economical price.

receiver for you. Drake's line of receivers offers
the versatility for unique system requirements,
and the reliability you depend upon — reliability
that operators and installers have come to trust.
And these world-leading receivers are
manufactirecl in America by
an American company —
Drake...a trusted world
leader in communication
equipment since 1943.

R.L. Drake Company •P.O. Box 3006 •Miamisburg, OH 45343 •U.S.A.
Sales Office: 513-866-2421 •Fax: 513-866-0806 •Service & Parts: 513-746-6990 •In Canada: 705-742-3122
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Compatibility
lighters find some
common ground

Compromise reached

By Roger Brown

After alengthy and contentious period of

negotiations over the grubby engineering
issues surrounding the decoder interface standard, representatives of the National Cable
Television Association's engineering committee and the Electronic Industries Association
have apparently struck an accord that may
finally lead to acompromise agreement. That
is, if anew debate between the cable engineers
can be set aside.
During an April 19 meeting that was termed
"very amicable" and "problem-solving in
nature" by Dr. Walt Ciciora, the longtime
cable engineer who is now an industry consultant, expert on consumer electronics interface
issues and the cable industry's lead negotiator,
the two sides reached "an agreement in principal" on several thorny issues.
However, Ciciora stressed that the agreement is filled with compromises on both sides,
and that negotiations over the details of the
agreement will determine if the compromises
can hold or not. "There's full realization that
the devil is in the details," Ciciora said.
The agreement comes on the heels of a
Feb. 3ex parte filing by the EIA to the Federal
Communications Commission, which called
for adescrambling-only decoder interface and
digital set-top standards. The cable industry,
stunned by the filing, lashed out at the EIA,
calling the development "a giant step backward." Ciciora even wrote astinging rebuttal
in his CED column in the March 1995 issue.
For example, he wrote: "The EIA's filing
seeks to cripple the decoder interface by limiting it to only the descrambling function. This
self-serving position seeks to reserve all valueadded electronics for the retail sale, ignoring
the destructive impact this would have on consumer choice. This proposal would bring an
abrupt end to service experimentation and
expansion. It gives new meaning to the term
`set-back'."

Too many concessions?
Ironically, the war of words between the
two sides may have been tempered by this
recent compromise, but it has begun anew
debate among the cable operators, some of
whom believe too much was given away in the
latest round of negotiations.
For several months now, the NCTA and
EIA have been attempting to hammer out the
details of adecoder interface standard that
would allow consumers to use existing remote
controls, watch one program while taping
another, and utilize other features without
being bottlenecked by aset-top that limits
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ONLY HITACHI TELECOM USA HAS THE POWER TO PROPEL YOUR COMPANY INTO
THE NEXT CENTURY AND BEYOND. How will we do it? With ATM and SONET product families designed with your need
for flexibility in mind. And with the know-how that comes from eight decades as atechnological powerhouse. As one of the world's 10 largest
industrial corporations, Hitachi boasts over $70 billion in annual sales and employs more than 330,000 people worldwide (including 18,000
researchers and engineers). So if you're wondering which company has the strength to help you overcome the obstacles ahead, there's only one

HITACHI
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Experience. The Difference.

For information, call Hitachi at 1-800-446-8820 today. •Hitachi Telecom (USA) Inc. •3517 Parkway Lam •Norcros:;, GA 30092
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access to asingle channel at atime. One of the
most troublesome issues was related to the
method consumers would use to communicate
with the decoder, the so-called "command set"
or "infrared pass through."
The cable industry, seeking away to ensure
open dialogue with viewers as they head into
an interactive age, has held that consumers
should be allowed to communicate through the
TV's existing infrared receiver. This would

allow new services to be deployed almost
seamlessly because consumers would have a
simple way to communicate with consumer
electronics gear.
The EIA objected strenuously to any such
proposal, arguing that the infrared unit could
become "confused" by such an arrangement,
and that such an approach is "bad engineering." The EIA became so upset over the standoff it filed the above-mentioned document with

the FCC, calling for adescrambling-only
device.
The compromise that was struck will allow
communication through the remote control,
but only via aseries of function, or "E" commands. For example, consumers would be able
to respond to interactive ads by "typing" letters of the alphabet through concatenated button commands. This is done by pressing two
different function buttons on the remote control to replicate letters of the alphabet.
Under this scenario, each manufacturer will
be allowed to continue to pursue unique solutions to the communication issue, said Ciciora,
which could lead to even greater consumer
confusion. For
example, a
viewer who
owns more than
one brand of
TV may be
forced to have
dedicated
remotes for
each TV, rather
than a"universal" remote that
could control
multiple brands
of equipment.
Nevertheless, in
an effort to
move the negotiations closer
to conclusion, such an accord was struck.
"While that isn't fully unedited or as open
as we would have liked, it represents acompromise we could probably live with," said
Ciciora.

The compromise

will allow

communication
through the

remote control,

but only via a

series of function

commands
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An uneasy truce
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For all your broadband enclosure needs call 708-455-8010
or your authorized distributor.
RELIANCE III
COIVIIVI/TEC
INTEGRATED ACCESS SOLUTIONSim

But already there may be ahole in the dike.
While representatives from the nation's two
largest MS0s, Tele-Communications Inc. and
Time Warner Cable, have reportedly given preliminary thumbs up to the draft agreement,
others who have more experience with the subtle issues surrounding the negotiations are less
than comfortable with the arrangement.
Ted Hartson, VP of engineering at Post
Newsweek Cable, said the cable industry
should have continued to press for an "open,
unedited, near real-time path from the couch to
the TV" rather than settle for an agreement
that allows consumer electronics manufacturers to use proprietary approaches. "Having
unique and/or proprietary codes from the
couch to the TV ...will guarantee chaos," he
said.
Furthermore, Hanson believes there is noth-
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NCTA/EIA
ing forcing the equipment manufacturers to
comply with the agreement. "In buying into
this concept, it is going to be very difficult to
assure that the other side complies with the
spirit of the intent, which is an open signal
path:' he said.
"I consider this issue to be my beat—and
the other guys are getting away with murder,"
Hanson said. "What's the rush? Let's not fold
up yet. Why not wait to see what the FCC

says? It can't be any worse."
Outside of the IR pass-through, there were
other issues on the table that were dealt with
as well. According to Ciciora, of 10 items on
the negotiating list, acompromise was made
on each and every one. Some of those items
included:
V Tuner powering while the TV is turned off.
This is important for devices, like set-tops, that
need access to the VBI even when no one is

watching the TV. The compromise allows for
access on afirst-come, first-served basis and
limits access to any one service to 2.5 hours.
s
, Joint testing. Both sides agreed to test the
decoder interface and to jointly fund such testing.
Spare pins. Today's design calls for a20-pin
connector; the compromise recognizes there is
aneed for additional pins to support additional
services and/or communications.
Digital signal pass-through. Both sides
agreed that digital signals must be passed
through the TV's tuner to an external plug-in
module.
No defined footprint. The cable industry
wanted the consumer electronics manufacturers to define a
footprint for the
decoder so that
the large cable
and connector
could one day
be replaced by
devices that
connect directly
together. The
EIA was
unwilling to
provide such a
design. "That
was adisappointment," says Ciciora, "but it's not adealkiller."
Although some engineers who have
reviewed the agreement agree with Hartson's
views, others in the cable industry have told
Ciciora they're surprised he was able to get
any concessions at all from EIA.
In spite of all the political wrangling,
Ciciora says relations between EIA and NCTA
had not come unraveled. "All of the talk about
an impasse is political talk, not technical talk:'
Ciciora says. "That comes from the lawyers in
Washington. Anyone who comes to the meetings would wonder what planet they're from,
because the engineers have continued to work
to solve the problems-and been frustrated.
We've had difficult issues that could lead to a
collapse, but we had not reached the point to
where we were sitting there twiddling thumbs
with nothing to do."
Therefore, the two sides will continue to
work toward adecoder standard until adocument is drafted and submitted to the FCC. "It's
going to involve alot of pretty serious engineering work to make sure the agreement in
principle can be made to work out," Ciciora
says. CIED
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Is it time yet to invest in interactive? Here's athought.
The latest research tells us that 55% of Americans are willing to spend at least as much every
month on interactive services as they are on basic cable TV'

"Tonight, Max and Iwould like our
own Rin Tin Tin film festival. Right Max?"

That's an additional $5 billion ayear. With who knows how much more for other
broadband services.
Of course there are issues to be resolved. What program delivery standard? Which set-top box?
And once you're ready, you'll need apartner who can move fast, to help you capture competitive
advantage. Which is where AT&T Network Systems comes in

People want movies on demand. Interactive video games.
Home shopping. And they want it now
(For fast, fast rollout of broadband networks, talk to the
company that knows networking best)
Who else has the resources and experience to create atotal solution that meets your exact
needs? From planning financing and market consulting. To engineering systems integration,
manufacturing and installation. Not to mention the R&D clout of AT&T Bell Labs.
Only AT&T Network Systems can upgrade infrastructure — from central office or head end to
home terminal— rapidly, and on amassive scale. With arange of options from our HFC"-2000
Broadband Access System to our SLC-2000 Access System with FLX® Switched Digital Video,
we're already helping service providers get ready to roll out new services to millions of homes
across the country
We're also the leader in program delivery solutions. With home terminals and digital

.

compression systems. Advanced capabilities you can integrate into any network from Interactive
Digital Solutions, our joint venture with Silicon Graphics, Inc. Plus our GlobeView"-2000
Broadband System: the world's first evolvable ATM switch.
Start giving people the advanced video services they want.
Right now. When they want them.

AT&T CONSUMER VIDEO
MORE THAN JUST EQUIPMENT
WHAT YOU NEED TO COMPETE
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Delivering
sigiardeelcivlearez video
without set-tops
By Roger D. Pience, VP Technology,
Watson Technologies Corp.
Editor's Note: For several years, the cable
industry, in concert with the Electronic
Industries Association, has been attempting to
implement methods to improve the cable/consumer electronics interface while protecting
the cable operator's investment in programming. This article was invited to introduce a
new proprietary technology that has been
developed to address the issue.

M

odernization and innovation are rapidly
changing the face of cable television. The
technical capabilities of cable TV systems are
being constantly enhanced and expanded
beyond the traditional entertainment services
to provide cable operators with new revenue
streams.
A start-up company, Watson Technologies,
has developed anew signal delivery and control architecture that is fully compatible with
existing coax and hybrid fiber/coax systems.
Additionally, proprietary hardware that is part
of the architecture restores full compatibility
to TVs and VCRs through "in-the-clear" signal delivery methods, and potentially offers
consumers total control over their programming choices.

Olt-premise control
The elimination of signal theft as well as
the set-top box, while offering new marketing
and tariffing flexibility with added "impulse"
revenue potential, provides exciting new
opportunities to the cable operator. The
Watson Technologies' broadband system controller provides all of these characteristics.
Cable operators have constructed coaxial
and fiber cable networks that are now available to more than 96 percent of all homes in
the country, and more than 63 million households subscribe to cable. Today's cable television networks, which rely heavily on set-top
descrambling convertors to control programming access and thus the revenue stream, are

characterized by unacceptably high rates of
programming theft, the inherent incompatibility between the set-top box and the subscriber's
TV and VCR, and the revenue-restrictive need
to sell only tiered packages. State-of-the-art
delivery and control methods for awide variety of new services are paramount to the survival of cable operators in the face of
increased competition.
Watson believes that its proprietary broadband network controller will enhance cable
system performance and profitability by

V Improved operating efficiencies
V Improved security.
Intuitively, addressability and security are
not equivalent. Addressability provides the
feature of remotely configuring acontrol
device, and used alone, does not provide security. Security, however, is used to reliably supply or deny services or features.
This new broadband controller provides the
cable operator the ability to offer the subscriber programming choices heretofore
unavailable in aset-top box-equipped cable
system. In addition to normal tiering functionality, the controller is capable of providing
individualized subscriber programming tiers in
atruly ala carte fashion, and unlimited
impulse pay-per-view.

Controller operation
Specifically, the controller reacts to asubscriber request for aparticular channel. The
channel is requested by the subscriber by simply tuning the TV or VCR to aparticular
channel. The controller recognizes this request
and with appropriate authorization, allows the

Figure 1: Distributed network intelligence
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chosen channel to pass through to the subscriber "in-the-clear" and on-channel. The
transaction is recorded for billing purposes.
The controller, as configured, is capable of
delivering four frequencies simultaneously for
each subscriber's residence, thus eliminating
equipment incompatibility problems.
Patent pending advanced digital signal processing (DSP) circuitry and Fast Fourier
Transform (FFT) processing are used to detect
the subscriber's equipment channel change.
The combined DSP/FFT microprocessor circuitry informs afrequency selective gate to
permit passage of aparticular channel.
Initially, the cable operator addresses the
Watson Tap providing the authorized channel
selection based upon the subscriber's request.
Occupying astrategic location in the cable
architecture (see Figure 1), this tap provides
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reducing unauthorized programming use,
increasing the viewer's freedom of selection to
an ala carte basis, and allowing for transactional based billing. The off-premise broadband controller provides asecure "in-theclear" signal transmission path of programming into the home, thereby eliminating the
cable-consumer equipment incompatibility
problem.
In addition, the core technology will enable
media research companies to economically
collect more accurate statistical information
about program viewing than is currently available.
There are four primary reasons why cable
operators have considered off-premise control
devices:
V Control capability (addressability)
V Consumer friendliness
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distributed intelligence at aphysically secure
network location. The "off-premise" platform
not only provides for all of the necessary functionality of secure digital delivery and full customer control over their programming choices,
but provides shared resources for further service enhancement.
Wired telephony, PCS, interactive video and
digital programming control and processing
are some of the features that can be built into
the platform. These features can easily share
some of the current resources such as the
power supply, memory, microprocessor and
communications. Additional network architecture benefits are reduction in the number of
line extenders because of the inherent signal
gain of the tap.

Paradigm shift
Industry sources indicate that cable operators are poised to invest more than $30 billion
by the end of the decade to rebuild or upgrade
75 percent of the existing cable systems for
expanded programming and data services. Not
to be discounted, the uncertain regulatory environment will dictate new and different cable
operating psychology. Driven by technical convergence, the telephone, cable, computer and

entertainment
industries are
each competing
for consumers'
disposable
income. All of
this massive
change in the
industry has
caused agreat
amount of
uncertainty.
This fact, coupled with the
fundamental
shift from analog to digital
program delivery, results in
an opportunity
to provide a
paradigm shift
in the method
of providing cable services to customers, and
simultaneously controlling and improving on
the revenue stream.
This new architecture provides asolution of
providing aprogramming service tailored to

This system

restores

compatibility
among all

consumer
premise

equipment

consistent with

current

regulatory

preferences

each individual customer and seamlessly controlling the revenue stream. The strategic location outside the customer premise provides an
improvement in security from two different
aspects.
First is the physical location. Locating the
program controller out of the subscriber's
reach provides physical security. Functional
security is provided by allowing the consumer
to view only what he requests from the cable
operator. Compatibility issues are solved by
removing the set-top box and providing the
requested channels in the clear to multiple
consumer devices.

Security Issues
The functional diagram shown in Figure 2
depicts the significant relationships of the various elements of the control mechanism. The
first aspect is that physical security is obtained
by placing the "box" outside of the house on
the strand or in apedestal. Functional security
is provided by the handshake operation of the
consumer asking for aspecific channel, and
only that channel being provided to the consumer in-the-clear. This process obviates the
need for complicated cryptological techniques
to guarantee security.

Figure 2: Watson Tap functionality
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In the present tap configuration, four gates
are provided for each subscriber, thereby providing the capability for delivery of up to four
simultaneous channels per subscriber. The
quantity of four has been selected as an arbitrary system constraint. Because alarge
amount of the functionality of the product can
be shared, the product has been configured to
feed four consumers from the tap's physical
location. Support functions are also indicated
in the block diagram.
Usage by time, by channel, per subscriber is
recorded by the microprocessor and upon
request is uploaded to the headend for billing
purposes. Flexibility and control of each subscriber's service can be dynamically accessed
from the headend via the communication link
to each subscriber's node.

The tap's

this system, all
programming is
in-the-clear, has
the potential to
be ala carte,
and restores
compatibility
among all consumer premise
equipment consistent with regulatory preferences.
A new tap
allows all
cable-ready
consumer electronics devices
to have friendly, transparent
and fully compatible access to all cable program services.
System signal security is enhanced at two levels without the need for advanced encryption,
while providing all signals in-the-clear. The
enhanced security, freedom of customer choice

position allows
customers to

control their

premises, and
operators to

secure and

control their

programming
services

Summary
Marketing focus groups indicate the customer's desire to control their programming
choices. Given full choice, customers will consume more premium programming, as evidenced by the largest movie programmers providing three or more streams or choices. With

and new marketing opportunities provided by
this system promise to improve the cable operator's bottom line.
The tap's position—at the end of the network
but outside the home—allows the customer to
have control over their premises, and allows
the network operator to secure and control his
programming services. This is analogous to
the transition the telephone industry made
many years ago.
The functionality provided by the tap allows
the operator to distribute intelligence to the
edges of the network. This distributed intelligence concept is similar to the transition the
computer industry made from mainframes to
client/server platforms.
CIED
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television industry. Most recently, he was
director of engineering for the National Cable
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delivery architecture.
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The New Model OPM 5Series optical power
meters operate at 850, 1310 and 1550nm
for use in all singlemode and multimode
applications. When connected to aPC,
the versatile OPM 5serves as alab meter
providing real-time readings and hard
copy output for documentation.
•Stand-alone unit stores
250 loss readings in the field
•Connects to PC or printer
*Ideal for batch and stability testing
•Auto-zero
•Use AC or 9V battery
Call for aProduct Catalog detailing the OPM 5
and the entire family of Noyes fiber optic test equipment.

1-800-321-5298
Noyes Fiber Systems
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Zenith Network
Systems has developed the
first real-time, two-way
interactive analog system
that offers you nearly every
revenue-generating service
associated with digital.
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you creafivdy customize
on-screen displays downloaded to the MM2500 set-top.
It comes with awide variety of characters and
other graphic devices built-in, while allowing you to
scan in virtually any graphic you might choose.

Real Revenues Today. And Tomorrow.
While getting ready
for the digital
future, the
MM2500
set-top
can begin
to generate new
sources of real revenues today.

And, since it's analog, you can install it at afraction of the cost.
What's more, it's technology that's here,
technology you understand, technology that's
ready to install. Today.

• Expanded promotion of PPV
• Interactive program guides
• Bulletin boards and messaging
• Interactive shopping and games
• New advertising options
• Near video-on-demand

The MM2500T" Set-Top
Our MM2500 set-top is an addressable, broadband, stereo-compatible unit that offers you two
distinct advantages.
It is the only fully-downloadable, software-driven
set-top, so you get full, diverse control from the
headend.
And the
MM2500
set-top is the
only analog
unit that supports revenuegenerating
real-time. twoway interactive
services...the
unregulated sources
of revenue so essential to your growth
and survival in today's competitive environment.

Equally important, the MM2500 set-top can be
apathway for you — and your customers — to the
digital future.

Plug In To The Power"
New technologies make way for new ways of
making profits. And leading the way in technological advancements is, of course, something Zenith
has been doing for over 75 years — another reason
to plug in to the power of Zenith.
To learn more and to receive our free information kit, just call us today at 1-800-239-0900.

The ScreenPlay' Authoring Tool
The ScreenPlay Authoring Tool is an easy-tolearn, easy-to-use Windows' based system that lets

WATCH US.
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rocess
rocess
re-engineering
hones new systems
Focusing in on
customer satisfaction

By John Greening, vice president,
programs, and Jan Lubin, senior CATV
consultant, Arrowsmith Technologies Inc.

T
he future of the cable television industry

will be intensely competitive, market-driven
and technology constrained. Winning in afree
market will require the cable industry to build
customer loyalty, modify cumbersome
processes and create ateam of employees and
suppliers focused on customer satisfaction. To
realize such afuture, the cable industry must
contemplate re-engineering some of its business processes.
Business process re-engineering involves
the careful analysis of current business practices and the step-by-step deployment of more

P

effective processes, including the implementation of advanced operational support systems.
The overall goal is to provide excellent customer service by empowering employees,
which should in turn increase revenue and
profitability.
Process re-engineering alone, without the
installation of new technologies, will not attain
the desired result and wastes acable operator's
precious financial resources. Ensuring that a
true catalyst for change exists requires new
tools, as well as techniques to enable the cable
company to meet its re-engineering goals.

Defining needs
Once it has been decided to undergo reengineering, cable operators need to define
what is required to meet their future goals.

The first approach, the operations assessment phase, should focus on athorough audit
of existing operations and their inherent limitations. For example, the most common bottlenecks in cable field service operations are:
V reliance on antiquated manual work orders
V excessive paperwork and double data entry
V lack of real-time information sharing
between customer service representatives
(CSRs), dispatchers and technicians
V wasted time as dispatchers and technicians
communicate via voice-only radios; and
v lack of real-time information on which dispatchers and managers base sound, proactive
decisions.

An objective evaluation
To effectively evaluate the company's field
service processes, cable operators should enlist
the expertise of an outside organization that
can objectively evaluate the company's workforce, procedures, equipment and technology.
The ideal alliance would be with acompany
that has an array of experience in large scale
system design, logistics, training and an
enabling technology solution that provides an
order of magnitude for change.
Although consultants are typically chosen
for the evaluation process, their inability to
provide the tools to facilitate the change often
leaves cable operators without
aworking solution.
To execute the next step of
re-engineering, an internal
task force should be formed
to include at least one individual from each applicable
department of the cable company. Management, customer
service, routing, dispatch and
the technical staff should all
be represented to address the
complete business operation
and to receive general consensus on the re-engineering
effort. Together, they can
define afull array of practices
that need to be evaluated for
change.
The internal task force
would work closely with the
external evaluation team to
identify areas for improvement.

Assessing operations

Arrowsmith's Fleetcon system includes a fleet management program which increases the efficiency of cable
television technicians. The Fleetcon system also supports business process re-engineering efforts.

80

CEO : C OMMUNICATIONS E NGINEERING & D ESIGN JUNE

1995

The next step in process
re-engineering is more time
consuming, requiring an evaluation of the many aspects of

FLASH MINI OTCIR
Portability & Perlormance
Enjoy true field portability with the
handheld FLASH fiber optic cable
tester.

It's small (6 1/2" by 8") ...

I
ightweight (less than 3 1/2 lbs.) ...
easy to use ... and performs flash
maintenance, fault location, fault
analysis, and verifies repairs with the

Engineered for full OUR functionally:
• Dual wavelength capabilities -1310, 1550 or 1310/1550 nm
• Fast acquisition time to analyze attenuation and reflectance
• Automatic injection level analysis
• Automatic ghost detection and cancellation
• Real-time analysis (less than asecond)
• Splice location down to 0.05 dB
• PCMCIA memory storage to analyze each trace
• Choose between manual or an auto measurement

touch of abutton_

• Flexible software solutions for specific applications

The field based OTDR FLASH is

• Low power consumption for over 8hours of field operation

the solution for all your construction

• Simple user interface guides you through the test process

and maintenance applications with flexible software tailored
to your needs for all stages of test operation.
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• PC software for data analysis
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provides instantaneous link evaluation to reduce repair time

FLASH provides all the accuracy, speed, and features you'd
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the cable company's operations. The assessment can be broken down into four categories:
company performance, financial performance,
work flow and the charting of data flow. The
information gathered from the assessment will
be used to set the cable company's goals and
to develop processes to support the realization
of those goals.

formed as well.
The information gathered from working
alongside the employees will then be analyzed
using proven qualitative and quantitative measurements. The data can be visualized through
flow charts, highlighting work flow, and information flow, needs and decision points.
The qualitative and quantitative measure-

Figure 2: Fleetcon design overview
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For example, field personnel would be
interviewed and observed throughout the day
in order to gather baseline measurements. How
long do the technicians typically spend on
check-in, obtaining equipment, tools and convertors, and collecting and reviewing the day's
work orders? How long is each job? Drive
time? How many minutes are wasted trying to
reach adispatcher by radio or telephone? How
much additional time goes into completing
paperwork and balancing the money collected
at the end of the day?
In addition to observing field personnel,
similar processes with routers, dispatchers,
customer service representatives, administrative support and management will be per-
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neering evaluation is complete. This step of reengineering is very dependent on the external
expertise of asolutions provider. Redesign
involves developing new work flows, collecting required data and identifying the tools that
will be available to the company's management and workforce.
At this stage, various hardware and software
components of atotal
workforce management system come
into play. The external
service provider and
the cable operator juxtapose each compoMobile data
nent to the problem it
communications link
solves and develop
new work flow charts
that help meet the
cable company's predefined goals.
The design layout
is, in effect, athreedimensional puzzle
comprising people,
processes and sysRelational DBMS
tems.
At the end of the
Database server
decision
process, the
communications controller
solution is aroad map
leading to improved
Advanced
customer service,
peer-to-peer
Billing
employee empowernetwork
system
ment and increased
revenue and profitabilLocal Area Network
ity.

Dispatch
workstations

RDBMS
front end
tools
GIS and
CAD
software

ments enable the operator to determine the
actual cost of each task, including employee
and equipment costs. These measurements also
provide the operator with aroad map for
improvement. For example, if automated dispatch systems are installed, how much time
would be saved by the technicians and dispatchers each day. For every minute saved, a
technician can be utilized to better serve the
specific goals of re-engineering, such as sell
additional services, preventive maintenance
and customer education.

Redesign and renewal
The design process focuses on how the
cable company will operate after the re-engi-

System elements
An effective workforce management
Management
system has three disworkstations
tinct elements:
V vehicle information
terminals (VIT)
V data communications links; and in addition,
V the home office (base station).
The VIT is comprised of aGlobal
Positioning System (GPS) receiver, asingleboard computer, expansion slots for adding
functionality and ahandheld computer that
connects the technician and the office to one
another. The wireless, mobile data communications link connects the vehicle and home
office. The office, or base station, houses a
database server, multiple dispatch/management
workstations, and, of course, powerful application software.
The most obvious VIT component is the
technician's handheld computer. The device
has agraphical user interface that displays
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•Simple, user interface
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spectrum display
•Automated FCC 24-hour test capability
The Stealth Reverse Sweep provides all the accuracy, speed, and
features you'd expect from the leader.
So, get the smallest, fastest, lowest priced, most capable sweep on
the market. Get the Wavetek Stealth. Call 1-800-622-5515.
Wavetek... partners in productivityfor over 25 years.
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MPROVING EFFICIENCY
work orders and captures information the technician enters.
At the start of the workday, the technician
simply turns on the handheld computer and
sees his first job displayed, complete with any
special information: for example, anotation
that the customer has an unruly dog or must
leave the house by 9a.m.

Electronic sign-olt
Whether the technician leaves from the
office or from home, check-in is as easy as
pressing abutton on the handheld computer.
The "on job" button starts the first job, and the
"off-job" button completes it. The technician
can even have the customer sign off on the
work order, using an electronic pen, for example. The handheld computer also has agraphical icon labeled "break," and one for "lunch."
At the end of each job, break or lunch hour,
the work order for the technician's next job is
transmitted instantly—via the data communications link—to the vehicle's computer and into
the handheld computer. The technician never
has to sit around in an ice storm or on asweltering summer day, trying again and again to
get through to the busy dispatch office.

Back in the cable operator's office, customer service representatives are given
increased functionality to better serve customers. Billing information is automatically
downloaded into the system as it is entered by
the CSRs and made available to support routing, dispatch and fleet operations.
The system makes CSRs an even more
valuable part of the company team. If acustomer who is waiting for installation or service
calls with an emergency —perhaps rushing to
school to pick up asick child—yet wishes the
technician to wait for afew moments if he or
she is not there when the tech arrives, the CSR
can download that call into the system. The
system will match the customer to the appropriate technician and transmit the information
to him.

Computer Aided Dispatch
A bigger change is in routing. The best
electronic workforce management systems
completely transform the routing process,
computerizing the assignment of work orders.
The basis for this transformation is GIS software like that employed by the nation's E911
networks, which creates and stores detailed,

THE
ELECTRICAL SPLICE/PULL BOX
COMPOSOLITE®,

IN A CLASS BY ITSELF. ..

COMPOSOLITE® Splice Boxes and Covers are made
from precast polymer concrete for:
• Resistance to Freeze/Thaw Cycles
• Lower Installation Cost
• High Strength
• Lightweight
• Reliability
CALL FOR A
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Process
re-engineering
seeks to
minimize the
stress of
implementation
through
training,
team building
and total quality
management

full-color area
maps and calculates the
shortest or
best routes in
aflash.
Using GIS
dramatically
reduces the
amount of
time it takes to
schedule a
fleet of technicians. It also
can virtually
eliminate circuitous routes
and mismatches between
technicians
and jobs.
Some systems offer a
choice
between interactive routing and automated
routing. With interactive routing, all the jobs
for each future routing date are downloaded
from the CSR's subscriber management system
to the server. When an employee is ready to
prepare the next day's routes, his computer will
display afull-color area map with an icon for
the location of each service call.
All it takes to create each tech's route is to
"point" and "click" on the icon, "drag" it into
that the tech's schedule window and "drop" it
into the schedule. The system will optimize and
verify each schedule.

Dynamic dispatch capability
Interactive routing can be an alternative to,
or abackup for, automated routing. The latter
is based on computer-aided dispatch (CAD)
software. CAD uses sophisticated algorithms
that automatically assign work loads in away
that maximizes cost savings within the cable
company's constraints.
For example, automated routing takes into
account technicians' hourly and overtime
wages, fuel costs, driving distances, the mathematical importance of meeting time windows,
FCC work order aging requirements and even
technicians' skill sets.
A dynamic dispatch capability assigns the
right jobs, in the right order, to the most
appropriate technician, all automatically. It
also collects information on technician performance, customer no-shows, area demand and
the like, giving management asound basis for
future business decisions.
At any time, for convenience and in emer-
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gencies, the dynamic dispatch functionality
can reassign asingle work order or realign an
entire schedule. Workdays are not disrupted
because technicians receive only one job at a
time.

Implementing change
Even when the goals are clear and the planning collaborative, change is hard. That is why
process re-engineering seeks to minimize the
stress of implementation through training,
team building and total quality management
(TQM).
The training component is straightforward,
and is certainly the most important. Each
employee is given aframework for his new
way of working, plus plenty of hands-on time
with the new system. Most employees quickly
decide that the new system is easy and even
"fun" to use.
For example, technicians like the one-key
convenience of ahandheld computer that they
can take into the house. Schedulers enjoy
using full-color, icon-based maps backed up by
computer skills. Dispatchers appreciate being
able to focus on exceptions instead of repetition. CSRs like sending information directly to
technicians, and management gains access to
the real-time information that fosters sound
decisions.
Team building elaborates on these advantages. For example, the internal process reengineering task force is able to demonstrate
to technicians how the new system makes
workdays not just easier but safer. One press
on the handheld computer's "alert" button
summons aid in any emergency.
Total quality management (TQM) elevates

The cable
company can
now continually
monitor its
processes and
progress
through monthly,
quarterly
and annual
reviews

team building
to an even
higher level.
With the outside consultants acting as
facilitators and
across-functional company team steering each meeting, TQM
helps employees to recognize that by
improving
company
processes, the
new system
improves their
job security.
Measuring the results attained from an electronic workforce management system is the
final step in process re-engineering.

Setting goals

As mentioned before, baseline measurements are taken and goals established early on.
All the data is collected and recorded amonth
before the new system is installed. When the
same tasks and times are measured and entered
amonth afterward, the system automatically
generates afull set of reports showing quantitative changes in, for example, job performance, mileage, vehicle wear and overtime
expenses.
The cable company can now continually
monitor its processes and progress through

monthly, quarterly and annual reviews. Again,
the system itself automatically performs most
of the mathematical calculations. It also furnishes cable franchisees with support for their
on-time performance reports.

Summing up
Cable television operators are having to act
promptly to maintain market share, and also to
prepare for new products and services. The
technology that will allow these companies to
provide the reliability that customers demand
is here, now.
However, the technology does not come in a
neat box that acable operator can purchase
and plug in. Instead, it comes as an integrated
hardware, software and service solution that
impacts everyone from the newest field technician to the CEO.
The complexity of process re-engineering
can be simplified when coupled with tools
that provide acatalyst for change. Process reengineering gives the cable industry acompetitive advantage, with the aid of new technologies. COD
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ELLIOT Q & A

Tom Elliot
answers
our questions
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Editor's note: This month, Tom Elliot,
senior vice president of engineering and technical services at Tele-Communications Inc.,
steps down after two years as chairman of the
board of the Society of Cable
Telecommunications Engineers (as the group
is now known). CED Editor Roger Brown
recently interviewed Elliot regarding the
major issues facing the SCTE as it moves forward. What follows is an edited transcript of
the interview

Q: What are the biggest strides the Society
has made in the past two years?
A: Ithink it's most useful to look at the way
the Society has moved over the past 10 years
or better. Ithink we can all be proud of the
fact that it has moved from asmall group that
was dangerously close to disappearing to a
real factor in the cable scene today. My view
is that some of the challenges on the plate are
quite different than they used to be, but Ithink
we've done quite well in the last couple of
years. The Society continues to grow, and
we've focused on the fact that the industry
will become very competitive and driven by
technology.
Ibelieve that through the vision put forth
by the leaders of the Society, we've tried to be
proactive in this area. We've had acouple of
meetings with afacilitator that focused discussions on strategy
and how the Society
needs to change to
serve its members in
the best possible way.
We've scrubbed that
process through the
membership with
questionnaires, and through the Board members to make sure we're benchmarking this
roadmap properly.
There are huge challenges here because this
world is going to move so quickly. The players are going to move fast. As someone who's
deeply concerned about the welfare of the
Society, we have to deal with these issues. Our
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choice is to deal with them on areactive or a
proactive basis. In my view, we want to be
proactive.

Q: Is the proper mechanism in place to do
that?
A: Ithink so. The Society,
through Bill Riker's leadership, has really been doing
agood job of this all along,
given the level of resources
it had to draw from. We've
always had agreat group of
volunteers, agood group of
people who help on alongterm basis. The vendor
community is very supportive. With the growth the
Society has experienced
over the last few years,
we've been able to do more. The question is, is
it enough? Once again, it's amatter of taking
the resources you've got and trying to put them
to the best use. Clearly, there are more things
we'd like to do.
Q: How can the Society rise to the challenge
of standards-making in an industry where
seemingly everyone wants to develop standards?
A: One thing we have done is
to get more aggressive about
that than we've ever been.
We've had different committees working on arange of
practices for some time. A lot
of those have found their way
into things like Bellcore standards. That ought to be a
feather in our cap. If you look
at the three different groups that focus on
these issues, you have the NCTA Engineering
Committee, which is good, but is in place to
support the NCTA's lobbying efforts; there's
CableLabs, which is not an open group, nor is
it set up to deal with these issues directly; and
you have the SCTE, which is adue process
organization. Ithink the industry is well

served by having an organization do these
things. SCTE brings alot to the table.We also
are moving forward on our ANSI application.
I'm unhappy that I'm not able to report that's
done, but we're moving ahead on that.
Q: Iunderstand EIA had some objection to
that application.
A: Yes it did. We're working with EIA and
ANSI to resolve that. EIA saw this as apotential overlap where alot of different things they
are interested in are the same things we're
interested in. We believe we have worked our
way through that. EIA is also attempting to
spread its wings into areas that, frankly, the
SCTE would serve better. So you have the
normal competitive process where organizations are trying to expand
their area of influence.
The EIA, through some of
its activities with Congress
and the FCC, has not
endeared itself to the cable
industry, so the cable
industry is much more
comfortable with the
SCTE representing these
issues than it would some
group that is not sympathetic to our problems. I
think that in the next few
months we'll have that
process done.
And that gets to the core issue.
Q: Is SL1E's role simply to work with the
myriad other standards-making bodies that are
out there, or to be more aggressive than that?
A: Ithink there are many other cases where
SCTE is most effective taking the leadership
role. A lot of these other organizations have all
kinds of [tangential] issues to deal with. They
are often groups that have asingular purpose
in mind, and they may not be in sync with the
broadband distribution business. The output
from some of those groups is sometimes too
broad and their standards sometimes need alot
of additional work to make them applicable in
the real world. But most of the work SCTE
has done to date is actionable. It has tolerances
and detail. It's something Ican take without
any further work and order product from it.
We try to be really practical. I'm proud of the
work we do today. The Cable-Tec Games are
an example. Those are alot of fun because
they're atest of people's skills—people who are
doing real things.
Q: Does the SCTE infrastructure have to grow
to monitor these groups?
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ELLIOT Q & A
A: We hope to continue the success stories
we've had with those who have helped us get
this far. Ithink it's areal strength of the
Society that we've had ahuge group of folks
who spend useful, productive time on things
they care about. On the other hand, there are
some things you need to do to support ahigher
level of activity in amore professional and
better way. The good news is that membership
is up, which gives us more resources. As that
happens, its appropriate to reinvest. For example, Ipersonally started the Interface Practices
Committee and was able to essentially contribute my time and effort, and that of other
people here at TCI, to the Society. Initially, it
was just afew dollars. But as you get hundreds
involved, it's unrealistic to expect companies
to pick all that up. The Society needs to step
into those costs.
Ithink the issue is managing the costs. If we
can put afew dollars in or afew people in at
the right time, we can see great results. One
example is the updating of the BCTE process.
The issue is enlightened but good management.
Q: What are you the most proud of during
your tenure with the SCTE?

A: Ithink Ican take credit for starting the
engineering committee structure. Ialso began
thinking about managing the Society's growth.
Ithink Iwas instrumental in developing the
five standing committees—finance, planning,
operations, engineering and training—We have
away of thinking about anything that comes
up. Now we have away to debate issues as
they come up. It helps the Board think about
how to do things; it helps the membership in
that if they have aparticular issue, they know
who the chairman of the committee is. Ifeel
good about the structure.
Q: Vendors have taken astrong role in the
committees, often to the point that they outnumber operators. How much of aconcern is
that? Should operators get more involved?
A: The process has obviously worked well to
date, and one of the reasons why is because
the vendor community has been supportive.
Part of the formula for success is to stay in
touch with the vendors. We have agood mix
of members. Most trade organizations suggest
you need aone-to-one mix of vendors to operators at events like the Expo.

When you get into committees, they've
always consisted largely of people who are
supported and driven by the vendors. There's
nobody in there who'd like to see more operator participation than the vendors. One of their
concerns is whether they're getting the message
from abroad enough cross-section of the
MS0s. The issue there is that the pool of engineering talent is continuing to collapse as a
result of consolidation which the industry must
go through and will for some time. So there's a
key issue the Society must focus on: getting the
message out to other disciplines—making sure
top management understands what the Society
is, what it does, and the benefits of being a
member. As agroup, that's achallenge for us.
Engineers tend to be doers; we're not good at
promoting what we do, we just do it.
Q: One of your past goals was to improve that
situation. Are you happy with the progress
made so far?
A: Ithink we've made some big strides, but
am Ihappy with it? Ithink not. There's lots of
additional work to be done. The Society's visibility is up, and we're adding astaff position
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Remote Testing. Providing solutions to a real-world problem.
Fiber Optic Testing. Keeping track of the lightwave path.
Ile Digital Testing Equipment. As the industry evolves into the digital era, how can
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year's SCTE Cable-Tec Expo.
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in marketing that will increase recognition. We
have some campaigns that are yet to be rolled
out, but there's movement toward enhancing
the recognition of the Society. On the other
hand, that job is never done, and you can never
do too good ajob of it. That's an ongoing job
we'll have forever, Ithink.
Q: What about the Society's curriculum?
What's happening there?

A: Most of our stuff we're trying to produce
with modern tools. We have some contractors
we work with to do this. Even with the written
curriculum, we can now update it faster and
keep things more current. But we also have to
use other tools of the trade, including video.
As you know, we've used video tapes and the
satellite Tele-Seminar Program, and we have
to continue that. Ithink our tapes are getting
better: they're more professional.
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Now, we're spending time trying to understand how to move into interactive training.
It's pretty expensive, and the production techniques are just beginning to be turned into
standard operating procedures. We can't get
too far out on the bleeding edge of that, but we
need to be aggressive. Ithink we're positioned
about right: if there's any risk there, it might
be that we're alittle conservative.
Q: Where should the Society focus its future?
What's the most unfinished business?
A: We have to make sure people outside of
engineering understand what we do and why
we do it. We need to get input from abroader
range of the
industry. As
time goes forward, none of
us will be isolated islands.
There's hardly
an hour that
goes by where
my operations
engineers here
at TCI don't
interact with
our marketing
folks, financial people,
regulatory
people, etc. We need to make sure we let these
people know what we do that adds value. But
we also have to ask how we can make it easier
to do ad insertion or sell ads, or market different services. We need input from all the disciplines in the industry. Ithink we're doing that.
That one never goes away.
We also need to look at pressures that are
coming at the industry. What's happening with
microprocessors and the cost of memory, and
what impact will that have on our industry? I
spend time looking at things like displays—it
turns out that what's going to happen to display technology and the cost of it has ahuge
impact on our business. Ilearn more that way
than by looking narrowly at the parts of our
business. This might include virtual reality
because that's coming along quickly and might
change the business.
Today, you have to think about the whole of
wireless technology, and how that will impact
our customers' expectations. The challenge for
the Society is to throw anet over all this and
evaluate what gets caught—and we'll have to
do it pretty regularly to make sure people are
trained correctly, and that we have standards
that cover the issues. There's alot of work
there. CIED
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OSS

Recipe
suc essu Broadband
networks demand
operations suppo

By Richard Schwarz, Business/Market
Planning, New Network Operations
Applications, AT&T Network Systems, and
Steven Kreutzer, Systems Engineering,
Advanced Services Operations System,
AT&T Bell Laboratories

¡he world of the multi-service broadband
provider will be dizzying—new services, new
customers, new equipment, tough competition,
unprecedented complexity. How can an MS0
remain sure-footed and fast-moving? By

depending on an integrated operations system.
A well-designed and thoroughly integrated
operations system can help MSOs negotiate all
of the broiling changes that lie ahead. Such a
system can help MSOs:
V incorporate into their networks an incredible amount of complexity arising from new
technologies and services;
V increase service and process reliability and
quality, satisfying customer demands that
ratchet ever higher;
V reduce time-to-market;
V keep costs under tight control;
V attract and retain programming and advertising; and
V create aclimate for favorable regulatory
rulings.
The integrated OS can also help MSOs

Figure 1: Video/telephony hybrid fiber/coax network
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meet specific demands created by individual
new services—telephony is perhaps agood paradigm. Because people's lives and livelihoods
depend on telephone services such as
Enhanced 9-1-1 and 800/900 calling, customers and public utility commissions demand
ahigh level of reliability. Outages must be
measured in just seconds per year. In addition,
interexchange carriers will demand that
providers satisfy tough performance metrics on
both reliability and quality.
Building asmoothly functioning multi-service broadband network will take more than
upgrading transmission systems and installing
afew switches and software programs.
Success will require an intense, precise reengineering of operations.
The carefully designed operations that result
can ensure that customers' requests for new
services meet prompt responses, multi-vendor
network elements work together smoothly,
business systems promote innovative marketing, problems are resolved before the switchboard lights up with complaints, and new services are brought to market rapidly.
But that's only if those operations have the

right support—a well-integrated operations
system that coordinates network elements with
business activities and initiatives. This operations system must integrate and implement
end-to-end operations processes spanning the
entire network. It must filter and interpret the
enormous amount of information coming from
intelligent network elements and make it useful and manageable.
The result? Quality that satisfies the most
demanding customers and flexibility that
defines acompetitive advantage. And savings
in cold cash—preliminary analyses suggest that
operating abroadband network with integrated
OSs need cost only half as much as is spent on
operating today's single-service telephony networks.

How to manage complexity
In order to support multiple, interactive services, today's straightforward broadcast cable
television network architecture must be
enhanced and augmented. Deployed in these
new architectures will be aprofusion of new
intelligent network elements. Master headends
and distribution hubs will be augmented by

Build Your Network

THE TELSTA WAY
TELSTA LIFTS, TOOLS AND TECHNOLOGY INCREASE
YOUR NETWORK CONSTRUCTION PROFITS.
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Telsta construction lifts and tools are the perfect
match for today's high production fiber optic and broadband network construction. Nothing beats aTelsta
when it comes to maximizing your manpower and
lowering construction costs. Towering capability,
more side reach and day-to-day dependability
make every job faster and more profitable.
Now you can put Telsta's leading edge
technology to work for you at alower cost than
you thought possible — even compared to used
equipment. Telsta offers the lowest cost three, four
and five year lease packages in the industry. Add to that
Telsta's customized construction training and you can
see the extra value you get when you choose Telsta.
Superior construction technology, super lease deals,
high resale values and the best field service program in
the industry...that's why the Telsta Way is the way to
profit from the boom in network construction.

TELSTA
A LIFT
ABOVE THE REST

Mobile Tool International, Inc.
P.O. Box 666

5600 W. 88th Ave.
Westminster, Colorado 80030
Phone: (303) 427-3700

Telsta's specialized aerial construction procedures
can lower costs by as much as 25%. Send for our free
network construction information package.
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How quickly can you generate
revenue with your PCS network?
You've won your PCS license.
Now you need anetwork. Yesterday.
NORTEL is ready with turnkey PCS
network solutions — from antennas
to handsets — based on the world's

How quickly can

you dial?

leading standards and protocols,
including GSM, CDMA and
Omnipoint. We'll even
design, build and service
your network. Everything
you need in networks to go
anywhere you want.

For

wireless networks, reach us at
1-800-4 NORTEL (ext 720) or on the
Internet at http://www.nortel.com.

NeRTEL

A World of Networks
Wireless Networks •Enterprise Networks •Broadband Networks
Switching Networks •Network Applications
Circle Reader Service No. 50
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MSOs will find that making effective use of
that information is the key to success. For
example, it can enable them to provision services faster, resolve problems before they
affect service in many cases, dispatch crews to
fix—not just find faults—and create precisely
targeted marketing.
The key will be integrated operations systems that use intelligence in the network elements and the dynamic information they pro-

vide to support dynamic network operations.
The integrated OS can provide aseamless
transition path by supporting existing as well
as new services with the same operations
processes.

Service provisioning
Let's look, for instance, at how the integrated OS can enhance provisioning and maintenance of new services in acomplex, multi-ser-

MEP

vice network. Again, let's use provisioning of
telephony service as an example. Today, this
provisioning is generally done in discrete
steps. The customer service representative
(CSR) takes acustomer's order and ends the
call. Then the order is sent to an order-processing system that divides the order into subtasks;
the subtasks are assigned to different personnel
or downstream systems to identify available
facilities or install new ones, turn on service,
set up the billing account, and so on.
Only after the subtasks are underway is it
possible to accurately determine precisely
when service will be activated. If any service
order information is missing or incorrect, the
order is
delayed pending manual
intervention.
If, however,
intelligent
broadband
network elements and the
information
they generate
are effectively
used, most
tasks can be
accomplished
during the
customer's
call. As the
CSR electronically enters a
service order, the OS can determine the facilities needed, communicate directly with the
intelligent network elements to determine
availability of resources and facilities, issue
the proper electronic provisioning commands,
and set up abilling account. If the appropriate
resources are available, the CSR then tells the
delighted customer that service will begin
within afew minutes.

Currently, most
MSO fault

management is

reactive rather

than proactive—

troubles are
usually reported

3one 165

Dear Industry Professional,
As you know, the ad insertion business is poised for
tremendous growth as it transitions from analog to digital.
While you look for new solutions that can meet the demands
of your expanding business, consider Channelmatic's
expertise. We have accumulated over 20 years of experience
with the help of the best partners we could find... you.
We understand your business better than any other
vendor of ad insertion technology. Now we've applied our
experience to the development of afourth generation ad
insertion system -the all new digital Adcart'D. As with our
previous products, successful product features have been
retained and new value has been added.
Our technological innovations in ad insertion network
architecture include many methods which have been
successfully employed over the past 20 years. Networks that
include microwave, satellite, fiber, store/forward, live insert,
shared avail, remote switching, remote logging and countless others, all of which are designed to empower you with
the tools you need to build your business.
Over adozen ad insertion vendors have corne and gone in
the last ten years. They failed, in large part, because they
could not keep pace with the depth and diversity of your
growing ad sales business. As your horizons continue to
widen. remember to ensure the stability of your core
business with the ad insertion leader -Channelmatic.

424LÀ,
Thomas A. Walsh, President
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...versus

Perception

Some Vendors
Are Perceived as
Having Networking
Expertise.
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While Some Believe
That They Excel at
Spot Delivery via
Satellite.

Common data model

Still Others Claim
to be Specialists
in the Ad Insertion
Business.

In Reality, Only Channelmatic
Has Proven Expertise in All
Ad Insertion Methods.

CHANNELNIATIC
821 TAVERN ROAD

96

by customers

ALPINE ,CALIFORNIA 91901

PHONE 1619) 445-2691

FAX (619) 445-3293

The integrated OS ensures accuracy by
employing one data model that is common to
all operations and is synchronized with the
actual state of the network.
In some cases, this type of provisioning for
broadcast services is supported by current
MSO business systems, but the dynamic provisioning of multiple complex broadband services represents an order-of-magnitude
increase in complexity.
Broadband network maintenance can be just
as streamlined and dynamic. Currently, most
MSO fault-management is reactive rather than
proactive—troubles are usually reported by
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Burst Pointer Adjustment Test Sequence

Time Deviation for (1C-H
Reference Signals
1000

10
10

0.01
0.1
Integration Time,
t, (seconds)

30

100

1,000

o

a

Time DeViatiOn for DS' Reference Signals
1,000

10

0.5 0.1
Integration lime, t, (seconds)

100

1,000

SECTION OVERHEAD
Framing (Al, A2). Two bytes are dedicated to each
STS-1. The pattern shall be F628 Hex (1111011000101(
These bytes shall be provided in all STS-1 signals within
STS-Nsignal.

Section Trace (10)/Section Growth (Z0)/STS-1
Identification (STS-1 ID) (Cl). This byte isonly p
defined. The JO byte of STS-1 Number 1shall be used for
section trace function. This byte is used to repetitively tri
aone byte fixed length string. This is done so that arece
terminal in asection can use this value to verify its cont
connection to the intended transmitter. If the section tra
tion is not supported. or if no value has been progiammr
01 Hex shall be transmitted. The ZO byte of SIS-1 Numb
through Nis reserved for future use. The JO and ZO byte.
previously utilized for an STS-1 Identification (Cl) funr
provide interworkirg with older equipment at rate, at ,
STS-48, the JO and ZO bytes shall be capable of provid
STS-1 ID codes. To provide this function. each 10 and Z
shall be capable of being set to abinary number corresj
to its order of appearance in the STS-N frame (i.e. the .1
shall be set to 00000001, the first ZO byte shall be set t
00000010, the second ZO byte shall be set to 00000011
For STS-192 signals, the ZO bytes shall be set to the val
Hex.

WHAT IS SONET?
The telecommunications industly today is evolving to Synchronous
Optical NETworks (SONET). This evolution is being made possible
through the industry acceptance of an optical interface standard,
commonly referred to as the SONET standard.
WHY USE SONET?
Fiber optics is greatly influencing the communications industry.
It is the transmission medium being deployed in new interexchange
carrier ((XC) long haul routes, as well as local exchange carrier (LEC),
inter-CO (central office), and intercity routes. Fiber is currently used for
new feeder plant routes and is starting to be deployed in local loops
(fiber to the home) for residential use.
Today, the fiber optic transmission equipment available from one
vendor will not interface with the equipment available from adifferent
vendor. This incompatibility becomes an obstacle in midspan meets for
multi-vendor environments.
SONET defines astandard for optical interfacing and signaling
which enables the interconnection of optical equipment from different
vendors. SONET specifies astandard synchronous multiplexing scheme
which allows the transport of synchronous and asynchronous signals
(i.e., DS1, DS3, or SYNTRAN DS3).
The primary attractions of SONET, in addition to standardization,
is its ability to allow networks to be more flexible, easier to reconfigure,
and easier to control than existing networks. With its standard optical
interface and synchronous multiplexing scheme, SONET allows new
services such as broadband ISDN (B-ISDN) to be possible. Existing
services may also be provided more efficiently.
SONET — Acronyms
OC-N
STS-N
STE
LIE
PTE
SPE
VT
Vix
DCC
B1P-N
APS

— Optical Carrier level N
— Synchronous Transport Signal level N
Section Terminating Equipment
Line Terminating Equipment
Path Terminating Equipment
Synchronous Payload Envelope
Virtual Tributary
VT of size x(currentlyx =1.5, 2, 3, or 6)
— Data Communication Channels
— Bit Interleaved Parity N
— Automatic Protection Switching

Standard OC Rates
OC Level

Line Rate
(Mbit/s)

0C-1
0C-3
0Q-12
0C-24
0C-48
0C-192

51.840
155.520
622.080
1244.160
2488.320
9953.280

girtellabs
We gratefully acknowledge Tom Rarick, Development Manager, Systems Engineering;
Jim Brede, Senior Member. Technical Staff; Termite Dunn. Member of Technical Staff; Digital
Systems Division. Tellabs Operations. Inc. and Howard Altman for their contributions and
assistance in developing this poster.
Ci 1995 Tellabs Operations, Inc.
The information contained on this poster is based on SONET Standard information,
available as of May, 1995. Because the SONET Standard is continuing to evolve, all information
and specifications illustrated are subject to change without notice.

Section BI P-8 (B1). One byte is allocated in each S'
asection error monitoring function. This function shall t
interleaved parity 8code using even parity. The section I
calculated over all bits of the previous STS-N frame aft(
bling. The computed BIP-8 is placed in the B1 byte of Si
Number 1before scrambling. This byte is defined only fr
Number 1of an STS-N signal.

UNE OVERHEAD
STS-1 Payload Pointers. Provides amethod to alla
and dynamic alignment of the STS SPEs within the STS
Capacity, independent of the actual contents of the env
Dynamic alignment means the STS SPE is allowed to flo
the STS Envelope Capacity. Thus, the pointer can accore
differences in phases of the STS SPE and Transport Ove
well as in the frame rates.
Bit Interleaved Parity N(BIP-N). Amethod of ei
itoring. If even parity is used, an N-bit code is generate(
transmitting equipment over aspecified portion of the
the first bit of the code provides even parity over the fin
all N-bit sequences in the covered portion of the signal.
second bit provides even parity over the second bits of
sequences within the specified portion, and so on. Even
generated by setting the BIP-N bits so there are an evei
of is in each of all N-bit sequences including the BIP-E
Pointer (111, I12). Two bytes are allocated to apoint
indicates the offset in bytes between the pointer and fir
of the STS SPE. It shall be used to align the STS-1 Tran
Overheads in an STS-Nsignal, as well as to perform fit
justification. These bytes shall be provided in all STS-1
within an STS-Nsignal.
Pointer Action Byte (I13). This byte is allocated f
frequency justification purposes. Depending on the poi—
value, it is used to adjust the fill of input buffers. In th
of anegative justification, it carries valid information.
shall be provided in all STS-1 signals within an STS-N
When not used to carry valid information, the value in
is not defined, and the receiver shall ignore the value r
within it.

Line BIP-8 (82). One byte is allocated in each STS
aline error monitoring function. This function shall be
interleaved parity 8code using even parity. The Line B
calculated over all bits of the Line Overhead and STSCapacity of the previous STS-1 frame before scrambln—
computed BIP-8 is placed in the B2 byte of the STS-1
scrambling. This byte shall be provided in all STS-1 si=
within an STS-N signal. The NLine BIP-8 bytes in an
signal are intended to form asingle error monitoring
capable of measuring error rates of up to 10, indepei
of the value of N.
Parity errors detected by the NBIP-8 detectors, of
single BIP-8Ndetector, should be accumulated into a
error count for the OC-N line.
APS Channel (KI, 82). Two bytes are allocated fr
Automatic Protection Switching (APS) signaling betwi
Line level entities that use line level protection switch
The two types of line level protection switching are hr
and bidirectional line switched rings. The K1 and K2 I
only defined for the first STS-1 of an STS-N signal. Ti
also used to detect Line AIS (AIS-L) and Line Remotr
Indication (Olt).
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Orderwire (El). One byte is allocated to be used as alocal
orderwire channel that shall be used as avoice channel. It is
reserved for communication between STEs, hubs, and remote
terminal locations, and it is only defined for STS-1 Number 1of
an STS-Al signal. Signaling on the El byte is for further study.
This is an optional function.
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Section User Channel (F1). One byte is set aside for user
purposes. This byte shall be passed from section to section within aline and shall be readable, writable, or both at each STE in
that line. This is also an optional function. The Fl byte is defined
only for STS-1 Number 1of an STS-Nsignal.
Section Data Communication Channel (DCC) (D1-113).
Three bytes are allocated for Section DCCs and should be
considered one 192-kbit/s message-based channel for alarms,
maintenance, control, monitor, administration, and other communication needs hotaccr, STEs. This channel is ovaiichis,for
internally generated, externally generated, and manufacturerspecific messages. These bytes are defined only for STS-1
Number 1of an STS-Nsignal.
Section DCC Utilization. STEs and LTEs in an application
requiring communications over the SONET interface shall
support the Section DCC. (It should be noted that the Section
DCC is the only DCC which can be accessed by all types of
terminating equipment: STE, LTE, and PTE.)

SECTION
OVERHEAD

Synchronous Transport Signal level 1
(STS-1). Basic logical building block signa' with arate ot 51.840 Mbit/s.

SIS-1 #1
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Pointer Action
H3
BIP-8
B2

APS
1(1

APS

DCC
04

DCC
05

DCC
116

DCC
D7

DCC
08

DCC
010

DCC
DII

DCC
012

Sync Status/
Growth Si/il

FEBE/Growth
MO/Z2

Orderwire
E2

DS3 Mapping

Line Data Communication Channel (DCC) (D4-D12).
Nine bytes are allocated for Line DCCs and should be considered
as one 576-kbit/s message-based channel for alarms,
maintenance, control, monitor, administration, and other
communication needs between LTEs. This is available for
internally generated, externally generated, and manufacturerspecific messages. These bytes are defined only for STS-1
Number 1of an STS-N signal.
Synchronization Status Messaging (SO/Growth (II).
This byte is allocated for transporting synchronization status
messages. These messages provide an indication of the quality
level of the synchronization source of the SONET signal.
Currently, only bits 5-8 of this Si byte are defined for synchronization status messages. Bits 1-4 of this byte are reserved for
future use. This byte is only defined for STS-1 Number 1of an
STS-N signal. For STS-1 Numbers 2through N, this byte is
reserved as agrowth byte (Z1).
STS-N Line FEBE (MO or MO/Growth (22). For 0C-1 or
STS-1 electrical signals. the MO byte is allocated for aLine FEBE
function. Bits 5-8 of the MO byte are used to convey the count of
errors detected by the line BIP-8 (B2) byte. This count has valid
values of 0-8. Bits 1-4 of the MO byte are reserved for future use.
For OC -N or STS-N signals (N ≥3), the M1 byte is allocated for a
Line FEBE function. For values of Nbelow 48, the conveyed error
count shall be abinary number from zero to 8N. For Nequal to
48 or higher, the conveyed error count shall be truncated at 255.
The M1 byte is only defined for STS-1 Number 3of an STS-N
signal. For all STS-Is except STS-1 Number 3, this byte is
reserved as agrowth byte (Z2).
Orderwire (E2). One byte is allocated in this layer for an
express orderwire between Line entities. This byte is defined only
for STS-1 Number 1of an STS-N signal. Use is optional.
Signaling on the E2 byte is for further study.

APS
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Remote Defect Indication (RDI). An indication returned
to transmitting equipment upon receipt of specific defects on
the incoming signal.
Far End Block Error (FEBE). An indication returned to a
transmitting node (source) that an errored block has been
detected at the receiving node (sink).
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Path Layer
Overhead
<
Trace
11

Signal Label
C2
Path Status
GI
User Channel
F2
Multiframe
HA
Growth
23
Growth
14
Tandem Connection/
Path Data Charnel
25

i
STS PATH OVERHEAD
STS Pata Overhead (STS POH). The STS
POH shall be assigned to, and remair: with,
the payload until the payload is demultip,exed
and shall be used for functions necessary in
transporting all STS SPEs. For Super Rate Service,
only one set of POH is required and is contained
in the first STS-1 of the STS-Nc. The STS POH
supports these classes of functions:
A. Payload independent functions with standard
format and coding. Functions shall be
required and shall be read, interpreted, or
modified by all PTEs.
B. Mapping dependent overhead functions
with standard format and coding that are
specific to the type of payload. These functions
are needed for more than one type of payload

<
but not necessarily for al
are read, interpreted, or
appropriate PHs.

C. Application-specific over
Formal and coding for th
specified in the standard
nteroreted. or modified t

D. Widened overhead func
reserved far future use fcfunctions in bass A, B. o
shall have priority over clThese classifications dc
allocation of other overhead
specific mappings (such as
mapping asynchronous DS3
overhead bytes shall be alla
Payload Capacity.

r

level N(0C•N). Optical signal that
tical conversion )f an STS-N signal.

#3

STS-1 #3
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STS Path Trace (11) - Class A. This byte is used to
repetitively transmit a64-byte. fixed-length string so that a
receiving terminal in apath car verify its continued connection
to the intended transmitter. Content of the message is not constrained since it is assumed to be user programmable at both the
transmit and receive ends. It is suggested that a64-by-8 bit ASCII
Common Language Location Identifier (CLLI) code, padded with
NULL characters and terminated with CR/IF, would be asuitable
trace message. If no message has been loaded, then 64 NULL
characters (Hex 00) shall be transmitted.
Path BIP-8 (83) - Class A. One byte is allocated fora path
error monitoring function. This function shall be abit interleaved
parity 8code using even parity. The path BIP-8 is calculated over
all bits of the previous STS SPE before scrambling.

payloads. Functions
aodified by
ead functions.
se functions are not
.
Functions are read,
yappropriate PTEs.
tions. Overhead bytes
r
the support of
C. Class Afunctions
ass B, C, or D.
not preclude the
bytes for payload
;tuff control for
). These other
Ited in the STS

STS Path Signal Label (C2) - Class A. One byte is allocated to indicate the construction of the STS SPE, and for STS Payload
Defect Indication (PDI-P). P01-P is an application spec,fic rode
that indicates to downstream equipment that there is adefect in
one or more directly mapped embedded payloads in the STS SPE
For PDI-P, the count of VT-x Payload Defects shall be based on a
count of defective services. Therefore, aVT1.5 payload defect shall
be assigned the same priority as aVT2, VT3; or VT6 payload
defect. Of the 256 possible binary codes (00-FF Hex). ornycodes
defined in the table have been defined, and the remaining codes
are reserved for future use.
Code (Hex)

Payload Type

00
01
02
03
04
12
13
14
15
El-FC

Unequipped
Equipped .Nonspecific
Floating VT Mode
Locked VT Mode
Asynchronous Mapping for DS3
Asynchronous Mapping for 139.264 MWs
Mapping for ADO
Mapping for DQDB
Asynchronous Mapping for FDDI
STS-1 Payload with 1to 28 VT-x Payload
Defect(s). For non-VT Payload Defects (DS3,
FDDI, etc ), the code FC shall be used.

FEBE
Ml

Path Status (Cl) - Class A. This byte is allocated to convey
back to an originating STS PTE the path terminating status and
performance. This permits the status and performance of the
complete duplex path to be monitored at either end or at any point
along that path. Bits 1-4 convey the count of interleaved bit blocks
that have been detected in error by the Path BIP-8 code (83). This
count has nine legal values (0 to 8errors). The remaining seven
possible values represented by these four bits shall be interpreted
as zero errors. Bit 5provides the old STS Path Remote Defect
Indication (RDI-P). Bits 6and 7provide an enhanced RDI-P. This
enhanced RDI allows differentiation between payload, connectivity,
and server defects. Bit 8is not defined at this time, and is
reserved for future use.
Path User Channel (F2) - Class C. One byte is allocated
for user communication purposes between Path elements.
Multiframe Indicator (H4) - Class B. This byte provides
ageneralized multiframe indicator for payloads. Currently, this
indicator is only used for VT-structured payloads.
Tandem Conrection Maintenance/Path Data Channel
(15) - Class C. This byte is allocated to support tandem
connection maintenance and the path data channel. Bits 1-4 of
the Z5 byte are used to provide the tandem connection Incoming
Error Count (IEC). Bits 5-8 of the Z5 byte are used to provide the
path data channel. The path data channel is an optional 32 Kb/s
data channel available to applications or services (e.g., tandem
connection, security, etc.) that span more than one LIE-LIE
connection, bid may be shorter than aPTE-PTE connection. As a
result, the 83 byte must be recalculated at each point where this
channel is altered. The path data channel can exist independently
of tandem connection maintenance.
Growth (13-14) - Class D. Two bytes are allocated for future
purposes. These bytes have no defined value. The receiver is
required to ignore the value contained in these bytes.

VT PATH OVERHEA

VT Synchronous Pay
500-psec. frame structu
POH and bandwidth for
within and can have any
Envelope Capacity. The t
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VT Path Overhead (V
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error checking, signal la
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indicates to transmittin
detected which affects f
VT Path Trace (12).
Path Trace function. Ho‘
are for further study. Th
considered undefined.

VT Path Growth (16
allocated for future gros
the enhanced RDI-V inc4
between payload, serve

n-

11
II

111
111
111
111
111

1111111 11111

11
11
11
11
11

11 11 11 111 11 111

111,111 m

11
11

11

11 111

111 11
III 11

II 11
MI
11 11
111
Mil
11 11
III 11 11 111

i
lle
g
11,1
41111 1111

11. 1111:11

I
I:

H
II

II II iii ii iii

1

I
I

j

rill

:lulu if

ii I

1
1

II
IIIIIII

11 1
11 I

11

a

a

11
II

::

I 11
II 1111
Ill 1111

III
III
III

11:

1111
1111
1111
111
11

11

Il I
l 1111 .
.
Ili I I 11. .
Hui ow II.

i ii

..ii

111 11 11 111
il ss 111
gi 11 11 111
11 11 11 111

11111"1.II

am

IIIM•

iI

1111
i: u. I

"1

:1:

1

•

I

I

1:1111111111 II
1111111111111111 an U
MIIIIIMUM II II

nu nu

ii :1
UM
111;1

MIMI
M!!!

MI
MR

Un
1111
flu

MIMI
M
•IMI
MIMI

MR

MI
MI
II

le

MI
MO

OR
/RIM

MI
MO

IMO
MOO
III
IMI
III
III
1111111
iI11
SW'

III
III
III
III
III

i
r ."----17""iren-r=

71A

ng
It

Line
Terminating
Equipment

\e*

Section

Terminating
Equipment
Line Terminating Equipment (LIE). Network Elements
(NE) that originate and/or terminate line (OC -M signals. LTEs
can originate, access, modify, or terminate the transport overhead, or can perform any combination of these actions.

Section

STS Path Terminating Equipment (SIS PTE). NEs
that multiplexidemultiplex the STS payload. STS PTEs can
originate, access, modify, or terminate the STS POH necessary
to transport the STS payload, or can perform any combination
of these actions.

Terminating
Equipment

VT Path Terminating Equipment (VT PTE). NEs that
multiplex/demultiplex the VT payload. PTEs can originate,
access, modify, or terminate the VF POH necessary to transport the VT payload, or can perform any combination of these
actions.

Line
Terminating
Equipment

Section. Portion of atransmission facility, including
terminating points, between (1) aterminal NE and an LTE,
or (2) two LTEs. Aterminating point is the point after
signal regeneration at which performance monitoring is
(or may be) done.
Line. Transmission medium, together with the associated
equipment, required to provide the means of transporting
information between two consecutive NEs, one of which
originates the line signal, while the other terminates the
line signal.

Path
Terminating
Equipment

Path. Logical connection between the point at which a
standard frame format for the signal at the given rate is
assembled, and the point at which the standard frame
format for the signal is disassembled.

Designations: (Applies to all VTs)
VI
V2
V3
V4

VT
VT
VT
VT

v
s

PTRI
PTR2
PTR3 (ACTION)
RESERVED

RRRRRRIR
24 Bytes

Fee

Virtual Tributary (VT). Structure designed
for transport and switching of sub-STS-1
payloads. There are currently four sizes of VT.
VT Croup. A9-row by 12-column structure
(108 bytes) that marries one or more Vis of the
same sire. Seven VT groups (756 bytes) are
b‘ite-interleaved within the VT-organized SPE.

C, C20 0001 R
24 Bytes

VT SIZES
Size

Designation

VT Pointer Range
(in 500 psec)

OS
01
10
11

VT6
VT3
VT2
VT1.5

0—427
O-211
C—139
O—103

500 Microseconds

floating Asynchronous
DS IMopping
I— Information (Data)
O— Overhead
C— Stuff Control
S— Stuff Opportunity
R — Fixed Stuff

v
s
PIP.S,S2S3S4F R
DSO Channels 1-24

e

VT Signal Label — Byte V5(57J

lad Envelope (VT SPE). A
tcarried by the VT. composed of e
iyload. The envelope is contaired
ilignment with respect to the VT
in generically refers to VT1.5. 1112.

VT
Size

Signal
Label

Assigned VT
Identification

11
11
11
11
11
11
11
11
/0
10
10
10
10
10
10
:0
01
01
01
01
01
01:
111
01
00
00
00
00
00
00
90
00

000
001
010
011
100
101
110
111
GOO
001
010
C11
100
101
HO
Ill
000
001
010
011
100
101
110
111
000
001
010
OH
100
101
110
111

Unequipped VT1.5
Equipped Nonspecific VT1.5
Asynchronous Mapping for DS1
Bit Synchronous Mapping for DS1
Byte Synchronous Mapping for DS1
Unassigned VT1.5
Unassigned VT1.5
Unassigned VT1.5
Unequipped 1112
Equipped Nonspecific VT2
Asynchronous Mapping for 2.048Mb/s
Bit Synchronous Map for 2.048Mb/s
Byte Synchronous Map for 2.048Mb/s
Unassigned VT2
Unassigned VT2
Unassigned VT2
Unequipped 1113
Equipped Nonspecific VT3
Asynchronous Mapping for DS1C
Unassigned VT3
Unassigned VT3
Unassigned VT3
Unassigned VT3
Unassigned VT3
Unequipped 1116
Equipped Nonspecific VT6
Asynchronous Mapping for DS2
Unassigned VT6
Unassigned VT6
Unassigned VT6
Unassigned VT6
Unassigned VT6

,12, 16, and Z7). Four bytes
lverhead. The V5 byte is the first
provides the same functions for
1provide for STS Paths, namely:
I, and path status. The bit assignpecified below:
formance monitoring. ABIP-2
is even parity calculated over all
7) in all bytes in the previous VT
lculated over the even-numbered
ncludes VT P01-1 bytes but
1indication sent back towards
t
or more errors was detecteo by
ed for mapping-specific tuno!fined for the byte-synchroricus
tit is used for aVT Remote
Eight binary values are possibe current assignments for VT
vith the VT Size field (bits 5and
efect Indication (RDI-V). This bit
iipment that adefect has been
Path.
byte is allocated for aVT
,
the details of this function
e, this byte is currently
.These two bytes are
;its 5-7 of the Z7 byte provine
n. This allows differentiation
connectivity defects.

P,P,S,S2S 3SJ R
Negative
Stuff
Opportunity

DSO Channels 1-24

'

P, P
oS,S 2S
3S,F R
Positive
Stuff
Opportunity

DSO Channels 1-24

P
IP.SI
S
2S
IS
4F
R
OSO Channels 1- 4
500 Microseconds

floating Byte-Synchronous
DS 1Mapping
F — 051 Frame Bit
P, P
o — Signaling Phase Indicator =00 on the first
signaling byte of the superframe
S — Signaling
R — Fixed Stuff

1-800-445-6501

6/ The OS system must integrate operations
processes from one end of the network to the
e?ther. It must relate all the equipment and procedures involved in taking an order for new
service and provisioning it—from the server end
to the subscriber end. It must coordinate and
correlate alarms, test systems, asset databases,
customer databases, network elements and the
work force.
ir It must be built on industry standard hardWare and open middleware platforms that give
the network operator flexibility in selecting
and sizing equipment to match business needs.
For example, the MSO may want to locate
certain functions centrally at first, and then
move those functions out into the network as
the network grows, or consolidate work centers from outlying locations into fewer, larger
ones.
,The MSO may also prefer acertain hard/are platform, need to integrate existing systems with new
ones, or want
to deploy the
OS in a
phased
approach.
V The OS
platform itself
must be modular, so the service provider
can choose the
capabilities
that best fit the
needs of a
given network
or set of services and customers. It
should also be
scalable, so
that the MSO can buy the capacity needed at
present—and be able to expand rapidly to meet
market demand and introduce new services.
V An integrated OS should also promote customization and flexibility, especially in supporting customer care. For example, it can
incorporate expert systems that include rulebased task models. Such models describe the
company's procedures for setting up service or
resolving aproblem.
This model guides the customer service representative through customer care processes,
presenting appropriate next questions on the
CSR's screen based on customer responses. If
the provider changes task flows, network
equipment, or operations system modules, the
task model is easily changed to incorporate the
changes.

V The OS must be built around standard interfaces and designed to include gateways to content providers. Then, if future regulation dictates walls between delivery or transport
providers and content providers, the network
operator will be prepared.
V The integrated operations system should
support traditional cable television services, as
well as interactive video, telephony, data communications and other services. The OS should

also be capable of managing equipment from
multiple vendors.
Interoperability confers greater manageability on the network, and also gives greater flexibility to the MSO.

Benefits for multiple services networks
MSOs have agreat competitive opportunity.
They aren't burdened by numerous legacy
°Ss, so they can build astreamlined opera-
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The OS solution
cannot
any longer
be thought of

tions solution
from the
ground up and
do it right.
They can
install integrated systems
optimized for
efficiency and
effectiveness
now, and add
functionality
in an integrated fashion as
their networks
and service
offerings
grow. The
integrated OS
can help
MSOs compete against competitors who are
spending billions to expand their own networks, and who are already experts in managing complex networks.
Once installed, the integrated OS can create
new revenue opportunities by collecting and

as only a
billing

system and
aheadend
manager

managing the vast amount of data available in
abroadband network. For example, it can
identify Spanish-speaking subscribers who
have recently shopped in an interactive auto
mall, so auto advertisers can target acar ad in
Spanish—and then deliver that ad to only those
specific people.
The ability to identify subscriber preferences and offer targeted advertising opportunities will generate greater advertising revenues
for MSOs.
The integrated operations system can also
support new business opportunities—for example, managing gateways to other service
providers or interexchange carriers who want
to use an MSO's access network—and handle
the billing accurately.

More than abilling system
But the MS0 will realize these benefits
only if it chooses the right OS solution. The
OS solution cannot any longer be thought of as
only abilling system and headend manager.
MSOs must choose an integrated system built
on aplatform that's designed to support whatever comes along in the future.
CIED

Vendors line up to offer
OSS, network management

As little as six months ago, operators
were contemplating this mysterious, black
magical thing called an Operational
Support System and wondering where
they could get more information on OSS,
not to mention actual product. Suddenly,
vendors are lining up with announcements
of integrated OSSs to handle multiple sers, ;
vices, as well as network management
systems that will evolve into full-fledged
operational support systems.
At the NCTA convention in Dallas last
month, Antec announced its Integrated
Network Management Strategy, aportion
of which includes apartnership with
Superior Electronics Group to market the
company's Cheetah status monitoring system, and future versions of it.
The next step, Antec's Element
Management System, will be available for
general deployment later this year, and
provides for the integration of status monitoring and portions of the network includ-

Figure 2: Provisioning process paradigm shift: present method of operations vs. future method of operations
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You supply the vision.
We apply the technology.

AMP is ane of the few vendors in the world with broad experience
in technologies for all three major media.

The vision is there — anew kind of
communications network with a
new generation of technologies.
Digital. Broadband. Interactive.
The demand now — today — is to
capture the vision and shape it into
reality: to speed up deployment,
and hold down cost. To meet that
demand, you need solid technology
resources — ready-now solutions
for the field, and developmental
depth for the long haul. Resources
you can count on. Resources we can
deliver.
It's probably no surprise that we
have deep experience in all the varied technologies that will become
the information superhighway.
We've pioneered in many of them,
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from copper and coax in the 40's to
fiber in the 70's. It could be news,
thotigh, that we've gone far beyond
"connectors" and now offer advanced
design services, simulation, and subsystem manufacturing. That our
production facilities are among the
most advanced in the world. And
that we have some of the strongest
R&D labs as well, with over 500
people already involved in everything from contact physics to cryogenics, from materials science to
manufacturing technology.
We're ready to put all these
resources to work for you, and help
you bridge the gap between vision
and implementation.
AMP is atrademark.
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Figure 3: Maintenance process paradigm shift: present method of operations vs. future method of operations
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ing headend, distribution plant and interconnect equipment.
Eventually, Antec will migrate its
Network Management System to the
Service Management layer, which will
allow operators to link billing, customer
service and fleet management into the
network management function as awhole.
The company's system is based on the
International Standards Organization (ISO)
hierarchy, an open platform.
AT&T has announced its Advanced
Services Operations System (ASOS) platform, which is specifically geared to handle broadband networks as they take on
the provision of multiple services. Because
it is modular, the system can be customized, depending on an MSO's specific
requirements. ASOS includes seven separate modules: one for Integrated Business
Management, Process Management,
Workforce Management, Integrated
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Surveillance, Configuration Management,
aTransaction Interface, and aNetwork
Engineering Design and Creation module.
The business management module will
allow CSRs to immediately provision new
services, as well as allow customers
access to "real time" billing, so that they
can receive bills according to apreselected schedule. The system's Workforce
Management module provides for vehicle
tracking, as well as automatic dispatch of
technicians to new assignments.
Objective Systems Integrators (OSI),
which became highly visible to the industry as aresult of its involvement in Time
Warner's Full Service Network trial, has
just launched HFC/loopMASTER, an OSS
for cable operators offering video, as well
as telephony, and other future services.
Scheduled to be rolled out in third quarter
'95, "the loopMASTER will integrate management of the entire HFC environment,"

says Terry Poindexter, OSI's program
manager, Cable Telephony Solutions,
"including both video transport and telephony, as well as status monitoring."
OSI's system incorporates network
equipment from multiple vendors; the first
release works with products from ADC
Communications, AM Communications and
Superior Electronics. The loopMASTER
product has also been integrated with
Arrowsmith Technologies' Fleetcon system.
Other companies which have
announced plans to enter the OSS/network management fray include General
Instrument, Nortel, Scientific-Atlanta and
Motorola. For its part, Nortel is working on
aproduct to integrate broadband video
and telephony which should be available
later this year. GI, S-A and Motorola are
currently offering either portions of, or
complete element management systems.
—DC
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Cable
hooks up
to data at
NsioecossNCTA
By CEO staff

Hoping to capitalize on the incredible popu-

larity of the Internet and on-line services like
America Online, Prodigy and CompuServe,
the cable TV industry's technical community
arrived in Dallas last month for the NCTA
National Show shopping for high-speed cable
modems, file servers and digital set-tops,
among other things.
While many said the prices for modems are
still too high, several said they were encouraged by the amount of progress made by manufacturers since last December's Western
Cable Show. By last count, there were no
fewer than 10 companies showing modems, or
promising to develop one in the near future.
First out of the gate with new products
were LANCity and Zenith Electronics, both of
whom brought new, third-generation cable
modems to the Dallas show floor.
Zenith announced its new Homeworks
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Universal modem, which sends data at symmetric speeds of either 4Mbps or 500 kbps in
each direction. Rogers Cablesystems, which at
the Western Show announced awork-at-home
trial that uses its broadband networks to connect workers within IBM Canada, said it will
use Zenith's new gear for the trial.
The external modem connects to the home
PC via an industry-standard Ethernet card,
said Bill Luehrs, senior vice president of operations for Zenith Electronics.
Meanwhile, LanCity brought its $595 exter-

Zenith's Homeworks Universal modem

nal modem boasting bi-directional speeds of
10 Mbps, and Motorola debuted its
"Cybersurfr" model, which sends data at 10
Mbps toward PCs, and 768 kbps upstream.
The LANcity modem will cover 200 miles.
According to Rouzbeh Yassini, LANcity's
president, the unit is being tested by at least
three cable operators. He said the fixed-frequency unit can overcome noise and distortion
increases of up to 5dB off the floor without
having to shift frequencies.
Other companies that promised to have
product soon include: General Instrument,
Hewlett-Packard, Hybrid Networks, Intel,
Nortel, Philips Broadband Networks and
Scientific-Atlanta.
GI talked about its new PCLinX networking
concept, which is based on ATM technology.
The unit will use 64 QAM digital modulation
to support up to 27 Mbps speeds to the home
over asingle video channel.
The goal is to offer aproduction-level unit
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by the middle of 1996, according to Ed Zylka,
director of marketing for GI's data networking
systems division. Zylka declined to talk specifically about costs, noting that the modems will
be cost-competitive with other units.
Hewlett-Packard plans to offer an asymmetrical unit that offers 30 Mbps speeds downstream, and 3Mbps upstream, according to
Jeff Hornung, marketing manager for interactive broadband products at H-P. The return signals will occupy between 1MHz and 2MHz
of spectrum that can be dynamically or manually shifted to "clean" portions of the spectrum.
Hornung added that H-P expects to offer the
standalone modem for about $400 each,
excluding the Ethernet card that needs to be
resident in the PC for the modem to talk to it.
Product should be available in the second
quarter of 1996, he added.
Meanwhile, operators like TCI are also considering RF modems which include atelephone jack for the reverse path as an interim
strategy while they get the troublesome 5-40
MHz band up and running. In arecent informal poll, most of the vendors planning new
modems said they are either considering or
already providing atelco return.
Digital Equipment Corp. said it plans to
concentrate its efforts further up the network,
rather than develop astandalone modem for
cable networks. Instead, DEC will sell
LANCity's products.
DEC instead unveiled acomprehensive
architecture that includes its Channelworks
bridges, DEChub switches and Internet
brouters to develop communitywide networks.
The enVISN (enterprise Virtual Intelligent
Switched Networks) architecture distributes
intelligence throughout the network to where
it's needed. Networks can be built to support
Ethernet, Token Ring and FDDI, and later, will
include ATM and 100 Mbyte Ethernet.
AT&T Network Systems joined the highspeed data frenzy when it signed agreements
with Intel Corp. and Hybrid Networks to collaborate on the different network elements
needed to deliver broadband computing services.
Intel and Hybrid Networks are already providing RF modems and the associated network
hub equipment needed to link into the Internet
and other information providers to Viacom
Cable's broadband computing test in Castro
Valley.
Last month, AT&T signed separate contracts with both Intel and Hybrid Networks.
AT&T officials described the Intel deal as a
teaming to develop network and customer
premise elements. AT&T will provide compo-
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Mitsubishi's STB 1000 settop

nents and integration, while Intel will bring its
"CablePort adapters" that link home or business PCs with cable networks.
In its AT&T deal, Hybrid Networks said it
will integrate its "point of presence
CyberMaster" and associated network management elements into AT&T's offerings. "We see
this as anew opportunity for AT&T to bring
further enhancements to the marketplace...to
enable households to utilize PC interactive
data services, interactive TV and telephones,
simultaneously," said Marcy Garriott, vice
president of visual/multimedia communications for AT&T.
Thirteen companies will design interactive
content to run on Intel's CablePort modem,
augmenting Intel's existing agreements with
information providers like Computer
Curriculm Corp., eShop Inc., Ingenius, Intuit,
Netscape, TEAM Software and Wells Fargo
Bank.
The spate of new info providers includes
The Entertainment Connection, HSN
Interactive Inc. and ShopperVision for electronic commerce; IVS/DWANGO and
NetGame for entertainment; and Citiescape,
Compton's New Media, The McGraw-Hill
Companies Inc., Newsweek Interactive,
Softkey International, Vicarious and ZCI
Publishing for news, information and education.
Intel hopes to blast those services and others over broadband networks to run on home
PCs, with results as good or better than current
CD-ROM technology.

Set-tops
Other product news of note relates to the
coming first-generation digital set-tops.
Mitsubishi and Sony both showed set-tops for
the first time, and new entrant NEC had one
on display in the Microsoft booth. HewlettPackard announced that orders for its Kayak
digital set-top had reached the 1million mark,
and abattle shaped up over operating systems

that will control the inner workings of these
digital workhorses.
H-P got to the million order milestone by
announcing TCI had upped its order to
750,000 units, and by selling 150,000 units to
Cox Communications. Those numbers, combined with Comcast's purchase of 150,000
boxes, provides the magical sum.
Meanwhile, Mitsubishi and Sony were
looking for input from operators regarding
their set-tops. Mitsubishi was publicly showing
the ADSL unit it developed for Bell Atlantic
for the first time and announced its intentions
to enter the worldwide set-top market. The
hybrid analog/digital STB-1000 that was on
display featured Microware's OS-9 and
DAVID operating systems and aMotorola
68000 microprocessor, and supported MPEG-1
audio and video decompression.
However, Mitsubishi officials said the box
could be configured in avariety of ways to
support HFC and ATM-based systems as well.
The company is considering use of the
PowerPC processor and will build set-tops to
support either 64 QAM or 16 VSB modulation
schemes, according to Dwain Aidala, VP and
GM of Mitsubishi's Multimedia Center.
Mitsubishi also announced an agreement
with Stellar One Corp. for the manufacture of
interactive set-tops, and also that Mitsubishi is
taking an equity stake in Stellar One. The two
have already jointly responded to the PlatCo
set-top RIP and plan to respond to others as
they come along. Stellar One designs and
manufactures MPEG-based digital video
decoders.
Sony's new effort is dubbed "Pecchi,"
which means "penguin" in Japanese. Perhaps
not coincidentally, "penguin" is the internal
code name used by Microsoft Corp. for its settop box operating system. In January,
Microsoft signed aletter of intent with Sony to
run its operating system on future Sony settops.
Sony showed off apre-prototype version of
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that effort, emphasizing that the work is preliminary. The system consists of a"media
unit," which packs an Intel 486 microprocessor
running at 66 MHz, and 24 Mbytes of random
access memory. The media unit can be located
anywhere within the home, not necessarily
near the TV, Sony executives said.
What does sit near the TV is athumb-sized
RF receiver, shaped and colored to resemble a
tiny penguin. It receives digital pulses that are
transmitted using radio frequencies, instead of
traditional infrared, from aremote control that
doubles as atelephone. Hard-wired connections link each tiny Penguin receiver to the
media unit.
General Instrument gave operators abetter
understanding of its plan to develop digital
entertainment terminals needed to run
advanced, interactive services. GI demonstrated an early version of the terminal, which will
initially center on the Microware 0S-9/DAVID
operating system and the PowerPC microprocessor.
The new terminals are based on amodular
architecture that segments the network frontend from applications processing and presentation, as specified by the alliance of NYNEX,
Bell Atlantic and Pacific Telesis.
Using the modular approach means that
operators can change their network front-end
while protecting their investment in the digital
terminal, company executives said.
"This modular approach gives network
operators acost-effective way to migrate their
networks from hybrid fiber/coax to afiber-tothe-curb topology," said Dan Moloney, vice
president of the addressable systems business
unit of GI Communications. The terminal is an
extension of GI's analog CFT 2200 and digital
DigiCable platforms.
GI reportedly is on track to deliver test units
to ICI and some other operators late this summer and intends to begin ramp-up to production units by November, according to
Moloney.
ACT/Technico announced it is working with
GI to develop aMicroware DAVID-based
MPEG-2 server and development system. The
system will enable users of GI's set-tops with
the aforementioned DAVID/OS-9 operating
system to develop and test application programs.
Also announced at the Show was the news
that NCA Microelectronics, adivision of
Fundy Cable, has released aPAL version of its
Chameleon Scrambling System. The company
is currently working with set-top manufacturers to integrate the Chameleon decoder chipset
into acombination convertor/decoder for PAL
systems.
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Virtual channels
Among other things, several set-top vendors
displayed the capability of "virtual channels"
in their advanced analog devices.
GI said it will license an interactive software module from Wink Communications to
add interactivity to traditional TV programs,
and enable data displays of weather reports,
traffic updates and local community information. In the deal, GI licensed asmall software
component, called the "Wink Engine:' that fits
into its CFT-2200 series set-tops. The engine
interprets applications created with an associated software development tool, called "Wink
Studio."
The Wink Engine uses less than 128 kbytes
of ROM, and can display graphical applications with no more than 32 kbytes of RAM,
Wink executives said. The system will work in
all GI set-tops, including cable, satellite and
wireless.
Scientific-Atlanta showed afamily of tools
designed to help content providers and cable
TV system operators develop applications for
such "virtual channels" available through the
company's 8600X set-top box. In all, 16 different applications were shown.
Three software tools are scheduled for
release later this summer: Virtual Builder, a
Windows-based package designed to help
build content such as school menus, theater
schedules, traffic info, lottery numbers, etc.;
Virtual Display, which allows content
providers to develop virtual channels for S-A's
headend gateway; and Virtual Link, which
handles translation and communication of
application data to the gateway and to transmit
data files for interactive program guides.
Pioneer teamed up with Home Information
Television Inc. to provide atwo-way system
that uploads information into abehind-the-TV
unit to provide information and on-screen
point-and-click functions. The system also
provides aback channel and transaction processing system using existing telephone lines.
The two will jointly provide equipment to
Coaxial Communications of Columbus, Ohio,
which plans to deploy the technology this fall.
An adapter unit that attaches to new and existing Pioneer set-tops will be available in 1996.

Set-top operating systems
The battle between software companies to
provide the de facto operating system for digital set-top boxes and other digital media
devices was raised to anew level at the Show
this year, with each of the major players enjoying momentum gains.
Operating systems are acritical component
in the future interactive TV and digital set-top
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world, because they are charged with decoding, decompressing and routing millions of
incoming bits at near-warp speeds, to create a
picture and sound on the TV.
Microware announced agreements with a
total of 10 different companies, including
General Instrument and Mitsubishi for settops. Other Microware boosters announced
during apress conference at the show included: Sybase, Novell, IBM, C-Cube
Microsystems, ACT/Technico, Motorola,
Concurrent Computer and Stellar One.
Meanwhile, PowerTV, which is developing
the operating system for Scientific-Atlanta's
set-tops, took ahigh profile position as akey
member of the "Power Alliance," an open consortium that was announced for the express
purpose of providing aunified voice to the
world's interactive TV standards-making bodies.
Eight hardware and software companies
said they will work together to share information and promote standards work through the
formation of the alliance.
The member companies include Argonaut
Technologies Ltd., which makes three-dimensional software; C-Cube Microsystems, manufacturer of MPEG-2 chips; PowerTV Inc.;
Scala Inc., amultimedia authoring and tools
company; Scientific-Atlanta Inc.; Software
Development Systems Inc., which makes programming and debugging tools; Sybase Inc.,
maker of video server, authoring and deployment software; and 3DLabs, which makes
three-dimensional accelerator silicon.
More participants are anticipated, said an
Alliance spokesman.
The alliance will be operational by July 15,
when it establishes aWorld Wide Web site
(http://www.power_alliance.org) to contain
technical information from member companies, technical resources and "pointers" to
areas of interest to the developer community.
"By logging into the Power Alliance web
site, users will be able to easily compare and
obtain information from all of our partners and
provide their own input on issues the Alliance
should be addressing," said Jeana Toney, acting chairperson of the coalition and market
development manager for PowerTV.
Executives present at abriefing emphasized
that the Alliance doesn't plan to compete with
standards groups like DAVIC, but instead
plans to "work with them."
Microsoft looms with its "Interactive
Broadband Network," an end-to-end software
solution that connects set-tops and servers.
Microsoft said it will add new partners and
expand its "Insight" program, and form asimilar collaborative program called "Microsoft
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Interactive Television" (MITV) for digital content providers.
At the show, manufacturers including
Hitachi Ltd, OKI Electric Industry Co. Ltd.,
and LO Electronics Inc. signed up for the
Insight program, which provides for intensive
training—through aseries of two-week sessions at Microsoft's Redmond, Wash, campus—as well as pre-release software and exposure to Microsoft's broadband trial in
Redmond.
Also joining the Insight program: the Platco
consortium of Bell Atlantic, NYNEX and
Pacific Telesis, as well as Telecom Italia.
And, systems integrators AT&T Corp. and
Samsung Electronics have signed on with the
Insight program, joining Alcatel SEL,
Andersen Consulting, Lockheed Missiles &
Space Co., NU Data Communications
Systems Corp. and Olivetti SDA.
Microsoft also added an "information" layer
to Insight, targeted at network operators, systems integrators and original equipment manufacturers. Insight Information partners get
updates on MITV technology; access to
"Insight Online," aprivate forum on The
Microsoft Network related to issues and strategy; and invitations to participate in some
Microsoft events.
Early participants on the network operator
side include Prime Cable, SNET Multimedia
Services, Austrian PTT, Frontier Corp., Wharf
Cable and Swiss Telecom.
Takers for the MITV program thus far
include: CUC International Inc., Discovery
Communications Inc., ESPN Enterprises Inc.,
Foote Cone & Belding, HSN Interactive Inc.,
Interfilm Technologies Inc., The Lightspan
Partnership Inc., Medio Multimedia Inc.,
Starwave Corp., Time Warner Interactive,
Tribune Interactive Network Services and the
U.S. Postal Service.
Microsoft hopes to have about 100 content
providers in the MITV program by the end of
the year.
"We recognize that the range and quality of
interactive programming services that can be
offered by network operators will be crucial in
determining how well the system attracts and
retains users," said Laura Jennings, senior
director of business development for
Microsoft's Advanced Consumer Technology
group.

Content development
So much for just whipping up some digital
content in the garage. Apple Computer and
nCube Corp. said they have atoolkit designed
for multimedia application developers,
research institutes, and anyone else interested
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in making digital content for use in future digital TV applications—but it costs $229,000.
For that sticker price, developers get an
unspecified amount of nCube's media server
hardware and network components, and
Apple's set-top boxes. The system is scalable
to as many as 200 video streams, and "offers
the ability to simulate large-scale multimedia
trials for afraction of the price of ahigh-end
interactive TV solution," said Robert
Goldberg, vice president of marketing for
nCube.
The so-called "n Vision" solution includes a
10 Gbyte media server, with 16 I/0 channels, a
CT3 interface for T-1 streams, and an ATM
interface for E-1 streams, nCube officials said.
IBM will add to the groundswell of digital
content developers through the opening of an
interactive media center, as part of its
Multimedia Consulting & Solutions. The center will develop content spanning multimedia
consulting to video compression, testing and
CD-ROM titles, according to execs.
"By knitting together aunique group of
technologists and artists, IBM has broken
down some artificial business barriers," said
Bruce Culbert, business unit executive for IBM
Interactive Media. IBM's media team includes
creative designers, graphic artists, software
engineers, application architects, film and
video producers and animators, Culbert said.
IBM will also establish an interactive TV
lab to create applications and media for
Microware Corp.'s DAVID operating system.
Digital content developers seeking an
inroad to the Time Warner Full Service
Network now have access to software tools
made by Interactive Digital Solutions, the joint
venture company of AT&T Network Systems
and Silicon Graphics Inc.
Time Warner recently staked out a10 percent chunk of IDS.
At the show, IDS executives detailed three
configurations: Unity 1, 4and 8, targeted at
service and content development. Unity 1
includes agraphics workstation and set-top
box; Unity 4, aserver, three workstations for
team-based development, tools and auser
interface; and Unity 8resembles a"mini-FSN"
with ATM switching, eight set-tops and content from the Time Warner FSN.
Prices range from $50,000 to $1.5 million,
IDS executives said.
Cable and telco operators eyeing the digital
interactive wave have long expressed aneed
for local content to augment and even supersede applications like games and video on
demand. Medio Multimedia answered the call
by debuting its prototype for local interactive
TV content, like sports. restaurants, news,

entertainment and shopping.
Medio showcased its efforts in Microsoft's
booth, as apartner in the Microsoft Interactive
TV (MITV) program.
Steve Podradchik, president of Medio, said
that the company's background in CD-ROM
titles coupled with local content will create a
compelling environment for users to watch
clips of upcoming movies at local theaters,
then reserve tickets, or to find out when and
where local sports teams are playing. Or, users
could view alist of local restaurants, watch an
interview with the chef, scan the menu and
book areservation, he said.

Servers and storage
And to store all of this new content, several
manufacturers announced new, or enhanced
servers, as well as other storage systems.
Pioneer Electronics Corp. and nCUBE
announced ajoint marketing and development
agreement under which the companies will
integrate technologies and products for the
interactive multimedia market. Pioneer's optical disc technology will be combined with
nCUBE's digital-media server products to create new video-on-demand systems.
Digital Equipment Corp. said it has picked
Vela Research and Probita Inc. to provide
technologies for its Mediaplex ad servers.
Probita will provide its "Proclaim" multicast
distribution and management software,
designed to handle network management for
microwave, satellite, PSTN and other transport
networks.
In the deal, Digital will use Vela's MPEG-2
encoder to digitize and squeeze ads for subsequent cable delivery. The DEC system will
also use Vela's audio/video decoder board
designed for CATV headend decoding in near
video-on-demand and ad insertion applications.
In its debut appearance at NCTA, Sony
Electronics demonstrated disk-based products
for the cable industry, including its VideoStore
digital ad insertion system.
The VideoStore system, designed to replace
tape-based ad insertion, can help increase the
operating efficiency of small cable systems, or
automate the feeds of larger interconnects and
MS0s, Sony execs said.
For example, one server system equipped
with seven media units can provide near
instantaneous access to 31.5 hours of video, or
about 3,800 commercials. The system is based
on RAID (Redundant Array of Inexpensive
Disks) technology, and combines random
access, large storage capacity and high quality
compressed video in an integrated, multi-channel video transmission system.
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Channelmatic demonstrated the VideoStore.
The unit also features redundant and hot swappable disk drives, circuitry, power supplies and
fans.
Channelmatic already offers products based
on MPEG-1 and MPEG-2 gear from
Optivision, Optibase, Scientific-Atlanta and
Vela Research, the company said.
Sony also displayed anew NVOD movie
playout concept aimed at medium to large
cable operators. Major components of the prototypical system are ahigh capacity, high datarate magneto-optical (MO) drive and amultichannel MO disc changer.
The demo compressed video into an
MPEG-2 stream to adata rate of 3.55 Mbps,
including stereo audio. The data is recorded on
the eight-inch, single-sided MO disc, which
has acapacity of 3.2 GB, producing aplay
time of two hours.
Hewlett-Packard reported that BellSouth
will be the first H-P MediaStream Server customer to install the manufacturer's real-time
encoding system as an enabling technology in
an upcoming field trial. The RBOC is currently building abroadband network that will pass
12,000 homes in the Atlanta area.
BellSouth will receive additional channels
of broadcast entertainment via satellite at its
headend, digitize them using H-P's real-time
encoding system and combine them with
video-on-demand output from the
MediaStream Server onto an optical fiber for
direct digital broadcast over its ATM network.
H-P officials say that telcos and cable operators will be able to increase the number of
channels available to consumers up to tenfold
by coupling the manufacturer's real-time
MPEG encoding system with the MediaStream
Server.
And Pioneer New Media Technologies
debuted its new Digital LD System that allows
high capacity compact storage of video on digital discs. Digital LD is afamily of new digital
products from Pioneer, including areal-time
MPEG-2 encoder, adigital LD disc Writer, a
digital LD VideoDisc Drive, afour-head player, an MPEG-2 decoder, an autochanger and
disc cart machine designed to provide quick
and easy access to digital video material.
The system uses awrite-once, read-many
disc that can safely store large video libraries.
Each 19-gigabyte disc can record up to two
hours of D2 quality material.
The system compresses video through the
encoder, while the Disc Writer "writes" the
information on adouble-sided disc. These
discs can then be stored in the autochanger
(which bolds up to 252 discs) or the cart
machine for automated viewer access. The
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four-head player is used in applications that
require more than one simultaneous video output channel from asingle disc, such as near
video-on-demand.

Distribution equipment
Electroline Equipment Corp. made anumber of product announcements, including the
development of an eight-way configuration of
its DROPAmp subscriber amplifier that boosts
the strength of signals pumped into high-rise
apartment buildings and other multiple
dwelling units. As aresult, video network
operators will benefit from reduced installation
time and lower connector and jumper cable
costs, as compared to the four-port units.
The new DROPAmp can support multiple
outlets and devices inside ahome, up to at
least 16 TVs or VCRs. It features greater than
1GHz bandwidth, 15 dB gain, anoise figure
of less than 3dB, port-to-port isolation greater
than 22 dB and filter options for 30 MHz or 40
MHz return bandwidth.
Cable system operators can save 15 percent
to 25 percent on MDU addressability with a
new Compact Addressable Tap developed by
Electroline Equipment, according to company
officials.

SuperTap is designed to deliver AC power and
RF signals over astandard coaxial drop or
twisted pair wire, as well as control addressability.
Existing SuperTaps can be upgraded from
passive to addressable or from power-blocking
to power-passing without disrupting services,
simply by changing aface plate. The 1
-GHz
device can be used as apassive multi-tap, an
addressable tap, apower-blocking or powerpassing unit. It comes in three versions: asimple four-port unit; afour-port A/B configuration that adds on-off control of abasic and
premium tier; and an eight-port on-off unit.
Eagle Comtronics launched anew line of
split-tuned negative traps which attenuate both
video and audio, for use with addressable
descramblers that normally permit audio to
come through. Suited for low-volume applications, the traps can be installed indoors or outdoors.
The company has also announced that its
Tier Traps are available at 1GHz, for compatibility with its 1GHz single-channel traps.
C-COR Electronics announced at the show
anew 90-volt powering option for its entire
line of transport electronics, including trunk,
bridger and line extender amplifiers as well as
the company's AM fiber optic nodes.

Powering options

Electroline displayed a variety of taps

By putting an extra connector port on the
tap, up to three additional switchbanks can be
connected without the need for extra control or
powering circuitry. As aresult, asingle tap can
control up to 64 drops, company executives
said. Previously, acontroller was required for
every four to 16 ports.
The new tap is available in avariety of configurations that allow operators to use network
or premise powering. It automates on/off control of service activation and passes two tiers
of service.
The new AC power-passing tap from
Electroline Equipment is now being field tested, according to company executives. The

Increasingly, cable system operators are
eyeing amove from traditional 60-volt powering schemes to a90-volt solution to increase
reach and centralize the powering architecture.
This becomes even more important as MSOs
consider offering telephony and other services.
Additionally, C-COR is introducing anew
series of 3.1 Gigabit-per-second digital optical
terminals. The new Series 3700 Comlux gear,
which is used to transport high-quality video,
supports up to 32 8-bit coded channels in a
single optical wavelength, twice the capacity
of earlier equipment. When used with optical
multiplexers, the gear can transport up to 64
channels per wavelength.
Finally, C-COR demonstrated its new Cable
Network Management System, which monitors
the company's digital fiber, AM fiber and RF
electronics. Key features of the CNM include
fault prediction and automatic inventory/provisioning management by tracking network elements and installation and repair data.
Channell Commercial Corp. announced that
it has adopted ameans to identify the correct
load handling grade-level box for agiven
application in the field. Specifically, trademarked graphic signs molded into the exterior
of all underground and grade level boxes the
company supplies will indicate the recom-
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mended placement of each unit per application. Included will be all grade-level boxes
(GLB) manufactured by Carson-Brooks
Plastics Inc., or Christy Products Inc., and distributed by Channell Commercial.

Test equipment
Sadelco announced at NCTA that its handheld Minimax meters are ready for shipping.
Equipped with built-in calibrators and having
the ability to tune all picture and audio carriers
from 5-862 MHz, the meters offer high-end
features at installer prices. Full keypads simplify operation, with no hidden menus.
Automatic attenuators, digital tuning and digital readouts eliminate operator errors.
Maxdata meters, available to 1GHz, can
perform the FCC 24-hour tests unattended. A
scan mode automatically checks the entire
cable system, stopping at out of tolerance
channels.

Ad Index
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Headend equipment
Lighthouse Digital debuted anew digital
video matrix switching system called the DCV.
The new unit, which is non-protocol dependent
and offers 400 Mbps bandwidth, starts as an
8x8 and is expandable to 16x16. All common
I/O connector configurations are available for
either copper or fiber optic cables.
Vela Research Inc. launched its Encoder
2000 MPEG-2 Frame only Encoder (FOE),
described as alower-cost alternative to its
Adaptive Field Frame (AFF) Encoder. The
frame-only encoding solution digitizes and
compresses analog or uncompressed digital
video for applications requiring MPEG-2 compressed data streams.
The company's 2000 FOE is based on the
C-Cube Video Risc processor architecture and
can produce MPEG-2 Packetized Elementary
Streams, Program Streams or single program
Transport Streams in real time. The encoder
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includes agraphical user interface and uses
computer industry standard networking and
storage systems, Vela execs said.
The new encoder is best suited for applications such as low-motion video or film which
do not require adaptive field/frame coding efficiency, according to Vela Research President
Scott Cooper.

Management systems
Antec Corp. and Superior Electronics
Group, manufacturer of the "Cheetah" status
monitoring system, said at the Show that they
will partner to bring that product and future
iterations of it to market.
Antec executives described Superior's
"Cheetah" system as afirst phase of its own
work on integrated network management software.
Based on the International Standards
Organization's network management hierarchy,
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Antec's plan is to provide athree-tier structure
for network management system deployment.
The first tier is Superior's system; subsequent second and third versions include added
functions like network and service management.
Andy Paff, executive VP of strategic planning and technology for Antec, called network
management "one, if not the most, important
issue facing broadband operators.
"As the broadband network evolves from a
forward-only, broadcast video network to an
interactive voice, video and multimedia-capable infrastructure, the need to quickly bring
new services to market and ensure network
performance becomes even more critical," Paff
said.
The current Cheetah system works by locating frequency-agile RF modems in all field
devices, so that operators can manage return
path frequencies and monitor remote equipment, as well as conduct FCC proof of performance tests.
An accompanying software system schedules monitoring and testing of both headend
and distribution components.
In the headend, acontroller manages communication between the software and status
monitoring gear in the field.
When the "next generation" Antec/Superior
system comes out later this year, operators
"will simply need to convert to new software,"
according to astatement. Field elements will
not need to be replaced, the statement said.

Management software
New from Cadix International Inc. is its
Cadix FX-7001 Series of cable management
software designed to deliver decision-making
information for fiber optics or RF information
management to all segments of acable company's operations. The system merges fiber or RF
design and analysis data with business application files and also provides the tools to manage
an integrated, enterprise-wide database.
The new FX-7001 Series is aclient/server
implementation which uses local area network
technology to allow file sharing across an
entire organization. For example, company
execs said, design data elements found on
maps, drawings and bills of material can be
shared throughout acompany and included in
the business reports used for construction,
finance, marketing, trouble-shooting and management decisions.
In addition, existing designs that were
developed using the CX-2001 CATV Design
System, or that are in other DXF or IGES formats, are converted to construct fiber and RF
management information. A record is created

in the database for every piece of equipment in
anetwork. Also included is amultimedia database to attach up to 250 field photographs to a
single graphic element. The FX-7001 Cable
Management server operates on aHewlettPackard RISC workstation, while client platforms are hardware and software independent.
Cadix has also enhanced its CX-2001
CATV Design System in arenas including fiber
capability, distortion analysis and drafting
functionality.
Ericsson Raynet introduced two new Craft
tool software packages, LCI and BCI, which
are designed to lower Craft training costs,
while boosting productivity in narrowband
LOC-2 and broadband RVS fiber optic communications environments.
Compatible with Microsoft Windows 3.1
software, LOC Craft Interface (LCI) and
Broadband Craft Interface (BCI) replace cryptic MML commands with aGUI that visually
displays all of the components of acomm network in color-coded icons, pull-down menus,
and dialog boxes.

Cable telephony
First Pacific Networks Inc. announced at
NCTA that it has enhanced its FPN1000 cable
telephony product to fit the U.S. market, and
that the technology is now available for
domestic trials.
In essence, the manufacturer has outfitted
its U.K. cable telephony product with aTR008 interface to adapt it to operate in the
United States. The product should be available
for general deployment some time this fall,
according to company officials.
To manage the complexity of the return path
in cable telephony applications, FPN has filed
more than seven patents on technologies which
allow it to conquer the challenges inherent in
the upstream, according to Jim Hirschy, FPN
senior vice president.
In the realm of trials, TeleWest will initiate
athree-phase test of an integrated telecommunications/cable system made by Tellabs
Operations, with the hopes that it can deploy
the system to residences in London, Newcastle
and Edinburgh in the United Kingdom.
Currently, TeleWest uses aseparate digital
overlay network, independent of its cable TV
network, to deliver phone services. With the
test of Tellabs' Cablespan gear, Telewest wants
to collapse those two separate deliveries into
one, which will deliver entertainment and telephony on asingle, hybrid fiber/coax network.
"Cable operators in the United Kingdom
have demonstrated their ability to provide an
attractive alternative for those seeking residential or business telephony," said Jon Grimes,

vice president and general manager of Tellabs'
Network Access Systems Division.
The first phase of the trial is alab evaluation of the Cablespan system. In asecond
phase of the test, integrated cable and phone
service will be sent to alimited number of
subscribers using multi-line remote terminals,
designed for curbside installation.
A later phase will test afamily of single and
multiple line terminals, designed for installation on the outside of single-family homes.

Fiber optics
A new family of optoelectronics was
debuted by General Instrument at the NCTA
Show. Dubbed "OmniStar," the suite of headend products includes auniversal chassis, laser
modules, network monitoring and power supplies.
The new platform was specifically designed
for networks that use small node sizes and less
optical splitting, which increases the laser density in the headend. The new chassis houses up
to eight laser modules in afive-rack high
space.
A new family of seven DFB lasers is also
being introduced, with power ranges from 3
dBm to 12.5 dBm in 2dBm increments.
Ortel Corp. used the Show to debut its
answer to the 5-40 MHz reverse spectrum used
for home-to-headend transmissions: low-cost,
distributed feedback (DFB) lasers.
"The industry wants abreakthrough product
for two-way communications," said Larry
Stark, vice president, business management for
Ortel. "All the existing ones were too expensive, and the amount of power they offer is
overkill in the reverse direction."
Ortel's new reverse laser was developed for
operators eager to add two-way services, like
telephony, PCS and data communications,
without having to worry about ingress and
noise bursts associated with the reverse spectrum, said Stark.
MSOs like Tele-Communications Inc. and
Time Warner have said they need alow-cost,
lower power laser as they migrate toward narrowcasting and full service network deployments.
Stark said pricing schedules for the new
reverse laser haven't been nailed down, but
stressed that the return path laser and photodiode enable cost-effective, small node networks—because return path products can be
designed into the architecture to offer higher
performance at prices "a lot less" than forward-path DFB lasers.
The new Ortel laser, called the Model 1602,
features aDFB chip, internal optical isolators
and thermo-electric coolers to provide consis-
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tent signal quality, Stark
said. "This is the first
cooled DFB that's really
optimized for the reverse
path, and nowhere near as
pricey as forward path
lasers," Stark said.
The reverse lasers carry
200 MHz of traffic —
"enough to stack up several
reverse path channels on a
single laser," said Stark.

Long-haul video
Harmonic Lightwaves
has introduced anew fiber
optic transmission system
for 1550 nm-based applications. The new "MAXLink"
was designed for long-haul
video applications and is
Orters return path laser, model 1602
well suited for new transpresident of engineering at CableLabs.
port architectures, such as redundant rings,
Currently, half of 104 different transport
broadcast layer transmission and hub interconstream elements, and 75 percent of some 71
nects. The system consists of two plug-in modvideo stream elements, are verified in the testules for the company's broadband fiber plated
bitstreams. The video parameters are
form, including adual output optical transmitchecked to comply with the main profile/main
ter and an erbium-doped fiber amplifier with
level definition of the MPEG-2 compression
adjustable output power.
standard.
The 850 MHz transmitter features dual optiPreliminary tests have been conducted on
cal outputs, allowing for redundancy and douseveral GI bitstreams, and CableLabs has veribling the number of available links per transfied several of the syntactic and semantic elemitter. The externally modulated transmitter
ments.
A suite of encoded bitstreams will be
uses linearization to allow network providers
compiled
for extensive testing, which is
to extend the reach of their systems.
presently being defined.
New from Ipitek is its IMTRAN line of
uncompressed digital fiber delivery systems,
designed so that cable operators can optimize
fiber performance and throughput in applications such as TVRO-headend, headend-headend, off-air feeds, must-carry hand-offs and
event links.

Avoice of dissent

But will it work?
With the plethora of new technology
announcements at the show came the news that
digital video is being tested to ensure that the
equipment of different vendors will indeed be
compatible.
Digital video system conformance testing
has begun at the Cable Television Laboratories
facilities in Colorado. The tests are intended to
help verify the compatibility and interoperability of different vendors' compressed digital bitstreams and decoders.
Although the plan for the testing was
approved last December, CableLabs staffers
have been creating the computer software and
hardware configurations necessary to perform
the tests, according to Dr. Rich Prodan, vice
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Not everyone was enthralled by all of the
HFC-related technology announcements at the
Show. Nicholas Negroponte, author of "Being
Digital" and afounder of MIT's Media Lab,
reiterated his stance against hybrid fiber/coax
networks during abreakfast meeting hosted by
Nortel. Negroponte said that "every time I
hear about people putting in HFC networks,
my heart sinks...our grandchildren are going to
kill us for taking this path."
A better strategy, said Negroponte: fiber-tothe-home, with symmetric data rates travelling
to and from residential PCs.
Not surprisingly, the crowd of cable and
telco executives present for the breakfast meeting chortled at Negroponte's view.
"If elements like bandwidth and memory
are free, then why are stocks like TCI's and
Time Warner's plummeting as we pay to
install these high capacity networks?" asked
one executive.
Negroponte countered that current econom-

ic models will have to change to support "per
content" costs, instead of per-bit or per-mile
costs currently charged by network operators.
"Five years from now, at some industry
breakfast, you'll be talking about how the
majority of bits you send down your pipe have
nothing to do with digital video—and your
major profits will come from services other
than video," Negroponte said.
Those services will revolve around the
Internet, which will attract abillion users by
the year 2000. And, said Negroponte, the
major draw for Internet users is communityoriented exchanges, like chats and e-mail.
"This is your thing—it's entertainment," he
said.

People
Besides serving as aplatform for new product launches, the Show also served as ameans
to honor prominent figures in the cable industry.
The NCTA awarded its Vanguard Award for
Science and Technology to William Riker,
president of the Society of Cable Television
Engineers (SCTE), in aceremony held during
the closing general session and luncheon.
Riker was chosen for the honor for "transforming the Society into afar more relevant
and important institution within the industry,"
according to the NCTA. Under Riker's direction, SCTE training programs and materials,
technical expositions and seminars, and
regional chapter development have become the
primary source for job-related enrichment for
the majority of the industry's technical community. The SCTE now has more than 13,000
members.
Riker, who has been president of the SCTE
since 1984, is amember of the Board of
Directors for the National Cable Television
Center and Museum, the NCTA Engineering
Committee, the SMPTE, the Cable TV
Pioneers and the IEEE.
In addition, Shellie Rosser, vice president of
interactive systems at Antec Corp., received a
Vanguard Award for Young Leadership. She
was cited for her two decades of service to the
industry, including coordination of projects
that assisted cable systems in communicating
to legislators about new technology deployment; working with CTPAA to launch a
national effort by technology suppliers to benefit the industry's PR initiatives; and for
launching Women in Cable and
Telecommunication's Women Directors
Initiative.
Rosser is an active member of SCTE, CTAM,
the Illinois Cable TV Association and Women in
Cable and Telecommunications. CUD
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User-perceived
wri:ln:byil:it availability
of HFC networks

By David J. Large, Principal, Media
Connections Group

M

uch attention has been focused recently on
network reliability in both the telephony and
cable television industries. CableLabs' Outage
Reduction Task Force has formalized the modeling of distribution systems and suggested
approximate component failure rates. Rogers
Cable, in an extension of that work, analyzed
several architectures and compared their performance.
This paper extends that work by predicting
actual and perceived service availability to
individual users, including the effects of drop
and terminal equipment. The availability of a
reference architecture is calculated, along with
attainable improvements. Using the modifications suggested, the user-perceived availability
of avideo service is calculated to be nearly
Figure 1: Reference architecture for
availability analysis

0.9999, including the effects of headend, distribution system, drop cable and convertor.
While it is intuitively apparent that the reliability of hybrid fiber/coax (HFC) networks is
much greater than long cascades of coaxial
amplifiers in conventional trunk-feeder plants,
it is important to quantify that improvement,
as it must compare favorably with other alternatives for provision of both entertainment and
non-entertainment services.
The FCC was so concerned about this issue
that it asked the Network Reliability Council
to reconstitute itself for the primary purpose of
studying the effect of new distribution technologies on the reliability of the nation's telephone system.' While wireless and satellite
distribution will also be considered, HFC networks will be aprimary area of emphasis
because of their near-universal planned
deployment by multiple industries.

How good is good enough?
Before analyzing how reliable the new networks are, it is worthwhile to set realistic
goals. The widely quoted availability 2of local
telephone service is 99.99 percent, corresponding to ayearly outage time of about 53
minutes. That figure, however, does not
include subscribers' telephones or in-house
wiring (which is no longer the responsibility
of the telephone company) and may not
include the physical cable between homes and
central switching offices.
A recent paper has proposed considerably
more modest requirements for long-haul data
circuits: 99.84 percent availability, with apredicted 99.96 percent availability of the local
exchange carrier circuits on each end. 3
Within the cable television industry, one of
the few studies of viewer tolerance of failures
was undertaken by CableLabs' Outage
Reduction Task Force. Its principal report,
Outage Reduction,4 was published in 1992 and
included sections on customer expectations,
methodology for tracking outages, reliability
modeling methods, techniques for improving
the reliability of network powering and system
restoration techniques.
Based on anumber of studies of customer
reactions, CableLabs found that there was a
sharp knee in customer perceptions of reliability at about 0.6 outages per month. In other
words, customers who experienced less than
500 home serving area
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about two outages every three months found
the service to be acceptably reliable, while
those experiencing more outages had anegative opinion of the cable system's reliability.
Based on amean time to repair (MTTR) of
four hours, CableLabs translated 0.6
outages/month into aminimum acceptable
availability of 99.7 percent.
Even given the different nature of the services provided over the public switched telephone network (PSTN) vs. cable television
systems, the difference in acceptable availability is very large. User perception of failures
should be even greater.
Standard telephone circuits are affected by

to identify the cause as an outage.
Since both parties are immediately aware of
the failed connection, no loss of information
occurs. Furthermore, since the average telephone user has the phone "off-hook" for less
than 30 minutes per day, outages occurring
during the other 23.5 hours do not affect perceived availability. Of course, as usage of the
network for extended-duration data connections increases, subscribers are exposed to
many more failures.
The situation for classical cable systems is
radically different, both from network design
and subscriber usage. In existing cable television systems, little if any of the network is

or PCS base station interconnect.
CableLabs' member companies wishing to
enter not only the telephone business but also
the switched video market were concerned
about the lack of perceived reliability of cable
systems. They needed to quantify current network performance and develop tools for modeling the availability of systems in asystematic way so that different architectures could be
compared quantitatively.
Given the historic lack of communication
links among regional cable systems, the task
force limited its studies to headends and local
distribution networks. A key decision was to
study only outages affecting two or more sub-

Figure 2: Improvements in reference architecture
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many more outages than users perceive, both
because of the low percentage of time the telephone is in use and because of how customers
react to problems. For instance, if acall is
interrupted because of an outage, the parties
simply stop talking, and one of them re-dials
to re-establish the connection. Because the vast
portion of the average telephone call is handled over shared facilities, there is ahigh probability that an alternate path will automatically
be established by the network around any
failed element. While the callers may be irritated by the call interruption, they are unlikely
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redundant, so that circuits interrupted by failure cannot be re-established until the failed
element is replaced. Furthermore, the desired
programming that is not viewed generally represents irretrievably lost data. Finally, the average household watches television about five
hours per day, so the exposure to outages is
much higher than for voice telephone.
Taking these factors together, it is surprising
that cable customers are willing to accept an
availability as low as 99.7 percent. Clearly, this
will not represent acceptable performance for
the provision of switched voice, data circuits

scribers, and thus eliminate the effects of individual drop cables and convertors. Given that
about half the individual subscriber outages in
atypical cable system arise from drop and
convertor problems, 5CableLabs' results do not
accurately reflect customers' perceptions of
availability. On the other hand, the analysis
tools developed are valuable in comparative
analysis of various distribution architectures.
CableLabs' method was to gather data from
participating companies on actual outages and
their causes. From this data, the task force calculated average failure rates of various compo-
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nents involved. These failures rates were
applied to areference coaxial system architecture and classical reliability analysis techniques used to predict performance as afunction of such parameters as the number of
amplifiers and the reliability of various component types.
To check on the model's applicability, the
results were compared with actual recorded
failure rates for systems with similar characteristics, and the results compared with what the
participants felt was adequate accuracy.
The Outage Reduction report was distributed to CableLabs' member companies and
highlighted at the Cable-Tec Expo, among
other technical gatherings. The computer
model, in ageneralized form, was distributed
as aspreadsheet along with the study so that
systems could apply it to their own situations.
Despite the tremendous effort put in by
members of the Outage Reduction Task Force,
the accuracy of the results are limited by the
original data. In most, if not all, cable systems,
outages are manually logged, and accurate
failure analysis and documentation are second
in importance to restoring service. Thus, outage durations, the number of affected customers and the cause analysis are all of limited
accuracy.
A final factor that must be mentioned is that
the modeling and field data were taken on allcoaxial systems, so that the effect of fiber
optics on overall reliability was not determined.
A key finding of the group was that system
powering problems dominated all other outage
causes in most systems unless adequate standby powering was employed. Given that, the
task force extensively analyzed utility power
systems and techniques for minimizing utility
outages and damaging transients. Many cable
systems that are less than rigorous in deploying or maintaining standby power supplies
might want to study this part of the document.
Nick Hamilton-Piercy and Robb Balsdon of
Rogers Cable, in July 1994, 6used CableLabs'
techniques to evaluate the theoretical availability of several HFC architectures. They found
that various configurations had theoretical
availabilities ranging from 0.9994 to 0.99985.

Areference HFC model
For purposes of calculating the effects of
various reliability-enhancing techniques, the
reference system architecture shown in Figure
1was used. This is typical of many modern
cable systems where acentral headend is connected by fiber to independent nodes, each
containing small, non-interconnected coaxial
distribution systems.
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This is ascalable model whose variables
may include the number of cascaded amplifiers and other components, differing numbers
of homes passed and different fiber interconnection options with the headend.
For modeling purposes, the following parameters were assumed:
V 500 homes per node
V Five strand-miles of fiber between headend
and node
V One power supply per node serving area
V Four coaxial trunks from each node
V 160 four-port subscriber taps per node (78
percent tap efficiency)
V Three-amplifier cascade past the node
V 100 homes per mile density.
Unlike the CableLabs and Rogers models,
availability calculations included headend,
plant, drop and convertor failures and, therefore, true subscriber-perceived network availability. The algorithm also allowed for different average repair times (mean time to repair
or ern) in the headend vs. plant, which

Component failure rate assumptions

An important component of headend reliability is its effect on viewers; e.g. if asubscriber is not watching achannel, he is unaffected by its failure. For modeling purposes, it
was assumed that the average viewer would be
affected by 10 channels in one viewing session.
In this respect, the model used was more liberal
than that used by CableLabs, which counted
any single channel failure as an outage.
In the author's model, headend failure rate
was predicted by counting the number of
pieces of equipment required to process 10
channels, then multiplying that by average
equipment failure rates. The average yearly
failure rate for equipment was assumed to be
five percent—the same rate used by CableLabs
in their analysis.
The headend equipment configuration is not
shown in Figure 1; however, it was estimated
that generating 10 channels would require
three satellite antennas, 10 microwave
receivers, five satellite descramblers and 10 RF
modulators. The mathematiFigure 3: Predicted outage improvement with enhancements
cal model also includes three
500
Yearly outage minutes
series-connected headend
III Convertor
amplifiers (required to proDrop
400
vide sufficient isolation
III Plant a
between node-specific sigHeadend
nals fed to individual fiber
300
optic transmitters), each with
athree percent annual failure
200
rate. Although CableLabs
assumed aseven percent
failure rate for trunk ampli100
fiers and five percent for line
extenders, it was felt that the
o
lower rate was reasonable
Reference
Enhanced
architecture
architecture
for an indoor mounted unit.
This combination results
more closely resembles typical field situations.
in afailure rate per year of 149 percent. With a
For the reference model, it was assumed
one-hour M'TTR, the resultant availability of
that the MTTR for plant failures was four
the headend is 0.99983. This failure rate correhours (based on CableLabs data). It should be
lates reasonably well with actual recorded outnoted that this is much less than the sevenage data from arecently-built headend where
hour MTTR found in an NRC study of telethe average failure rate among 189 pieces of
phone system fiber cuts; however, the teleequipment was 6.3 percent per year.
phone cables cut were much larger, on averThe distribution plant includes everything
age, than typical cable TV cables, so the diffrom the input of the headend optical transmitference was expected.
ter to the subscriber tap port, but no drop comOne hour MTTR was assumed for headponents. The yearly component failure rates
ends, based on their proximity and accessibiliassumed for the initial analysis are as shown in
ty to repair personnel. Actual headend MTTR
Table 1. The numbers shown in Table 1generwill vary widely. Large urban system headends
ally follow the CableLabs recommendations
may be manned part or all of the day, while
with some exceptions:
small rural headends may be unmanned and
V Fiber optic transmitters and nodes were
remote from on-call personnel. This is one of
each assumed to have areliability, based on
the factors that is leading to consolidation of
complexity and heat generated, similar to
small headends into larger regional centers
trunk amplifiers.
connected by fiber to large distribution areas.
V Rogers' data was extrapolated to predict
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want to get your cable
company into the
telephone business?

• Just call NORTEL, the one partner with
all the experience and know-how you'll
ever need. • We offer Total Network
Solutions for cable telephony, including
p
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switching, operations support system
(OSS) and regional interconnection.
Our Cornerstone Voice system delivers
telephonyover hybrid fiber coax. And
best of all, you can install our products
today. • Get everything you need to

Start dialing.

deliver success. For
broadband networks,

reach us at 1-800-4 NORTEL or on the
Internet at http://www.nortel.com.
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Figure 1: Modem industry 10 megabyte
file data transfer rate

areas, says another senior executive,
who asked not to be named.
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Speed

The range 01 services under development in East Lansing offers some
measure of why MSOs are viewing
data links as amajor growth area. The
Michigan State connection, which
supports medical imaging and data
transfer projects, has contributed to
better coordination and speed in medical research and has cut back office
processing time by 30 percent, Clark
says.
The telecommuting service, which
began with asingle link to the home
of Ron Choura, acommissioner with
the state Public Service Commission,
has drawn tremendous response in the
weeks leading up to commercial introduction, Clark adds. Moreover,
Choura, as aleading voice in the
National Association of Regulatory
Utility Commissioners, has influenced
awareness about the cable data possibility far beyond East Lansing borders, notes John Lisky, director of
government and public affairs in
TCI's North Central office.
This is because Choura is using the
10 Mbps data channel to download
FCC files from the Internet. "He
downloads material, selects what he
wants and distributes it to colleagues
all over the country in amatter of
hours, where once it took days just to
download the raw data," Lisky says.
Other projects under development
include use of TCI's World Wide Web
site in East Lansing to spawn local
commercial ventures, starting with a
real estate posting service that might
be tied in with the system's classified
ad channel, and use of the system
server's hard disc as astorage space
for backing up data transfers by large
companies. "Disaster recovery is an
important revenue opportunity," Clark
notes.
The system is also supplying data
links to two elementary schools and is
in discussions with the districts about
expanding the service. "This is avery
fast service, unlike dialup or ISDN
(integrated services digital network):'
Clark says. "Many schools are interested in our ability to provide interconnection of schools over alarge
area. And we have awaiting list on

the telecommuting and business sides."
One of the notable things about the East Lansing
system foray into data is that it is being accomplished
over plant that was upgraded long before fiber to 500home nodes and 750 MHz became the accepted template for delivery of such services. Officials recognize
that, with 550 MHz capacity and fiber to 2,000-home
nodes, the system will hit data use overload faster than
amore advanced upgrade would, but they report the
Channel Works technology, which supports multiple
service expansion through asuite of open-architecture
tools known as "enVISN," is allowing them to offer a
wide mix of services without further plant upgrades.
"What we're doing here is trying things out and
clearing the way for TCI to undertake these types of
services throughout its territories," Clark says. "We'll
learn alot more about network performance and capacity now that we're moving to commercial offerings."
Cox Communications, which last year purchased the
Phoenix cable system from Times Mirror, has asimilar
story to tell respecting its deployment of
Channel Works. For the past year and ahalf, the system
has been supplying data links to connect manufacturing
concerns with high-speed transfer of designs and other
material crucial to remote collaboration in commercial
projects.
"We've been offering a10 megabit-per-second
Ethernet connection from the headend to each customer, and our experience shows high-speed data on
cable works," says Marty Weiss, multimedia networks
director for Cox Communications. Now, he adds, Cox
is expanding the data operation to include telecommuting, which it intends to introduce system wide by
sometime next year, assuming it can clear unusually
tough regulatory barriers.
"Over the 16 months we've been operating, we've
averaged 99.4 percent availability with aminimal support staff," Weiss says. "Our conclusion is, this is a
business we can get into by offering anew kind of
product over ahigh-speed shared superhighway."
Cox and TCI are teamed with Comcast and
Continental Cablevision in still another approach to the
use of data links—a venture known as Cable Utility
Communications (CableUCS), which was launched in
January to foster utility interest in use of broadband
networks to improve customer service and overall
power use efficiency. Venture tests with power utilities
announced so far involve TCI and Pacific Gas and
Electric in Walnut Creek, Calif.; Comcast affiliate
Garden State Cable and Public Electric and Gas
Service in New Jersey; and Cox and Southern Cal
Edison in Irvine, Calif.
"We're going to see more trials, and we're going to
see more than trials in the near future as power utilities
position themselves for competition," says Paul
Spaduzzi, energy management consultant for Cox.
While some utilities, including Entergy in Louisiana
and Houston Industries of Texas, have talked about
using savings generated by broadband networks to justify building the facilities and moving into delivery of
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Last week, over 200,000 spots
ran on StarNet Digital Inserters.
:• :

5,407
Verified

9,473
Verified

7,329
Verified

10,861
Verified

7,500
Verified

2,618
Verified

3,638
Verified

5,520
Verified

7,872
Verified

9,943
Verified

IMP

L"
:• :
e*-

‘iniume
8,941
Verified

10,226
Verified

8,843
Verified

2,898
Verified

2,626
Verified

2,352
Verified

2,532
Verified

9,760
Verified

1,380
Verified

10,443
Verified

•

7,398
Verified

8,667
Verified

5,226
Verified

7,325
Verified

2,863
Verified

10,194
Verified

9,744
Verified

11,171
Verified

10,265
Verified

And, all of them were verified.
There certainly is alot of hype around digital
insertion technology these days. Another
technology supplier has been claiming that they
"help" their customers "to play more digital TV
commercials in the next few hours...than any other
technology supplier handles in the entire week."
Well, these are our real numbers for actual spots
verified during aweek. So if their claim is true,
they must have over 12,000 channels on the air.
We ran the numbers and they don't add up!

With over 30 systems today, and more being
added each month, StarNet Digital Inserters are
proving themselves in the real world. Our
customers have come to rely on this performanceeveryday. MSOs and interconnects like BayCable
Advertising, Cable AdNet, MT Cable Advertising,
Metrovision, TCI, Viacom, Adelphia and Carolina
Cable Partners, just to name afew.
They count on SDI, so can you!

STARNET DEVELOPMENT INC
404 W. Ironwood Drive, Salt Lake City, UT 84115
(801) 464-1600

Fax (801) 464-1699

(Calculated from actual log data verified by Inserter during the week 4/6/95 thru 4/12/95.)
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arush among on-line services to capitalize on
widescale availability of ISDN for data connections.
Prodigy is available over 64 kilobit-per-second links in four markets, with modems supplied by IBM carrying aprice tag of only
$495. This is about half the typical retail price
of ISDN modems.
"We now have the beginnings of consumer
pricing and market availability that will make

ISDN the next step in bringing the advantages
of high-speed connections to our customers:'
says Ross Glatzer, president and CEO of
Prodigy. Cities with Prodigy ISDN service are
San Jose and Woodland Hills, Calif.; Boston
and Nashville.
ISDN basic rate service, consisting of two
64 kbps channels plus a16 kbps data channel,
now costs an average of $54 per month nationwide, according to research conducted by
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An NCTI Certificate
of Graduation
is recognized throughout the industry
as a solid indicator that your
technical and non-technical employees
have what it takes to excel
in the rapidly changing
CATV/broadband communications industry.
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Call, fax or write
for your FREE
NCTI Training Kit
today.
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The most
comprehensive
ca 171e training
available anywhere.
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National Cable Television Institute
801 W. Mineral Ave.
Littleton, CO 80120-4501
(303) 797-9393 fax:(303) 797-9394

Primary Rate Inc. of Salem, N.H. By year's
end, the firm says, National ISDN-1, the standardized version of ISDN, will be available to
68 million circuits representing 60 pecent of
the national local line infrastructure, with nearly 100 percent of the larger metro areas included in the total.
Telephone companies report that standardization of hardware allowing ISDN users anywhere to communicate with each other has
broken the market barrier to penetration, with
residential business users coming on strong as
aprimary demand sector. In California, for
example, Pacific Bell, which charges just over
$20 per month for residential connections, is
registering a30 percent per month increase in
ISDN subscriptions, half of which are residential users, according to Mary Hancock, acompany spokesperson.
But the penetration surge is at the mere
beginning point with under 400,000 ISDN circuits of all types (including the corporate primary rate interface) in use nationwide, 29,000
of which are in California. As aresult,
Prodigy's plans for expansion beyond the four
initial cities are still forming, depending on
how the market responds, Glatzer says.
Later this year Prodigy will experiment with
opening the full 128 kbps ISDN pipe for even
faster access via the IBM modem, giving customers achoice between using ISDN for both
standard phone service and on-line service, or
solely as ahigh-speed modem connection,
says Tom Isaacson, director of network services.
At the same time, he adds, the company
plans to begin implementing a28.8-baud connection over standard analog lines, which
would double the highest analog line rate now
available to Prodigy users.
While Prodigy is continuing its experiments
with Cox and other cable concerns, Glatzer
says it remains to be seen how soon this type
of service will be possible on acommercial
basis. Availability of cost-effective cable
modems to support such aservice is "the $64million question:' he says, adding, "It's an
easy thing to say we'll be able to do it in two
years, but that's what Iwould have said two
years ago!'
Glatzer may be overlooking the most recent
developments on the cable modem front, but,
clearly, the cable industry is in ahorse race
now that ISDN is beginning to take off. Cable
has the advantage of higher speed service, but
it will have afar easier time of winning customers if service can be launched before the
customer base has invested in anew generation of modems tied to telephone, rather than
cable lines.
CED
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Return path Two-way
activation
for telephony
By Fred Rogers, President, Quality RF Services

T
he two-way return path of many cable TV systems

Figure 1: Scientific-Atlanta System Amplifier I/11, reverse modules. Specifications for European
discrete amp.
Specifications
463312

Module part no.

463310

463720

463718

Pass band

MHz

5-30

5-30

5-50

5-50

Amplifier

Type

Transistor

Transistor

Transistor

Transistor
19

Gain

dB

Channel loading
Frequency response

dB

Min full gain

dB

Typical operating gain

9

19

9

4

4

7

±0.5

±0.5

466040 Jumper

7

±0.5

±0.5

12.5

22.5

12.5

22.5

9

19

9

19

N/A

N/A

N/A

N/A

o

o

±0.5

Auto slope and gain
(change at upper freq.)

dB

Internal station tilt (0 dB EC)

dB

Noise figure, high channel

dB

7.5

7.0

7.5

7.0

Noise figure low channel

dB

7.5

6.5

7.5

6.5

dB

N/A

N/A

N/A

N/A

N/A

o

Thermal compensation
(at upper freq.)

N/A

Hum modulation
(at max current passing
of 12 amps)

dB

Output level (reference)

dBmV

37

37

37

37

Operational tilt (true tilt)

dB

Flat

Flat

Flat

Flat

dB

85

85

82

82

Cross modulation
(per NCTA std.)
Composite Triple Beat
(carrier to avg. CTB,
unmodulated carriers
on any channel)

dB

Composite Second Order

dB

76

76

76

76

-

Return loss

dB

16

16

16

16

16

Amps

N/A

N/A

N/A

N/A

N/A

Amps

0.10

0.10

0.10

0.10

dB

-20

-20

-20

-20

Max AC thru current
Typ. current requirements
(4, 24 VDC)
Test point (±1.0)

-20

will be activated in the near future in an attempt to add
the extra revenue generated by telephony, high-speed
data, interactive and other emerging services. As a
result, reliability of the return path will become imperative if cable network operators are to effectively compete in the local telephone service arena.
To achieve return signal amplification, hybrid integrated circuits such as the Motorola MHW1224,
Philips BGY67 or TRW CA4418 have been the industry standard with bandwidths up to 200 MHz. This
family of hybrids was developed for local area network
(LAN) applications, known in the cable industry as
mid-split systems.
Motorola now offers 50 MHz low-current "L" series
push-pull hybrids with acurrent drain of approximately
100 mA. This new family of hybrids is available with
gains of 18, 22, 25 and 30 dB ratings. Philips has introduced asimilar line of hybrids. A new, lower current
substitute with the same footprint as sub-low CATV
hybrids has also been developed. The reduction of
approximately one-half to three-fourths the current,
compared to asub-low hybrid, will reduce heat within
the cable TV amplifier, which increases reliability and
minimizes additional system powering when the return
path is activated.
The TRW hybrid IC is a5MHz to 200 MHz device
with push-pull circuitry and 200mA typical current
draw. A new discreet printed circuit board is singleended and requires 50 milliamps current at 24 volts
DC. Both have the same "footprint" and are designed
for use in acable TV amplifier.
The most controversial issue for the low current substitutes may be push-pull vs. single-ended technology.
When dealing with a5MHz to 30 MHz, or a5MHz to
40 MHz return path, the question becomes, what format
of signals will really be carried? In the early 1980s, analog TV signals were the only kind that were going to be
amplified, making push-pull technology appropriate.
Today, most network plans call for digital signals,
and few if any standard TV carriers, to be amplified in
the return path. This type of signal plan is custom made
for single-ended technology. The low-current singleended return amplifier in line extenders will reduce current consumption and should cost less than its hybrid
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• BACK TO BASICS
to operate the TV unless an emergency power
generator is available). In most cases, when
Maximum distortion specifications
the main power is out, the customer has no
way of knowing if the cable TV is operating.
Noise
Hybrid
Channel
Composite
Cross
2nd
figure
By comparison, customers have come to
gain
loading
Triple Beat modulation
Output
order
@ 50
(nominal)
capacity
expect the telephone to function even when
level
test(30)
MHz
the power does not. Telephony or other serdB
dB
Package/
vices offered by cable TV system operators
Device
dB
dBmV
dB
4Ch
4 Ch
dB
style
must provide the same reliability. One possiSource: Motorola RF Products Division
Low current amplifiers
ble solution would be leasing the telephone
MHW1184L
18
4
+50
-70
-73
-64
5
714/1
line as abackup to the cable TV supplied
MHW1224L
22
4
+50
-70
5
714/1
telephone service. Another solution could be
-72
-63
MHW1254L
25
4
redundant signal paths through the system's
+50
-70
-70
4.5
714/1
-62
fiber architecture. The methodology is less
MHW1304L
30
4
+50
-70
-66
-57
4.5
714/1
important than the basic point: the telephone
must operate even when the power to the subcounterpart, while satisfactorily amplifying the
instead of using high-current hybrids.
scriber ceases to function.
return path.
Trunk return amplifiers will use push-pull
An interesting story concerning cable TV
Although there has been little fanfare surhybrids—not single-ended. Many more issues
reliability occurred several summers ago. One
rounding the subject, some of the most modern
than just activating the return path have to be
Florida resident said, "Boy, what astorm last
750 MHz amplifiers now use adiscreet singleaddressed when contemplating telephony or
night! It was so bad, even the cable was out!"
ended return amplifier for 5MHz to 40 MHz
other revenue-generating, emerging technology
This statement indicates high cable TV plant
return amplification while obtaining adequate
services via aCATV plant.
reliability can be achieved even in the hostile
distortion specifications. Prime Cable in
In acable TV environment, when the cusstorm environment of south Florida.
Anchorage, Alaska plans to activate its existtomer loses the main power (AC voltage) to the
The use of fiber optic cable to reduce casing line extender return paths using the 50 mA
house, it is not known if the cable is functioncades of amplifiers will improve reliability.
discreet amplifier with the hybrid footprint,
ing because the TV will not operate (no power
This may be agood time to define reliability.
It is the probability of adevice or network to
perform its purpose adequately for the period
of time intended under the operating condiMINIM ME iMh ®
tions encountered. As the number of active
devices between the headend and the customer
IIVW
Age MC
decreases, the reliability increases.
As stated by Michael D. McCombs of TRW
Semiconductors, "Reliability not only can be
accurately defined, but it can be calculated,
1,eff
measured and designed into apiece of equipIN
OUT
DC-9-1000
ment (or plant). So, for engineers, reliability is
not an abstract concept. It ranks on the same
level with the performance of equipment, and
often is more important." Reliability may well
be the one parameter that determines success
or failure for cable telephony.
Attempting to compare cable TV and telephony as they exist today often resembles the
apple and orange comparison. When aperson
. Cable Specs
attempts aphone call and receives abusy sig,
•Distribution Am
RAMP-2W-1000
nal, the response often will be to try again
later. If atelevision picture locks up (a potential failure anticipated with digital signals) or
just disappears, it will outrage the viewer and
probably generate atrouble complaint.
IGHz 2-way amps
1GHz A/B switches
Television channels will be viewed many
more hours per day than the telephone will be
In stock • Low cost • 5 year warranty
operated. The use of lower current return
Qintar, Inc. • 700 Jefferson Ave.
amplifiers will have less impact on increased
Ashland, OR 97520-3703 • U.S.A.
system powering, while maintaining reliability.
Cable TV plants will need good reliability to
Ph. (503) 488-5500 •Fax (503) 488-5567
be aplayer in telephony, as well as maintain
the interactive services of the future. CED
Figure 2: Hybrid specifications for low current amplifiers. To 50 MHz hybrids, Vcc =24 Vdc, class A.
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UMITOMO LIGHTS THE WAY
To You FUTURE!
Fiber Bundle, Loose Tube,
Ribbon, Sheath Stripes, Custom
Marking ... Sumitomo meets your
outside plant network needs with
acomplete line of fiber optic cable.
For instance, our LitePipelm
fiber bundle cable is available
with up to 96 fibers in armored
or all-dielectric constructions.
Fibers are grouped with vibrantly
colored thread binders for ease of
identification. Our cables can be
made with customized sheath
markings and embedded sheath
stripes to make your fiber stand out
from other cables in your plant.
Sumitomo fiber cable has the
lowest attenuation available to meet
your tight system loss budgets.
Also, our consistent, uniform fiber
geometry, including a±1 micron
cladding tolerance and superior
core and cladding circularity, assures
low loss splices and freedom from
PMD induced noise.
So turn to us for all of your
optical cable needs. Call Sumitomo
at 800/358-7378 and let us light
your way!

*SUMITOMO ELECTRIC
Lightwave Corp.
YOUR L
IGHT SUPPORT SYSTEM
MEMBER OFTHE S
UMITOMO ELECTRIC I
NDUSIIIES, LTD. GROUP

Come see us at Cable-Tec Expo® '95,
BOOTH #755
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PRODUCT/SERVICES
S (% CASE
CED Product/Services
owcase o ers the latest
equipment and services available
in the broadband marketplace. Many of these will be
featured at Cable-Tec Expo '95.
Each showcase features a reader service number.
Additional information is available FREE by simply
completing the reader service card located
between pages 146 8c 147. Make the most of this
rvice by making your request NOW!
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Are your subscribers itching for auniversal remote that is simple to use?
The new Promote family of products from ABC Cable Products
is the answer.
The Promote features:
Full CATV Functionality

Two spacers connected by the
"Protection Bar" allow cable expansion,
preventing damage from clamp to cable,
and lock in place to eliminate "walking".

Control of converter, TV, and DMX/DCR
And more

NOW AVAILABLE FROM:

Budco

CN1

ORDER TOLL-FREE!
800-331-2246
FAX: 918-252-1997
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"Your Second Source"

dB-tronics

Scientific Atlanta's Distributor
for Genuine S-A Parts

In Stock & Ready to Ship!
Phone: 803-574-0155
Toll Free: 800-356-2730
and follow the Menu...

Fax: 803-574-0383

P.O. Box 20368 Waco, TX 76702-0368
(817) 776-0900 TELEX (910) 894-5218
FAX (817) 776-7531

dB-tronics

Calae leievision Equipment
sales & Service Center

VERSALIFT

145 Tradd Street

6

AMPLIFIERS

Booth # 1255
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Quality RF

— _41

Spartanburg, SC 29301

ONE SMALL STEP !

Inc.

THAT'S ALL IT TAKES "f0 ENTER THE FUTURE...

Multi-dwelling Amplifiers

AND THE FUTURE IS

MINEX •

A revolution in outdoor line extenders and indoor MDU
amplifiers, the MINEX presents amajor advancement in
the reduction of
SIZE, POWER
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l Reader Se

It's TIME to check out VERSALIFT!
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mounted buche
puts your operator
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•

SJ.1:11/d 13)1111/IN 1:13.LAV

*

••

ON EIDIAJOS JapeaH

AERIAL LIFTS

•

CONSUMPTION, and
COST.
.f.

§1

TIMOR( arowlé
UKTIKNOCS

This breakthrough in
amplifier design delivers pet
formance that equals or
exceeds that of conventional
full-sized products.
MINEX amplifiers are
available in awide
range of Push-Pull
and Power

Circle Reader Service No 104

ODE & ODE-Jr

•
¡No.

Doubled
models to
862 MHz.

Inexpensive Distribution Amps
One or Two Way Push-pull
120 VAC Mains Powering
Introducing 750 Mhz!!

•

MINEX...another Flexible, Adaptable,
Reliable, and Affordable solution from...
Triple Crown Electronics
4560 Fieldgate Drive, Mississauga, Ontario, L4W 3W6
Tel 416-629-1111 Fax 416-629-1115

See us at Cable-Tec Expo' '95, Booth # 905

Booth # 905

THE
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FIBER OPTIC

PROGRAM TIMER Jr.
3000R- 15 7

SYSTEMS
Design •Installation •Testing •Full Turn-Key Services
APPLICATIONS:
Telephone •Cable TV •802 Networks •Process
Control •Security •IVHS •Educational Networks

MONROE
ELECTRONICS
LYNDONVILLE, NY 14098

800 821 6001
716 765 2254
FAX 716 766 9330

Amour
IBM
IM IRV=
MI

1M

P.O. Box 571
Danielson, CT 06239-0571
Tel: 203-774-4102
Fax: 203-774-4783

Planes 1057
(1405) Buenos Aires
República Argentina
Tel: 582-2915
Fax: 582-1372

MU Over 50
Years of Experience
01,14.11, Can 11•11,0XMCTI1

CORPORATION

RMS

Installation services:
full/modified turnkey
residential, commercial
MOU and DBS
Telecommunications
Services.

Circle Reader Service No. 116

Bringing Tomorrow's
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Telecommunications
into Today's Homes®
Tel: 908-665-0133
Fax: 908-665-0990
See us at Cable-Tec Expo® '95
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RMS Electronics is aleading manufacturer/supplier of
cable equipment. We are becoming the fastest growing
supplier of cable components in the world. The new
RMS American catalog contains an extensive line of
over 400 products which are used in the construction or
rebuilding of cable television systems. Call for your
FREE catalog today!

Booth # 643-645

Booth #643, 645

01.114UNI CA TIONS E NGINEERING &

RMS Electronics Inc. (800) 223-8312
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Circle Reader Service No. 114

Monroe Electronics is pleased to introduce the
new Model 3000R-157, Program Timer Jr. The
3000R-157 is a single channel timer that
provides 2X1
balanced stereo audio follow
video switching. The 3000R-157 is so easy to
use that it takes only 5 keystrokes to complete
any program.
Plus, it has battery backup in
the
event
of
power
loss.
The
Model
3000R-157 is ideal for use wherever reliable
timed switching of a single program is required.
So call Monroe today and we'll be happy to
help you manage your time.

SERVICES INCLUDE:
SYSTEM ENGINEERING & DESIGN
OUTSIDE PLANT CONSTRUCTION
PROJECT MANAGEMENT
AERIAL & UNDERGROUND
CABLE INSTALLATION
SYSTEMS INTEGRATION •PREMISES WIRING
SPLICING •TERMINATION •TESTING
ACTIVATION •TRAINING
EMERGENCY SERVICE

AK.

Simply Remarkable
because they're so
remarkably simple!
When the extraordinary PERFORMANCE power supply system was first
conceived, the idea of making the design simple was paramount. We believe
that our feelings about this has been well documented as we see sophisticated
power supplies needlessly failing for anumber of reasons, among them, the
sheer complexity of their designs. Considering the harsh environment power
supplies are subjected to in the field, don't you agree that simpler is better?
Once you try us, it won't be long before you too are abeliever.

COMMONWEALTH
%e COMMUNICATIONS

I
I

Stop by booth # 430/432 to discuss your CATV project

requirements. Commonwealth Communications is a
provider of engineering, technical services, and turn-key
project management to abroad client base on aregional,
national and international level. With more than 250 full-

time people, including 60 engineers, our clients are provided with alevel and depth of knowledge and experience unsurpassed in the CATV industry. CCI provides
services including:
> CATV Consulting
> Construction Services
> Design and Engineering
> Turn-Key Project Management
> Mapping, Drafting and Digitization
CCI has considerable systems experience including:
> ATM Systems

Circle Reader SaliKNo. 118

> Fiber Optic Systems
> Digital and Hybrid Systems
> Distance Learning Networks
> Composite Telecommunications Systems

Model PS1600-SE Pedestal Mount Power Supply System.
Guaranteed for as long as you own it.

CALL JUD WILLIAMS AT 800-279-6330

Our clients include: MS0s, small cable companies, private cable systems, colleges and universities, and tele-

(
INTERNET) juiLltil Ii(uns())),inelustr.,11(1

Perifereeteutee

phone companies. For more information, contact us at:

(800) 258-9501

CABLE TV PRODUCTS

RO. BOX 947, ROSWELL, GA 30077

256 N. Sherman St., Wilkes-Barre, PA 18702
See us at Cable-Tee Expo®, Booth #430/432

AN EDWIN-ROSS COMMUNICATIONS COMPANY

edelannmespe

MATRIX GIVES ANSWERS!

Tricorder III:
Trunk Meter Capability

•Any frequency from
5MHz to 1000 MHz.
Specials above
1000 MHz.
•+57 dBmV per channel
with 32 channels.
+51 dBmV per channel
with 128 channels.

MULTIPLE FREQUENCY
SIGNAL GENERATOR

o

•Carrier and modulation
levels adjustable
individually for each
channel.

T

•Models available with
IEEE 488 or RS-232
remote control options.

he newest member in the popular Tricorder
family, the Tricorder Ill measures signal levels,
carrier-to-noise and hum, and monitors
leakage -all of the tests needed to maintain aCATV trunk
or active distribution system. A new bag-mounted antenna
offers as much as four times the leakage sensitivity as
earlier Tricorders. You can even option up to calibrated
leakage measurement with our new 0.1 option pack.

For custom made special products and
full technical support contact

Z

LM
—
TEST EQUIPMENT
INCORPORATED

o

on Meter Price

Many options and custom configurations available.

laRDC

o
rn

•All harmonics and
residual modulations
better than 100 dB
down.

MODEL SX-16

rn

200 WOOD AVENUE

TrilithIc
9202 East 33rd Street
Indianapolis, In 46236
800/344-2412
Fax 317/895-3613

MIDDLESEX, NEW JERSEY 08846
(908) 469-9510 •FAX (908) 469-0418

BAND

1995
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TEST EQUIPMENT/REPAIR

Need repair?
Don't despair!
CT

-EA
=EAGLE

-COMTRONICS INC .

••••••••AVAILABLE•emm

1GHz

Dic

For all your calibration, repair and maintenance
of sweep equipment and signal level meters.

We Offer:
•Quality Service
•Quick Turnaround Time
•Reasonable Rates
•Technical Support Hotline
•Customer Service

Call:

NEGATIVE
and

POSITIVE TRAPS
FEATURES:

•For systems which may go to
1GHz in the future
•Higher channel capability
•Improved L.A.S. characteristics
•Temperature stable

EAGLE COMTRONICS INC.
4562 Waterhouse Road, Clay . New York 13041

Technical support hotline
Customer service
Fax

1-800-229-0143
1-800-890-3624
1-717-828-6335

(315) 622-3402
Telex #937361

(800) 448-7474
Fax#(315) 622-3800

Booth # 500, 502

The Competition is Ringing!
Find out how with your copy of the CED 1995 Telco Video
Architectures Wall Chart.
Supplemental wall chart copies now
available.

Order yours today by calling
Michelle Pazar,
CED Magazine

303-393-7449
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The issue: Training and education
As the Society of Cable Telecommunications
Engineers moves into Las Vegas this month for its
annual Cable-Tec Expo and Engineering Conference,
the spotlight will once again be thrown upon the value

of certification, standards and training. Many say education will become increasingly important as the industry moves forward and begins to deploy new, complex
network systems. What do you think?

The questions:

7. If you enrolled in an outside course in cable TV
technology, would your company reimburse you for the
tuition cost?

1. Does your system offer formal, in-house training in
customer contact skills for installers and technicians?

CI

CI

Yes

Li

No

Li

Don't know

2. Does your system offer formal, in-house training for
installers and technicians to actually sell cable services
to customers?

CI

Yes

CI

No

CI

Don't know

3. If you chose to enroll in an outside course teaching
these subjects, would your company reimburse you for
the tuition cost?

CI

Yes

Li

No

Li

Don't know

4. Does your system offer formal, in-house training for
(check all that apply):

Li

CI

Li

CI

Installers

Service techs

Headend techs

Line techs

5. Does your system offer in-house training in fiber
optics?

CI

Yes

Li

No

Don't know

6. Does your system offer in-house training in digital
technology?

CI

Yes

CI
No

Li
Don't know

Li

Yes

No

CI

Don't know

8. If you chose to pursue college or vocational training
in electronics, would your company pay at least aportion of the tuition?

CI

El
Yes

No

Don't know

9. Does your system allow you time away from your
job to attend SCTE meetings?

CI

No

Yes

Li

Don't know

10. Does your system pay the cost of SCIE BCT/E
certification exams?

CI

CI

Yes

No

Li

Fax us at:

303-393-6654
Make acopy of this page
and fax it back to us at the
number above or mail it to
CED, 600 South Cherry
Street, Suite 400, Denver,
Colo. 80222.
*Every month, we'll pick
one response from those we
receive and award $50. See
official rules below.
Names won't be published if you request your
name to be withheld, but fill
out the name and job information to ensure that only
one response per person is
tabulated.
Your name and title

Don't know

11. Do you believe you've received adequate formal
training to do your job effectively?

Li

Yes

No

CI

Don't know

12. Is there adedicated, full-time trainer at your system?

C7

Li

Yes

No

Li

System name:

Location:

Don't know
Your MSO:

13. Do you think there's aneed to overhaul your system's training program?

CI

CI

Yes

No

Li

Don't know

Your comments:

Official rules: No survey response necessary. Enter by returning the completed survey via
fax or mail to the locations indicated above, or print the words CEO Return Path" on a3"x5" card and mail it
along with your name, address, daytime phone number and signature. To be eligible for the drawing, entry
forms must be received by 5p.m. on July 31, 1995. CED is not responsible for lost or misdirected mail. One
entry per person. Forms mutilated, illegible or not in compliance with these rules shall be considered ineligible in the sole discretion of the judges. Odds of winning depend on the number of entries received. Arandom drawing from eligible entries will be held on or about August 1, 1995. Winner will be required to provide
his/her social security number and proof of identification and is solely responsible for all federal, state and
local taxes incurred. Prize is not transferable to any other person. Sweepstakes participants agree to waive

Your job function:

Daytime phone 4:

any and all claims of liability against CED magazine, Capital Cities Media Inc., Capital Cities/ABC Inc. and
its affiliated and independent contractors for any injury or loss which may occur from participation in this
sweepstakes or receipt of the prize. Winner consents to publication of his/her name for publicity purposes
without further compensation. Participants must be 18 years o age or older. Employees of CEO magazine,
Capital Cities Media Inc., Capital Cities/ABC Inc. and its affiliated and subsidiary companies, and their
respective employees, agents and independent contractors, and their immediate families are not eligible to
participate. Void wherever prohibited, license required, restricted or taxed by law. Sweepstakes sponsors
reserve the right to change or modify the sweepstakes rules while the sweepstakes is in progress.
Participation in the sweepstakes constitutes acceptance of all sweepstakes rules.
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R ESULT
Cable operators say DBS
has so far had little success
in stealing away customers,
but the advent of new competition has hastened systems to upgrade service and
bandwidth for new programming services, according to
those who responded to this
survey.
The audience was split
when asked when DBS will
have ameasurable impact,
with most saying it would be
two to five years before that
happens. However, 41 percent said DBS has affected
their system's rebuild schedule "a lot," and 25 percent
more said it affected the
schedule "some."
Furthermore, 41 percent said
it is "very likely" their systems will add more channels
or interactivity because of
the success of DBS.
Interestingly, 41 percent said
that success would have no
effect on their rebuild schedules.
Three-quarters of the
respondents said they'd
implement digital compression technology today if it
were available, to increase
their channel counts.
According to the respondents, fewer than 10 percent
of cable subscribers have
made the jump to DBS, and
most believe it's the high
upfront hardware cost that is
DBS' weak link.
In spite of DBS' exceptional success in the marketplace, most cable operators
say it's the telephone companies that remain their biggest
foes over the next three
years.

146

The issue: DBS competition
Over the past 12 months, DBS has exploded into the
multichannel video marketplace, becoming the most
popular consumer electronics device faster than anything else—ever. Already, DirecTv is coming up on its

one-millionth subscription sold. Meanwhile, cable
operators are forced to wait to implement digital technology until some time next year. What impact has this
had on local cable systems?

The results:
1. How well would you say DBS is doing at taking
away customers who reside in your cable system?
Excellent

Good

Poor

8%

16%

75%

2. How soon do you think DBS will have ameasurable
impact on your system, in terms of number of subscribers served?
Already has Within 2years 2-5 years

8%

Z%

41%

6years or more

25%

3. Do you think consumers see DBS as abetter investment than cable TV over the long run?
Yes

No

Don't know

8%

66%

25%

4. To what degree has the launch of DBS affected your
system's rebuild or upgrade schedule?
A lot

Some

Very little

41%

25%

33%

5. In your opinion, what is DBS' "weak link" when
compared to acable system?
Hardware cost

58%

0%

No return path

Broadcast-only

Other

8%

25%

8%

6. What percentage of your former subscribers have
already switched to DBS services?
10% or less

10%-20%

More than 20%

91%

8%

0%

7. How likely is it that the success of DBS will hasten
your system to upgrade to more channels and/or interactivity?
Very likely

Somewhat likely

16%

9. Which do you think is amore formidable competitor
to your system over the next three years—DBS or the
telcos?
DBS

Telcos

Don't know

41%

58%

0%

10. Has your system either lowered prices or offered
any special promotions to ward off DBS competition?
Yes
25 °/o

No

75%

Don't know

0%

11. If it was available, would you implement digital
compression today to increase your channel count?
Yes

No

Don't know

75%

16%

8%

12. Is any portion of your system's franchise area currently being served by an MMDS operator?
Yes

41%

Programming cost

41%

8. Do you think most DBS subscribers are rural residents who haven't been wired for cable?
Yes
No
Don't know
75%
25%
0%

No

58%

Don't know

0%

Your comments:
"If Ilived in an area where Icould receive off-airs, I
would probably opt for Primestar over cable for the
digital quality. I've never been happy with scrambled
analog quality."
—Ron Peterson, Post-Newsweek Cable, Bisbee, Ariz.
"I know of some systems that are being heavily affected by DBS. This is forcing them to take ahard look at
themselves. In the long run, the industry will improve
by having competition."
—Mason Mullins, Adelphia Cable, Staunton, Va.

Not at all

41%

"We've lost only 25 customers to DBS."
—Dennis Younker, Cox Communications,
San Diego, Calif.
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This You when it comes to Design?
Is your software FAILING to do its part
in saving your hair and reputation?
Production Too Slow?
Our Software will IMPROVE your production!

Signal
SigCAD
Miracle
O.D.S. for Windows

Signal Communications, Inc.

1
(800) 875.2505

Po Box 3001
Englewood, Colorado 80155
303-680-7666

(FAX) 303-680-7668

Laying •Cable TV •Phone
•Lawn Watering Systems?!
Are You
OUR LINE-WARD
•L-2 MODEL IS
Missing Out?
BUILT TO TAKE IT
• Just 25" Wide
Are You Using an
Easy Going Between
Shrubs & Fences
Obsolete,
• Compact Size -With
Strength That Won't
Awkward,
Quit
800 Lb. Total Weight
Over-Kill,
With 16 Hp Kohler
Engine
Non-Maneuverable,
• Up To 16" Depth
• Superior Traction
Moves On Tracks,
Lawn-Kill Method?
Reduces Lawn Damage
• All-Mechanical Drive
Look at this
For Top Performance
No Recurring Oil Leeks
800 Lb. Wonder!

V

L-2
Underground Line-Layer
Iam interested:
Name
Title
Company
Address
City, State, Zip
Phone
157 Seneca Creek Road Buffalo, NY 14224

Boring

Phone (716) 675-7373

Attachment
Available

UNDERGROUND HOUSE DROPS

Convergence 195" Interactive Television Conference 8t Expo
Featuring the Second DAVID Developers Conference
September 25-28 •San Jose Convention Center
In its third year, the ConvergenceTm Interactive Television
Conference & Expo is the premier event for the interactive
television industry. Be part of this highly focused conference with a
program designed to give you information you can really use to
polition your company for the interactive future.

Conference sessions indude:
•Interactive Television: Who, What, When, Where, How
•Research—Hard Facts and Heresy •Interactive Technology—
From Studio to Set Top •International Lessons: Translating ITV
into Profits •Winners: Wagering, Sports and Games
•Buying Underwear in Your Underwear Part 11
•Children's Programming —The Sleeping Giant
•Content—Launch What?
•Deployment—Ventures, Venues and Viewers •

For More Information...
(all 1-800-488-1396 to have information faxed to you immediately.
Or return this cord to:
CommPerspectives •600 S. Cherry St., Suite 400 •Denver, CO 80222
Fax to: 303/329-3453 •Questions? Call 303/393-7449
Send information on Convergence '95n"
Interactive Television Conference &Expo.
Name

CI Send exhibitor information.

Title

Company
Address
City
Phone

State
Fax

Zip

Name

PLACE
STAMP
HERE

Company
Address
City, State, Zip
Phone
Fax

Signal Communications, Inc.
P.O. Box 3001
Englewood, CO 80155

MOST MANEUVERABLE
LINE LAYING MACHINES

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL
FIRST CLASS

POSTAGE

YOU CAN
LITERALLY TURN
ON A DIME

PERMIT NO. 162

DENVER, CO

WILL BE PAID BY ADDRESSEE

CHILTON COMMUNICATIONS GROUP
600 South Cherry Street, Suite 400
Denver, CO 80222
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3Llano Estacado SCTE
Meeting Group, Technical
Seminar & Testing Session.
Topic: "Video and audio signals,"
with Jack Webb and Jim Fruit of
Sencore. Location: Cox Cable
office, Lubbock, Texas. Call
Dave Fielder (806) 793-3930.

5Fundamentals of ATM, pre-

sented by the International
Engineering Consortium.
Location: Chicago, Ill. Call (312)
938-3500; or fax to (312) 9388787.

5-7 Fiber Optics 1-2-3:

Installation—Maintenance-Design, produced by The Training
Division of The Light Brigade
Inc. Location: Doubletree,
Albuquerque, N.M. Call Valerie
Johnsen (206) 251-1240.

8SCTE Satellite Tele-Seminar

Trade Shows
14-17 SCTE Cable-Tec Expo
'95, produced by the Society of
Telecommunications
Engineers. Location: Las
Vegas Convention Center, Las
Vegas, Nev. Call Anna Riker of
the Serb at (610) 363-6888.
18-22 NFOEC '95. Location:
Boston, Mass. Call Joseph
Scianameo of Nynex at (914)
644-5223.
26-30 EFOC/Networks '95. A
trans-European conference
that addresses practical
aspects of broadband and multimedia technology and applications. Location: Brighton,
England. Call Information
Gatekeepers Inc. (617) 2323111; fax (617) 734-8562.

5-7

Digital World '95, produced by Softbank Exposition
and Conference Co. Location:
Los Angeles Convention Center
and Los Angeles Biltmore Hotel.
Call (800) 488-2883; or fax to
(415) 525-1099.

5-8 Fiber Optics System

Training (FOST), produced by
Antec Fiberworks. A four-day
overview. Location: Denver,
Colo. Call (800) 342-3763.

5-8

Fiber Optic Installation &
Splicing, Maintenance &
Restoration for CATV
Applications, produced by Siecor
Corp. Location: Hickory, N.C.
Call (800) 743-2671.

Electronics (ICCE). Location:
The Westin Hotel O'Hare,
Rosemont, Ill. Call Diane D.
Williams, conference coordinator
(716) 392-3862.

7-9 Fiber Optics 1-2-3:

Installation—Maintenance—
Design, produced by The
Training Division of The Light
Brigade Inc. Location: Radisson
South, Denver, Colo. Call Valerie
Johnsen (206) 251-1240.

Program. Topic: Convergence
(Part II), and advances in system
architectures (Part I) from Expo
'94 in St. Louis, Mo. To be transmitted on Galaxy I
R,
Transponder 14, 2:30-3:30 p.m.
EDT. Call SCTE National
Headquarters (610) 363-6888.

8

Music City SCTE Chapter,
Testing Session. BCT/E certification exams to be administered.
Location: Nashville, Tenn. Call
Kenny Long (615) 244-7462, ext.
392.

8Lincoln Land SCTE Chapter,

Technical Seminar. Topic:
"Construction practices & technology for coax and fiber."
Location: Best Western Suites—
Eastland, Bloomington, Ill. Call
Richard Rohm (309) 467-5107.

111 6

Building the Corporate
Internet: Engineering
Strategies and Tactics for
Public, Private & Hybrid
Networks, sponsored by the
International Communications
Association. Location: University
of Colorado campus, Boulder,
Colo. Call (800) 422-4636 for
more information, or fax credit
card registration to (214) 2332813.

13-15 Cable Television
Technology. Produced by C-COR
Electronics Inc. Location:
Indianapolis, Ind. area. Call the
Technical Services Department
(814) 231-4422; (800) 233-2267.

BROADBAND

1315 Fiber Optics 1-2-3:
Installation—Maintenance—
Design, produced by The
Training Division of The Light
Brigade Inc. Location: Green
River Training Center, Kent,
Wash. Call (206) 251-1240.

141 6

Installing Fiber Optic
Systems, produced by EESCO
Communication Systems.
Location: LAN Training Center,
Oak Brook, Ill. Call (800) 3663638.

26-29 Fiber Optics System

Training (FOST), produced by
Antec Fiberworks. A four-day
overview. Location: Denver,
Colo. Call (800) 342-3763.

27-29 Broadband

Applications Engineering
Training, produced by General
Instrument. This three-day training course includes technical
instruction on distribution networks, architecture, fiber optic
transport systems, headends,
addressable systems, digital compression techniques and emerging
technologies. Location: Atlanta,
Ga. Call Lisa Nagel, GI at (215)
830-5678.

28-29

Hybrid Fiber/Coax Test
and Measurement, produced by
the Scientific-Atlanta Institute.
Location: Atlanta, Ga. Call (800)
722-2009 (press 3) for registration between 8:30-5:30 Eastern
time, Monday-Friday, or register
by fax (404) 903-6331.

SEMINAR
BROADBAND
COMMUNICATIONS TECHNOLOGY

6Fundamentals of the Hybrid

Fiber/Coax Network, produced
by the Scientific-Atlanta Institute.
Location: Philadelphia. Call (800)
722-2009 (press 3) for registration between 8:30-5:30 Eastern
time, Monday-Friday, or register
by fax (404) 903-6331.

JULY 18-20 /CHICAGO. ILLINOIS

1C-COR offers a3-day introductory level course on broadband
communications as applied to hybrid fiber/coaxial cable television
systems. This course is intended to acquaint those
with adata communications or telephony background to
frequency division multiplexed broadband networks.

7-9 1995 International

For more information call 800-233-2267 ext. 4422.
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Conference on Consumer
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60 Decibel Road State
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Alpha Technologies to power Ameritech net
BELLINGHAM, Wash.—Alpha
Technologies has been selected as the power
vendor for Ameritech's $4 billion broadband
network building project. As part of that contract, Alpha will provide power supplies and
related services for Ameritech's new two-way
video network.
Using an HFC architecture as the platform,
Ameritech will deploy a750 MHz video overlay system that will deliver interactive programming, home shopping and games. Alpha's
XM Series CableUPS uninterruptible power
supplies will be used to power the video system. Additional products to be provided by
Alpha include enclosures that will integrate
special status monitoring and surge protection
equipment. Aerial plant products will be
acquired directly from Alpha, while groundmounted units will be shipped and installed in
node cabinets supplied by ADC
Telecommunications.
Ameritech has already begun construction
on the network, and expects it to be operational in some midwestern communities by the
end of 1995. The company plans to provide
the expanded video services to six million
homes by the year 2001.
Trilogy receives ISO-9001 certification
AMFORD, Conn.—Trilogy
Communications Inc. has met the requirements
for ISO-9001 certification. According to
Trilogy President and CEO S. Shinn Lee, ISO9001 certification is akey to future growth in
international and domestic markets, and is also
fundamental to making sure that all manufacturing operations conform to high quality standards. The company's manufacturing facilities
are located in Pearl and Flowood, Miss.
AT&T Engineering Services achieves ISO-9002
MORRISTOWN, N.J.—AT&T Network
Systems Engineering Services is one of the
first full-service telecommunications engineering organizations to achieve registration to the
ISO-9002 quality standard.
This registration distinguishes NS
Engineering Services as astand-alone, full-service provider of engineering services. It
assures customers that the Network Systems'
global engineering processes meet the highest
standards for operations, and eliminates the
need for them to conduct their own audits of
the group's engineering services.
The registration achieved was national in
scope, but benefits customers globally who
receive these services. Registered sites for NS
Engineering Services are in Atlanta,
Cockeysville, Md.; Ballwin, Mo.; Rolling
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Meadows, Ill.; and associated satellite locations such as Santa Clara, Calif.; Houston and
Denver.
The International Organization for
Standardization is anon-governmental organization with 89 member countries, which provides international guidelines for quality management and assurance systems. The ISO-9000
standards have become aglobal benchmark for
industrial companies, having been adopted by
more than 70 countries representing 90 percent
of the world's industrial capacity. Independent
auditors register qualified companies to the
standards and conduct semi-annual audits to
make sure that companies are maintaining
their quality systems.
Cl acquires stake in Next Level
CHICAGO—General Instrument Corp. has
acquired an equity interest in Next Level
Communications, acompany engaged in the
development of broadband access systems providing switched-digital solutions for the integrated delivery of video, voice and data over
fiber-to-the-curb networks. The two companies
have also entered into atechnical cooperation
agreement to jointly develop network components, including set-tops, supporting arange of
switched-digital services.
Next Level's switched-digital network is an
ATM-based architecture that extends fiber
optics from the switching office to points close
to home, allowing for the delivery of advanced
services such as interactive video and telecommuting that require large amounts of two-way
information capacity.
General Instrument has also announced that
Continental Cablevision is upgrading its
Michigan franchise areas with GI's CFT-2000
series addressable convertors.
The Michigan systems will purchase
approximately $25 million in basic CFT-2000
convertors, with on-screen programming, and
enhanced CFT-2200 convertors with the capability of being modularly upgraded to handle
interactive programming and digital audio
technology. The convertors will be used in the
Lansing, Jackson and metro Detroit systems.
Sammons Communications will also purchase new equipment from GI—distribution
electronics to be used in its 650-mile rebuild
of its Glendale, Calif. system. According to the
terms of the agreement, Sammons will purchase and deploy 750 MHz distribution products, including newly developed broadband
telecommunications amplifiers and line extenders. Also, as part of the two-way capable system, Sammons will purchase and deploy
Starblazer lasers, status monitoring and assorted taps and passives supplied by GI.

The rebuild will employ afiber-to-the-feeder architecture down to 2,000-home nodes,
according to Robert Saunders, assistant vice
president of engineering for Sammons. The
system will be fully two-way, as Sammons
anticipates offering integrated telephony,
video-on-demand and near video-on-demand
programming, as well as utilizing digital compression.
GTE selects Antec taps and passives
ANAHEIM, Calif.—Antec has been selected
by GTE as asupplier of broadband tap and
passive products designed for use in video
dial-tone networks. The recently-executed
three-year contract is the result of GTE's decision to standardize the product line after completing its technical evaluation.
GTE chose the line of Regal splitters, surgeprotected directional couplers, power inserters
and 1GHz taps.
GTE NMO introduces Unix NMM gateway
BOTHELL, WASH.—GTE Network
Management Organization (NMO) has introduced aUnix implementation of its Network
Message Manager (NMM) network mediation
gateway software product. NMM is now available for Sun Solaris and Silicon Graphics
(SGI) IRIX-based systems, as well as Tandem
Computer's Himalaya series of non-stop computers.
The new Unix version brings the ease of
use of the Motif graphical user interface (GUI)
to NMM. The GUI makes it easier to configure and operate NMM. The new version also
includes several other enhancements, including
support for TCP/IP and Ethernet connections,
an expanded application programming interface (API) and anew on-line help system.
NMM centralizes and manages the interaction between individual network elements
(NEs) such as telephone switches and transmission equipment to "back-end" business and
operational (BSS/OSS) applications.
The software product is designed to enable
service providers to lower their application
development and maintenance costs, according
to GTE, by greatly reducing the time and
effort needed to support new NEs or modify
existing NE interfaces. It can also reduce backend application development time, enabling a
service provider to more rapidly introduce a
new revenue-generating service.

Tektronix merges divisions

WILSONVILLE, Ore.—Tektronix Inc. has
merged its Video Systems Division and its
Network Displays Division to more rapidly
develop synergies between the company's
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strengths in video and networking. The new
business unit, called the Video and Networking
Division, is led by division President Lucie
Fjeldstad, the former IBM multimedia and
industry leader who joined Tektronix in
January as president of its Video Systems
Division.
The merged operation had combined fiscal
1994 sales of $241.8 million, and has approximately 1,100 employees worldwide.
Fjeldstad said the Grass Valley Group, the
division's video disk recorder unit, and its network displays unit will all operate as discrete
operations within the new division in order to
ensure continued focus on current products
and customers. At the same time, new central
groups will be dedicated to both developing
applications environments with partners, and
speeding to market advanced technologies
such as broadcast-quality video compression
and high-speed networking.

Vision Cable completes fiber-dense NYC system
CHARLOTT'E, N.C.—Vision Cable
Communications has announced that its cable
system in Bergen County, NJ. has completed
its one-year, 360-mile network rebuild. Called
Vision Cable Tri-Star, the network rebuild was
designed by Vision Cable's engineering staff
and is amodification of Antec's Star Star Bus500.
The Bergen County system provides
approximately 360 miles of active cable plant,
which passes more than 80,000 homes. The
rebuild included the installation of 152 sheath
miles (11,573 glass miles) of Antec-provided
AT&T AccuRibbon and central tube fiber optic
cable, along with 58 of Antec's 750 MHz
Laser Link II Plus transmitters.
The Tri-Star network routes fiber from the
headend to regional hubs sized to 8,000
homes. From there, fiber sub-trunks feed local
hubs sized to 2,000 homes down to neighborhood fiber nodes of 500 homes. Eighteen preprovisioned fibers to each neighborhood node
will allow Vision Cable to migrate to apassive
broadband design of 75-home nodes, and eliminate the remaining active device that impedes
delivery of broadband telephony.

CTV launches service facility
DINGMANS FERRY, Pa.—CTV Inc. has
announced the opening of its new service
facility, catering to the needs of companies
owning RF sweep equipment and signal level
meters.
Due to the rising cost of test equipment,
more companies are trying to maintain their
existing gear. In an effort to meet the needs of
those companies, CTV specializes in the cali-

bration, repair and preventive maintenance of
RF test equipment, along with upgrades on
select products.

Microware opens Technology Center
DES MOINES, Iowa—Microware Systems
Corp. has opened aTechnology Center in the
San Francisco Bay Area, and has named Carl
Suarez to manage the center, as director of
business development for the Western United
States.
The Technology Center provides local support for regional telephone companies, applications developers, hardware and software
manufacturers and others in the interactive
television market. Its focus will be supporting
companies which use Microware's interactive
television products, including DAVID (Digital
Audio/Video Interactive Decoder), designed
for interactive set-top systems. The company
previously announced an East Coast
Technology Center outside of Philadelphia.

3M buys grating technology
AUSTIN, Texas-3M has acquired Bragg
grating technology from United Technologies
in acash transaction. Financial details of the
transaction were not disclosed.
Bragg grating technology has applications
in telecommunications, private networks and
other communications arenas. Fiber Bragg
grating elements are used in the telecommunications industry as reflectors for semiconductor and fiber lasers, low insertion loss filters
and distributed taps. Gratings have also been
demonstrated to be effective in dispersion
compensation of the embedded base of
telecommunications grade singlemode fiber.

SNET will use Homeworx for VDT
MINNEAPOLIS, Minn.—ADC
Telecommunications Inc. has announced that
SNET will use the company's Homeworx
access platform in the second phase of its current video dial-tone deployment in
Connecticut. The second phase of the telco's
network deployment includes atotal of 220
Homeworx system optical nodes and approximately 100 transmitters. In addition, the contract includes fiber cross-connect equipment
from ADC for managing the fiber optic cable
in SNET's central serving offices.
With the expansion of the network, which is
scheduled to begin operating in 1995, SNET
will deliver on-demand programming to
150,000 customers in Hartford and Fairfield
counties. The Homeworx access platform
transports both digital and analog broadband
signals, as well as narrowband telephony and
data services, over an HFC architecture.

Primestar customer count hits 100,000
STAMFORD, Conn.—Time Warner Cable's
Primestar direct broadcast satellite venture
reached the 100,000-customer mark in March,
according to Daniel O'Brien, president of
Time Warner Satellite Services. The watermark was hit only eight months after the service's digital launch in August of 1994.
Prior to the launch of Primestar's digital
service, Time Warner served 10,000 DBS customers. O'Brien noted that the service is signing up roughly 4,000 customers per week, and
by the end of the year, expects to serve more
than 200,000 customers.
Time Warner Satellite Services is asubsidiary of Time Warner Entertainment Co. L.P.,
which owns about 21 percent of Primestar
Partners L.P.

Cablevision to use Fleetcon
AUSTIN, Texas—Arrowsmith Technologies
Inc. has entered into an agreement with
Cablevision Systems Corp. to integrate
Fleetcon into its field service operations.
Under the agreement, Cablevision will initially
deploy the technology in its northern New
Jersey systems.
Fleetcon is an object-oriented, client-server
based system which enables cable operators to
improve customer service while reducing operating costs. The technology will assist
Cablevision in automating its dispatch operations, managing its fleet activities and enhancing its front-end service capabilities.

Radian, Arrowsmith ink deal
AUSTIN, Texas—Radian Electronics
Division has been awarded a$2 million manufacturing contract from Arrowsmith
Technologies Inc. According to the terms of
the contract, Radian will become the primary
manufacturer of Arrowsmith's Vehicle
Identification Terminal (VIT) for its Fleetcon
system.
Radian will manufacture the printed circuit
board and VIT controller unit, and will also
provide additional resources for manufacturing
operations support to Arrowsmith.
The VIT controller is mounted inside the
fleet service vehicles and integrates technologies such as satellite positioning, handheld
computers and mobile data communications.
The unit is expandable, enabling the future use
of amobile printer, dead reckoning navigation
and radio frequency leak detection systems.
Radian Electronics is adivision of Radian
Corp., which provides environmental, energy,
mechanical, materials and information technologies and services to industry and government worldwide. CED
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People on the move
Bell Atlantic and Pacific Telesis Group have
appointed Howard Stringer as chairman and
CEO of anew company to lead their recentlyformed media and technology businesses,
which will deliver home entertainment and
information services. Stringer is the former
president of the CBS Broadcast Group. The
new business will offer nationally branded
home entertainment, information and interactive services over the telephone companies'
new video dial-tone (VDT) networks.
Ted Boyle has been appointed to the position of president of Expressvu Inc. He joins
the company with 25 years of business management experience. Prior to his appointment,
he was vice president of corporate development at Tee-Comm Electronics Inc.
SNET has named Cory Mitchell as president of its MultiMedia Services Unit.
Mitchell's role at SNET will be to help chart
the course of the company's multi-media ventures as it rolls out its new VDT trial to
150,000 homes, and ultimately, to 1.5 million
Connecticut customers. Mitchell is the founder
and president of Poseidon Entertainment, Los
Angeles. amultimedia consulting practice.
Antec Corp. has
named Wes Schick as
managing director-Asia
Pacific. In his new
position, Schick is
responsible for estab4
\1011
W' I
lishing and overseeing
operations for the comN
IP"'
pany's new office in
1111 !
Singapore. For the past
Wes Schick
three years, he has
served as regional vice president-sales for
Antec's Central Region.
Antec has promoted
Mike Sparkman to
senior vice presidentAsia-Pacific. Based in
Denver, he will be
responsible for sales in
the Asia-Pacific region.
Finally, Steve
Moore has been
appointed as vice presiMike Sparkman
dent-sales for the company's expanded eastern region. He will be
based in corporate headquarters in Rolling
Meadows, Ill. and will be responsible for the
company's regional sales offices in Atlanta,
Dallas, Rockaway, N.J. and Schaumburg, Ill.
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Lasertron has appointed D. Westervelt
Davis to the newly-created position of vice
president, chief operating officer. As COO,
Davis assumes the day-to-day management
responsibility of all the major functions of the
company. He had previously served as president and CEO of Autographix and as president
of General Scanning.
Tele-Communications Inc. has named
Stephen Dukes to the newly-created position
of vice president of technology for TCI's
Technology Ventures Group. Dukes will be
responsible for leading the development of
TCI's broadband network architecture and
guiding the company's technology development for interactive television, broadband
online services, multimedia services, advanced
set-tops and client/server based systems.
Dukes joins TCI from The 3D0 Company,
where he was director of Advanced Network
Technologies.
Augat Inc. has appointed Sam Smookler as
vice president and general manager of Augat's
Interconnection Products Division. Smookler
returned to Augat in November 1994 as vice
president of sales and marketing of the
Interconnection Products Division. From 1992
to 1994, he was general manager for the passive and millimeter wave products area of
M/A-COM Inc.
Donald Karell has been appointed vice
president and general manager of Cox Cable
Middle Georgia. Prior to joining Cox, Karell
served as corporate director of construction for
Times Mirror Cable Television in Phoenix.
Anne Schowe has been named vice president and general manager of the interactive
services business at Sun Microsystems
Computer Co. (SMCC). She was formerly the
managing director of the visual solutions business unit of AT&T's Microelectronics Group.
ADC Telecommunications Inc. has named
Anthony Masella Jr. as vice president of
engineering and product management for its
Network Services Division. Before joining
ADC, Masella was vice president of engineering for Transwitch, aVLSI components manufacturer. His responsibilities in his new position include leading the product creation function within the Network Services Division.
Alcatel Network Systems has appointed
Krish Prabhu as vice president, business
development and chief technical officer. The
company also announced the creation of a
product and marketing group devoted to posi-

tioning Alcatel's ATM products in telephone
and video networks in North America. Prabhu
has responsibility for the company's research
and development organization and business
product development lines, as well as strategic
planning, marketing and product line management for ATM.
California Amplifier Inc. has named four
vice presidents. In the sales and marketing
department, Dennis Schwab has been named
vice president of sales-cable & satellite products; Chuck Uhl has been appointed vice president of sales-wireless cable products; and
John Ramsey has been named as vice president of advanced marketing and technology
(AMAT). In operations, the company has
named Michael Malloy as vice president of
manufacturing. Schwab and Uhl will focus
their efforts on sales of each of the respective
product lines, and Ramsey will focus on applications for existing and new technologies in
evaluating new product opportunities. Malloy
will coordinate all aspects of the company's
manufacturing and materials control process.
AT&T Fitel has promoted John Rogers to
vice president, product management and marketing. In this position, Rogers will have
responsibility for sales, marketing, product
management and technical services. Rogers
joined the company in 1989 as marketing manager, and in 1990, he became director of marketing.
Harmonic Lightwaves Inc. has added Hugo
Vifian as vice president of research and development and has
realigned its R&D
organization. In his
new position, Vifian is
responsible for the
company's new product and technology
development. He joins
the company with 25
years
of experience at
Hugo Vifian
Hewlett Packard,
where he most recently served as R&D manager and as chairman of HP's strategic council.
A second addition to
Harmonic's R&D team
is Pete Cornish, who
will serve as director of
systems engineering.
His responsibilities will
include overseeing the
development of systems, special customer
requests
and general
Pete Cornish
product enhancements.
Cornish joins the company from Raynet Corp.,
where he served as manager of systems sup-
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port for broadband transport products.
As aresult of the realignment, the R&D
organization is now grouped by product type.
Transmission systems are grouped under
Director Dr. Chien-Yu Kuo; receiver and distribution systems are under Director Yishai
Kagan; and overall video and data transport
systems are under Director Pete Cornish.
Industry veteran Clifford Marshall Paul, a
former secretary and director of the New
Jersey Cable Television Association, has died.
Paul's career in cable television included 15
years with Service Electric of New Jersey,
where he was general manager. He also served
as the chairman of cable programming for the
Cable Television Network of New Jersey, and
as president of ¡MA Management Association.
Contributions may be made to the American
Heart Association,
John Hildebrand has joined Time Warner
Cable's Full Service Network as senior director-application development technology. In this
newly-created position, Hildebrand will serve
as the primary interface with software companies creating interactive applications for the
network. He was previously COO at USA
Video Corp.
Yvette Gordon, director of system software
for Time Warner Cable's Full Service
Network, has been named Signal Processing
Engineer of the Year by the Orlando Section of
The Institute of Electrical and Electronics
Engineers (IEEE). Gordon is currently responsible for the management and support of FSN
operations systems, as well as the integration
of all of the software driving the Full Service
Network.
Time Warner Satellite Services has promoted its five regional managers to the title of
regional director. The regional managers have
been in charge of launch and relaunch activities of the division's PrimeStar business in
their respective areas. The newly-named
regional directors are: Andrew Bast, northeast
region; Steven Everett, midwest region; Sal
Grenillo, northwest region; Andrew Logan,
southeast region; and Randall Watson, southwest region. Each regional director is responsible for an area served by six to eight individual cable divisions, covering five to eight
states.
Scientific-Atlanta
has named Yvonne
Jordan as director of
marketing communications for the company's
Broadband
Communications activities. Jordan is responsible for all product marYvonne Jordan

keting communications, including advertising,
trade shows, product literature, public relations, promotions and special events. She previously served as manager of marketing communications for Philips Business Networks.
Fiber Options Inc.
has announced that
Victor Milani has
joined the company as
director of technical
services. Milani has
more than 21 years of
experience in troubleshooting telecommunications and CCTV
Victor Milani
systems.
Tektronix Inc. has appointed Kevin
Dauphinee as product marketing director for
its Digital Video Storage Systems business
unit. He is charged with new product development and strategic planning for the Profile
Professional Disk Recorder line. Dauphinee
was most recently senior vice president for
operations at Sony Dynamic Digital Sound.
Micracor has announced the appointment of
Jeff Purchon as director of sales and marketing. His new responsibilities include launching
the company's new range of Power-Link highpower 1319 nm communications sources and
links targeting high-volume CATV, RF and
cellular markets. Purchon has 10 years of
industry experience in selling fiber optic components to world markets.
Lasertron has appointed M. Scott
Burroughs to the position of assistant director
of device engineering. In this role, Burroughs
assumes the responsibility for the development
and manufacture of all of Lasertron's laser
diodes. He joins Lasertron from AT&T
Microelectronics.
Lindsay Allen has been named senior product manager for wireless systems for the GI
Communications Division of General
Instrument Corp. In this position, Allen is
responsible for product management for GI's
wireless cable systems worldwide, including
product development and system integration.
Allen joins GI from F.W. Bell Inc., where he
served as aproduct group manager.
Nancy Garner has joined Trilogy
Communications Inc. as manager of customer
service, responsible for domestic and international markets. Garner was previously with
Comcast Cablevision Inc., where she served as
customer service manager, and most recently,
as GM of the Dothan, Ala. system.
Microware Systems Corp. has hired A.
Miles McNamee as business development
manager for the eastern U.S. McNamee will
establish aMicroware office in the Philadelphia

THE PREMIER M AGAZINE OF B ROADBAND C OMMUNICATIONS

area to provide alocal presence for RBOCs,
MS0s, hardware manufacturers and other firms
involved in interactive television, working with
Microware's DAVID system.
ATx Telecom Systems Inc. has appointed
Zee Shams as national strategic executive,
domestic sales. His most recent position was
as vice president of sales and customer services for ALS American Lightwave Systems
Inc., Video Transmission Division.
Dynatech Video Group has named Mark
Kazmierczak as regional sales manager for
Latin America and the Caribbean.
Kazmierczak will be
responsible for the
sales of the Alpha
Image, EMC, Utah
Scientific, DP/MAX,
Delta and DigitStore
product lines. Before
joining Dynatech, he
was district sales manager, Latin America for
Mark Kazmierczak
Ampex Corp., responsible for the sale, marketing and service of
Ampex products in Puerto Rico and other
Latin American countries.
California Amplifier Inc. has named Nick
Pena to the position of account manager. In
this position, Pena is now responsible for sales
of the company's wireless cable products to
domestic customers. He reports to Chuck Uhl,
vice president of sales, wireless cable products. Prior to joining the company, Pena held
the position of national key accounts manager
with Logicode Technology Inc.
Isowave, adivision of Deltronic Crystal Ind.
Inc., has promoted Christopher Pinyan to
product manager. In his new position, Pinyan
supervises the production team of Isowave's
main product line of optical isolators and is the
liaison between manufacturing and engineering and marketing.
Fibertron Corp. has appointed Jeffrey
Bazemore to the position of district manager
for its Southeast region. Bazemore will manage the Norcross, Ga. branch, amajor stocking
and sales facility for the company. Bazemore,
aformer process engineering manager with
Siecor Corp., Telecommunications Cable
Plant, was responsible for the fiber coloring
and buffering processes in the production of
the company's loose tube optical cables.
Aria Technologies Inc. has appointed
Carolyn Borrelli as manager of cable assembly sales for the eastern region. Prior to joining Aria, Borrelli was asales manager at
FOCS Inc., responsible for the inside sales
department, Fiber Optic Cable Assembly
Division. CIED
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User interface

FOLSOM, Calif.—Objective Systems
Integrators (OSI), adeveloper of network
management and operational support systems,
has released OS! VisualAccess, auser interface which provides NetExpert (OSI's management framework) users with the ability to
display real-time information gathered by their
systems in achoice of agraphic or Windowsbased text format.
The interface was developed by OS! using
SL-OMS, adevelopment tool for creating
interactive visual control and animation displays for real-time applications. VisualAccess
allows users to define the visual characteristics
of an object class in amanner similar to the
way they would define aclass' attributes and
behaviors in the MIB.
Event and performance data reported to
NetExpert can be presented dynamically in
graphs, dials, bar charts, pie charts or in other
useful forms within the user interface.
Circle Reader Service number 80

Fiber optic power meter

BEAVERTON, Ore.—Photon Kinetics has
introduced the 7700C High Power Fiber Optic
Power Meter designed specifically for CATV
applications and others where it is necessary
to measure the output of high power sources.
The 7700C is arugged, field portable optical power instrument designed to measure
either the absolute or relative power of light
from afiber optic cable. The meter features
two-button operation, large LCD display, and
auniversal connector interface which allows
the user to test either terminated or unterminated fiber optic cables.
The measurement range of the 7700C is
+20dBm to -35dBm. The unit can operate
either with alkaline batteries or with an AC
adapter.
Circle Reader Service number 81

Passive splutters

CARLSBAD, Calif.—Ipitek has announced passive optical lx3 splitters with asymmetric split
ratios for CATV applications. To reduce the
need for additional splitters and/or attenuators
to balance the signal level, the company has
developed aline of singlefuse splitters with
30/35/35 percent, 20/40/40 percent, 40/30/30
percent and 50/25/25 percent, in addition to
earlier symmetrical 33/33/33 percent splitters.
These splitters feature the same broad bandpass (+/-40 nm) characteristics and reliability
as Ipitek's standard CATV lx2 couplers.
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Signal level meters
The company's asymmetric splitters can be
delivered in non-connectorized stainless steel
tube packages for fusion splicing, or in bulkhead connectorized plug-and-play modular
housings. Color-coded bands on the tube help
identification of the split ratio, wavelength and
bandpass, while the red-colored fiber lead signifies the throughput leg.
At the NCTA show in Dallas last month,
Ipitek featured the Imtran line of uncompressed digital fiber delivery systems.
Eight or 10-bit video quality is available
with 10-bit options, offering RS-250C shorthaul video and audio performance extension
to 50 km. Four, five, eight or 10 discrete composite analog video feeds may occupy asingle
fiber per wavelength. Each video channel has

one simplex RS-232 data path, is transparent
to BTSC stereo subcarrier at 4.5 MHz and
may optionally have up to four CD quality
balanced audio lines. A standard Imtran frame
occupies only 3RU of vertical rack space and
is useful where space is limited, such as in
crowded headends, curbside cabinets or vaults.
The system is modular and offers avariety of
personality modules including quad T-1/E-1,
dual high-speed RS-449 and octal RS-232 signal options.
An option allows asingle frame to act as
both atransmitter and areceiver, so afully bidirectional baseband fiber link can be established within the same physical footprint of
the standard Imtran. A true digital video ring
topology is supported and may be controlled
and monitored from asingle location using
Ipitek's Node Control Processor option
(NCP).
Circle Reader Service number 82

Fiber provisioning

1pitek C0410

HICKORY, N.C.—Siecor Corp. has introduced
anew Access Provisioning Facility (APF), a
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microStealth product line

Indianapolis, Ind.—Wavetek Corp. has
introduced the microStealth product line,
which features two new signal level meters
designed for service technicians and
installers. Both models have adurable,
waterproof, high resolution dot matrix
LCD that provides ease of measurement,
with ascan display that shows multiple
carrier levels at once and acomprehensive
single channel display.
Other key features of the meters include
multi-channel measurement displays, a
Go/No-Go Quick Check function designed
to ensure FCC compliance and reduce subscriber call-backs. Available with a5to
890 MHz frequency range, the
microStealth is frequency agile and measures channel signal levels with adisplay
similar to that of Wavetek's Stealth SAM
and 3SR Sweep Receiver.
In addition to full frequency agility and
FCC Quick Check features, the MS1200
can be cloned to copy user setup from unit
to unit, or it can download channel plans
configured in StealthWare, Wavetek's
fiber flexibility point for the access network,
permitting cost-effective fiber deployment.
The high-count fiber organization system
provides for up to six branch cables to be
spliced to amain feeder or through cable and
supports administration on an individual fiber
basis for economic cable fill. Accepting loose
tube and ribbon cables, the APF facilitates reentry, addition of cables and rearrangement of
fibers as outside plant networks grow and
evolve with expanding broadband services.
The inner organizer system manages and
protects fibers in up to nine provisioning modules which are organized in ashelf system;
through and branch fibers are segregated, and
unused drop fibers are stored separately. All
fibers are clearly identified and securely routed
to permit easy rearrangement without disturbing working fibers.
Built-in tube strainrelief and bend radius
guides are integral to
module design. It is
available with holder
for individual fusion.
Access Provisioning
mass fusion or
Facility (APF)

Windows-based Stealth data management
package. The current measurement display
can be sent to aserial printer to provide
documentation of test results.
For both models, users can press the
Quick Check key to conduct afast status
check based on FCC or user-defined limits. If all signals are within limits, a"pass"
will be indicated. If there are signals outside the limits, a"fail" will be indicated,
along with alisting of failed channels and
their corresponding levels.
For international standards, channel
plans are built-in. The operator can easily
adapt the channel plan to an individual
system by indicating which channels are
active and which are scrambled. In addition to tuning by channel, the operator can
also enter aspecific frequency for measurement.
Accurate measurements can be made on
NTSC or PAL format video modulated signals, including horizontal sync suppression
scrambling.
Circle Reader Service number 97
mechanical splices. Provisioning modules store
up to 216 fiber splices.
Suited for above and below ground environments, the APF's outer sealing system ensures
rugged and reliable protection against severe
outside plant environments and is tested to be
waterproof to adepth of 20 feet. A butt-end
configuration simplifies handling and placing
of the unit. Mechanical cable seals permit
rapid installation of cables without the need
for drilling, special tools or encapsulants.
The APF has been tested to comply with
Bellcore fiber optic closure standard GR-771CORE.
Circle Reader Service number 83

Matrix switch

CONCORD, Ontario—Consultronics has
released an expandable matrix switch for automatic testing of 2, 4or 6wire trunk line testing.
When used in conjunction with the
Consultronics Auto-tims III, the MX-1000
allows for ascalable system for testing from
25 to thousands of leased lines. The MX-1000
can be used in one of two modes. The first

allows for end-to-end
sequential selection
and testing of trunk
lines, and the other for
election and testing
in astar configuration
directly to customer
MX1000
premises.
The MX-1000 is arack-mount device and
features aredundant power supply, RS-232C
remote control, and modular design. Amphenol
50-way connectors allow for easy installation,
and optional punch blocks are available.
Circle Reader Service number 84

Labeling machine

oetee*,
-
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Compact, portable electronic labeling system

STILLWATER, Minn.—K-Sun Corp. has introduced acompact, portable electronic labeling
system, the LabelShop 2001XL. The labeling
machine makes durable, pressure-sensitive
polyester labels on demand for wire and cable
tabbing, electrical panels, telephones, manuals
and telecommunications equipment. The
machine can print multi-lines in five different
label widths up to one inch, in more than 60
different size and color combinations, in five
different languages.
It features astandard typewriter format; 63key keyboard; two-line, 24-character display;
136 symbols; multi-line formats; two font
styles; 10 sizes and more than 150 type variations built into the permanent memory.
LabelShop 2001XL also features alabel
length preview function which lets the operator
see the actual width and length of the label in
the display before printing. Each label printed
has only 3/8 inch of margin before and after
the text to save money on tape waste.
Circle Reader Service number 85

Amplifier

LAKEVIEW TERRACE, Calif.—Pico Macom
has announced the production of its new PDA
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N EW PRODUCTS

PDA 30 1GHz
amplifier

30 1GHz amplifier.
The amplifier has
+30dB gain across the
50-1000 MHz bandwidth. In addition, the
amplifier is suited for
systems including
SMATV, CATV,

TVRO and MMDS.
A low-noise linear distribution amplifier,
the PDA 30 provides high power outputs at
low distortion. The wide bandwidth allows
the user asingle amplifier for all distribution
frequency applications: VHF, mid-band,
super band, hyper band, ultra band and UHF.
The amplifier may also be used for all TV
standards: NTSC, PAL, B/G/A/I/M/N and
SECAM.
Three versions are available: forward path
only, forward with amplified return path, or
forward with passive return path. An external
power supply allows for use with international
power systems.
Also new from Pico Macom is the PFAM550, adouble heterodyne conversion
audio/video agile modulator with superior
sideband filtering that provides adjacent
channel compatibility and FCC docket
21006 frequency accuracy, according to the
company.
The modulator provides 57+/- 3dB output
from VHF channel 2through cable channel 78,
including HRC and IRC off-set frequencies,
and is available in all PAL formats. The channelization configuration can be changed by
resetting the DIP switches which are accessible through the front panel. High quality external modulation and RF level control assure
reliable operation. The modulator is shipped
with all internal adjustments pre-set, and FCC
Docket 21006 off-sets are standard at no extra
cost.
Circle Reader Service number 86

Fiber transmission

STATE COLLEGE, Pa.—Broadband Networks
has introduced anew fiber optic transmission
product that provides the ability to deliver
video, voice and data one one singlemode,
fiber optic cable.
The TR1000 Series product, which is also
known as the Video Brick, allows baseband
video and audio inputs to be delivered up to
25 miles in distance with broadcast quality
performance.
The Video Brick also has the ability to
deliver data ranging from fax service to 10
Mbps Ethernet networking.
Circle Reader Service number 87
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And finally, the company announced its
MP1550A compact PDH/SDH analyzer that
combines atransmitter and receiver in one
cabinet, allowing acceptance and maintenance
tests of both PDH and SDH digital transmission signals to be made in the field.
Circle Reader Service number 88

CAD, AVL system

MW9070A mini-OTDR, with MW0972 module

ALBANY, Ore.—Cable industry-specific user
interfaces are now available as enhancements
of CadPak, Advanced Control Technology's
computer-aided fleet dispatching and vehicle
tracking system.
CadPak is an expandable alternative to customized fleet management systems. New electronic work order forms for the pen-based user
interfaces enable the product to respond to the
specific needs of the cable industry.
The system provides fleet users with the
location of service orders and the positions of

Mini- OTDR

ANAHEIM, Calif.—Anritsu Wiltron used
SuperComm as avenue to announce its
enhanced MW9070A mini-OTDR with an
MW0972 optical module that expands the
unit's dynamic range to 36 dB at 1.31 pm and
34 dB at 1.55 pm. The high dynamic range
allows the MW9070A to test fiber routes
longer than 100 km.
With the new module, the OTDR can be
used in fiber installation applications where
signal regeneration facilities, which are generally 40 km apart, are being replaced by EDFA
facilities that can be as far as 120 km apart.
The mini-OTDR can also be used for maintenance and monitoring of subscriber fiber lines.
The high dynamic range version is available
in two configurations: a1.3 um version and a
dual, 1.3 pm and 1.55 pm version. Anritsu also
has amultimode module that supports both
0.85 pm and 1.3 pm wavelengths for high-resolution fault location and loss measurements
of rnultimode fibers in optical links, LANs,
and process control.
Also at SuperComm, Anritsu introduced a
BERTS, featuring the MP1763A 12.5 Gbps
pulse pattern generator, and MP1764A error
detector, that provides the performance necessary for testing 10 Gbps transmission systems,
modules, and devices, as well as 11 Gbps optical submarine transmission systems.
In addition, the company introduced its
MP 1520B PDH analyzer with jitter generation
and measurement capability. The analyzer is
well-suited for testing jitter tolerance generation, transfer and interface jitter conforming to
ITU-T standards at 2, 8, 34 and 139 Mbps.

CadPak, a CAD, AVL system

fleet vehicles on areal-time geo-based color
computer display. In addition to the improved
pen-based electronic work order form displays,
the system also features data-based records
management capabilities, "point and click"
dispatching of service work orders to selected
fleet vehicles, and two-way digital messaging.
System components also include adispatch
workstation, cellular or Racotek communication gateways, electronic color-map displays of
auser's area, pen-based mobile data terminals
with radio modem and internal GPS.
Circle Reader Service number 89

Coax tester

NORTH ANDOVER, Mass.—Contact East Inc.
has introduced several new products, including
acoax cable tester which can be used to identify cables as well as detect shorts and opens.
It may also be used as ageneral-purpose continuity tester, and comes complete with standard
probes, RS-232 jumpers, aBNC/LED terminator and 9volt battery. The maximum range is
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2,000 feet and dimensions are 3.5 x2.5 x1.25
inches.
Also new from Contact East is ahandheld
tester with rugged ergonomic construction and
an easy-to-read LCD screen. The microprocessor-based tester evaluates 1-, 2-, 3- or 4-pair
cabling for shorts, opens, miswiring, reversals
and split pairs.
A special FIND function identifies the
pin/pair configurations as T568A, T568B,
USOC, 10BaseT, Token Ring, or TP-PMD.
The model can also generate atone which,
when used with the Model 200EP line-aid, can
trace cables through plaster walls to find a
break, or to identify cable runs in the wiring
closet.
Another new offering from the company is
aNetwork Specialist's tool kit which is used
for maintaining and troubleshooting data links,
LANs and WANs.
Circle Reader Service number 90

Passive optical module

SAN DIEGO, Calif.—Corning Inc. has
announced aDispersion Compensator Module
(DCM), apassive optical device designed to be
integrated into astandard telecommunications
equipment rack.
The DCM offers areliable, cost-effective
solution for chromatic dispersion of standard,
singlemode fiber at 1.5 microns (pm). The
DCM is currently being sold for 2.4 Gbps system upgrades (OC-48) and has been tested by
many transmission equipment manufacturers
for incorporation in next generation 10 Gbps
(OC-192) systems, according to the company.
Circle Reader Service number 91

Fusion splicer

BLUE BELL, Pa.—Aurora Instruments Inc. has
introduced the Fusion 2000, an automatic fiber
optic fusion splicer with Power Alignment
Technology (PAT). The Fusion 2000 automatically aligns, gaps and fuses fibers with low
average losses and accurate estimates, on singlemode or multimode fibers with any standard color buffer
coatings, typically in
35 seconds.
The PAT technology guarantees core-tocore three-axis alignment and accurate
estimates of splice
loss, according to the
company. The new
technology, developed
Fusion 2000, an
automatic fiber splicer by Aurora, combines

the low loss and accurate loss estimation of a
LID (Local Injection and Detection) splicer
with aPAS (Profile Alignment System)
splicer's ability to splice all standard colors of
coatings.
The Fusion 2000 has an average splice loss
of less than .02 dB on singlemode fiber, a
position resolution of .05 pm, and estimates
extrinsic splice loss within +0.02 dB 90 percent of the time.
Circle Reader Service number 92

Dispersion comp

SAN DIEGO, Calif.—Bosch Telecom has
developed the DCM-060, an integrated dispersion compensator module that overcomes the
effects of chromatic dispersion when using
1550 nm wavelengths with non-dispersion
shifted (1310 nm) fiber. Compensation is independent of bit rate, protocol, or transmission
equipment vendor.
When used in conjunction with optical fiber
amplifiers (OFAs), the DCM-060 extends the
reach of high speed fiber optic telecommunications links by 60 km (further with multiple
DCMs and OFAs). The module provides negative dispersion (-1020 ps/nm +/- five percent)
with less than 7dB attenuation, and reduces
crosstalk when used with multiple wavelength
systems on dispersion-shifted fiber (DSF).
The passive, all-optical fiber device has a
high reliability factor, and is especially suited
for long-haul telecommunications systems
such as extended interoffice networks, CATV,
AM Video, and Erbium-Doped Fiber Amplifier
(EDFA) systems. The module can be located at
the transmit end, intermediate site or receive
end of afiber optic link.
Circle Reader Service number 93

Optical amp

SAN DIEGO, Calif.—GC Technologies has
introduced an Erbium-Doped Benchtop
Optical Amplifier. The Model EDFA-1552-14
amplifier is ahigh-gain, double-pumped,
standalone amplifier designed for 1550 nm
singlemode laboratory applications. The unit is
designed to deliver high performance by using
two high-power 1480 nm pump lasers, in-line
optical isolators, wavelength division multiplexers and erbium-doped fiber.
User-friendly interfaces allow access
through both afront panel entry keypad or a
remotely controlled PC. In addition, all network parameters can be displayed on the unit,
giving system designers the benefit of seeing
the total effect of every design modification on
the network.

In operation, the light from the pump laser
and an incoming optical signal are coupled
onto the specially treated fiber, resulting in
high fiber gain and high saturation output
power over a20 nm optical bandwidth. Inline
isolators suppress optical feedback and reduce
system noise, aiding system performance.
GC Technologies' amplifier is intended for
use in labs where networks are being designed
for longhaul telecommunications, CATV, SCM
distribution, loop feeder and sensing applications.
Circle Reader Service number 94

Optical sources

ACTON, Mass.—Micracor has unveiled aseries
of commercially available high power optical
sources and links.
Two new product
lines in the PowerLink series have been
released: high-power
1319 nm optical
sources, and RF-RF
MicraLink
optical links.
The source products are targeted at the
OEM CATV market, and enable systems
designers to replace two to four DFB lasers
with one Power-Link module. The link products incorporate lithium niobate modulators
and are aimed at the high-speed RF
(microwave) market. Link bandwidths of up to
20 GHz are achieved by the integral lithium
niobate modulators. The core technology is a
Micra-chip solid-state, diode-pumped YAG
laser. The miniature size of the laser allows
established semi-conductor packaging techniques, resulting in compact size and high
power. The laser mirrors are directly deposited
on the YAG crystal, enhancing reliability.
Circle Reader Service number 95

Fixed attenuators

LISLE, 111.—Amphenol Fiber Optic Products
has introduced its 944 Series FC and 954
Series SC Plug Style Fixed Attenuators. The
devices feature dual wavelength performance
capability at 1310 nm and 1550 nm and are
available in attenuation values of 5dB, 10 dB,
15 dB and 20 dB, with a+/- 10 percent attenuation tolerance. Back reflection performance of
-48 dB typical and -45 dB maximum is standard. The attenuators are manufactured using
Amphenol's proprietary fused fiber technology, insuring longterm reliability and stable performance over temperature extremes from -40
degrees C to +80 degrees C.
Circle Reader Service number 96

THE PREMIER M AGAZINE OF BROADBAND COMMUNICATIONS JUNE 1995

155

C LASSIFIEDS
PRODUCTS, SERVICES SEEQUIPMENT DIRECTORY
144

s
,
Pec

Is

MIDWEST CABLE SERVICES

Serk

"
Integrated Network Services, Inc.

Covering North and South America
ENGINEERING. DRAFTING & DESIGN
e Consulting
op Base & Strand Mapping

• Xact Software
41P Novell Authorized

e As-Built Mapping

S

Premise Wiring

-NATIONWIDE BUYERS

Se Habla Espanol

1110 Design & CADD Drafting

Offices in Alpharetta, GA and Santiago, Chile, S.A.

800-852-6276

Contact: Bruce Lane 404-442-8738
2001 VVestside Drive, Bldg. 100, Surte

iœ

-

CATV SCRAP CABLE AND USED LINE GEAR
P.O. Box 96, Argos, IN 46501

Alpharetta, GA 30201

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

NATIONWIDE INSTALLATIONS
NaCom a contractor with over 24 years experience
offering outstanding customer service for:

•
•
•
•

Residential Premise Wiring
MDU's
Drop Buries
DBS

Mappin g anti Engineccrin g Solutions

NaCom

Call (800) 669-8765 Ext. 3046

"Mapping the 2Ist Century's
Information Super Highway"

Building Communication Systems Throughout America

Cable TV •Power •Gas

•Telephone •Water/Waste

Water

Services Include:

111411FZ

MICROWAVE

Flt

TER

Consulting • Data Conversion

• GIS/Facility Mapping

Data Base Design • Field Walkout • Fiber/Coaxial Design
CADDSTAR' m (ApplicationssoftwareforAutoCad I'and MicroStation ie )

COMPANY

Filters for CATV, Wireless Cable, LPTV, TVRO
•Super Selective Bandpass Filters
•Channel Deletion/Reinsertion Filters

CADDSTAlem

•Pay-TV Traps
•Channel Combiners

GIS Software

•Antennas
•Terrestrial Interface Filters

For more information contact:

Contact Terry Owens, Sales Manager
6743 Kinne St., East Syracuse, NY 13057
800-448-1666 •(315) 437-3953 •FAX (315) 463-1467 or 437-3893

e

405 N. Reo Street

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION

• Coaxial and Fiber
• Mapping and Design
• Make Ready
• Splicing and Activation
• Fusion Splicing
• Material Supply
• Aerial, Underground &
Fiber Construction

• P.O. Box 20112 • Tampa, FL

Telephone: (813) 289-4119

FCC PROOF OF PERFORMANCE TESTING
•Headend Services

1-800-338-9299

Emergency Fiber
Restoration
• System Sweep
• Proof of Performance
• Turnkey Headend
Complete Turnkey
Project Management

- COMP! FE HEADLND PHOÍA! ON SERVICE
- RF.RACK AND REWIRI
- O PTIMIZE
- PROOF

•FCC Proof Performance
- RF PROOFS
-VIDI o TRIANUAI Pk( ,(

1-800-292-0126
605-426-6140

156

IPsucH, SD

- STRAND M APPIN(.
- ASBUILT M APPING
- SYSTEM DESIGN
- M AI' M ANAGEMENT & SYSTEM UPDATES

Call Tim Reeder to reserve space in the next
available issue of CEO! 800-866-0206

CED: COMMUNICATIONS

i.

•On Site Training
•Design and Drafting

quality service performed on atimely basis

di:r

33622-0112

• Facsimile :(813) 287-3674

ENGINEERING &

DESIGN
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White Sandi

LEMCO

IIIIIIIjI

1-800-Jumpers

CUSTOM MADE CABLE ASSEMBLIES INCLUDING
Fto F, N to N BNC, RCA, F-81
Belden
RG-56
Gilbert AHS
Times
RG-59
LRC
Comm/Scope
AG -il
Off Shore
Intercomp
RG-213
Amphenol
RG-214

CALL FOR YOUR CATALOG

800-233-8713
TOOLS
1E
OF THE
TIGE

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

COMMUINICA'FIONS & ENERGY

F

Quaeity Repai at Competitive hicing

CORPORATION

COMMUNICATIONS
ÉNERC.Y CORP

FILTERS & ANTENNAS FOR CATV /SMATV /MMDS /LPTV

REPAIR

C ENTER

REPAIRS & SALES

Manufacturer speciali:ing in fast deliver). of Filters for
CATV and other video systems, MMDS & LPTV

17

In Warranty Repair

17

Jerrold Addressable Repair Specialist

Transmitter Channel Combiners and other broadcast
filters and Terrestrial Interference filters for TVRO systems.

17

DP5, DP7 & DPV7 / Panasonic 1402, 1403

o

Remote Repair (URC 450, 550)

Tel 315452-0709
Fax 315-452-0732
IS/CAN 800-882-1587

7395 Taft Park Drive
East Syracuse, NY 13057
Contact:

Steve Shafer or Vince Cripples

MMERCIAL ELECTRONICS & SUPPLY
> Your complete electronics source <
HYBRIDS 4* SEMICONDUCTORS

4.

WIRE

e CABLE

FUSES •CONNECTORS •HAND TOOLS

MULT1METERS AND OTHER

TRANSFORMERS •SURGE PROTECTORS

TEST INSTRUMENTS

UNINTERRUPTIBLE POWER SUPPLIES

800-247-5883
NSA'

A Division of CE!

AFFIL

Grs
a

GTS ENTERPRISES, INC.

• Fiber Fusion Splicing Specialists
• Optoelectronic Equipment Installation
• CW Proofs to 750MHz
• Upgrade/Rebuild Construction
• Computer Drafting and Design

•SWEEP -BALANCE -PROOF

•SPLICING & ACTIVATION

•CALAN EQUIPPED -1GH z

•SYSTEM MAINTENANCE & REPAIR

•COMPUTERIZED REPORTING

•750 MHzSWEEP EXPERIENCE

•ELECTRONIC UPGRADES -RESPLICE

800-457-4569

THE

PH (404) 591-1670

PREMIER

• Woodstock, GA
•

30188

FX (404) 591-1484

DESIGN
EXTENDER

Since 1986

An Engineering Services Company dedicated to:

Free delivery
& pickup in
certa in areas

TKR Repair Center
Tel: (908) 583-2026 •Fax: (908) 290-1677
25 Industrial Drive • Cliffwood Beach, NJ 07735

TCI

508 Industrial Drive

Professional
Technical Services, Inc.

CINCINNATI, OHIO
F‘x: 513-583-1140

For more information contact:

THE MAPPING INNOVATORS
ADivision of GLA Intornational
Strand Mapping
As Built Mapping
Rebuild Mapping
Fiber Optic Routing
MDU Surveys
Map Digitizing
System Design

Est. 1982
FTF-FTSA Design
Fiber Optic Design
Lode Data -AutoCad
Lynx, Focus, CableView
Microstation (DGN) Experts
File Conversions DWG -DGN DXF
CAD System Sales &Training

425 Woods Mill Rd. South Ste. 300 Toe &Country, Mo. 63017
Phone: 314-579-4627 or 800-875-8786 Feel: 314-579-4628
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,
e]JONESuRPLus
WE BUY AND SELL QUALITY CA TV EQUIPMENT

LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS -ALL TYPES AND MAKES
HEADEND EQUIPMENT
USA (619)757-3008 FAX(6191757-40-18

MOUNTAIN

Since

JUMPER CABLES

1966

P.0. liON 9707* HELENA NI"F 59604

Custom Made Jumper Assemblies
All Brands Fittings/Cable

•FMale
•RG 56
•PL

•RG 59
•BNC
•Other

•FFemale
•RG -11

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

WE BUY & SELL
SURPLUS NEW & USED

COAST CATV SUPPLY

From the
Headend to
the Home
WE BUY

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

CONNECTORS,TAPS,
HEADEND, LINEGEAR,

Roc KY

Industry
Service

M ISC.

TM BROKERS

5402 HIGHWAY 95 -CocoLana, ID 83813
TEL: 208-683-2797 OR 208-683-2019
Fax: 208-683-2374

WE SELL
AND WE

REPAIR

We Buy -Wanted:
=
ALL BRANDS

EMERGENCY
ALERT SYSTEMS

614-221-3131

YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list
(USA) 909-272-2360 Fax: 909-272-3032

Fax 614-222-0581

By

Idea/onics
*up to 90 channels

Quality Cable & Electronics Inc.
1950 N.W. 44TH Street Pompano Beach, Florida 33064

.14 day delivery

.compatible with all headends

Tel: 701-786-3904 Fax: 701-786-4294

LE

ASK ABOUT COMPLETE 'SYSTEMS TO
MEET THE NEW FCC MANDATE

dB-tronics

Fax: 305 •978 •8831

CALL OR FAX US TODAY WITH YOUR REQUEST!
CREDIT TERMS AVAILABLE UPON A PPROVAL

Check Us Out For

.
S)g
tan
n
t

c

SOUGHT / SOLD / SERVICED

Genuine S-A Parts In Stock

G. I.VideoCipher II - $299

Standard 24 PC

Mag. 5-330 Trunk

SA 330 Trunk

- $199

Syl/Tex 2000 Trunk

- $199
- $ 85

- $299

N

Jerrold SJ Trunk 301- $199

- $225

Factory Trained Repair

Jerrold SJ Trunk 400- $299

Jerrold JLE-400

""

Sales of New & RMF Equipment

Magnavox 5LE330

Jerrold SJ 450 Trunk- $435

./

Purchase of Wreck-Out & Excess
Equipment

./

••

•

OR

FAX

US

- $ 85

SA Slimline 450 Trnk- $435
SA 8525 w/Remote

450 & 750 MHz Equalizers

CALL

FIRST

O

- $ 25

Jerrold CIV Mod

- $550

Hamlin CRX

- $ 12

Pioneer BC-2002/2

- $1.99

Tocom 5503-A

- $ 40

Assorted Taps

- $1.50

C-Cor 450 LE NEW

- $175

MINIMUM QUANTITIES APPLY-CALL FOR COMPLETE INVENTORY LIST

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

U-

/

t

TEL: 610-279-8000

800-WT ARENA

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

SUFUVIICILS
.1rineelleCie

01.
_.4
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LINE EQ UIPMENT

Phone: 305* 978* 8845

Parts &Services

•

D ROP M ATERIAL

New/ Used
All Equipment /Competitive Prices

Cable Television Enninnwnt
Sales & Service Center

a ./

H EADENDS

lE.
i
ELECTRONICS INC.

Video Units Also Available

U

CONVERTERS

C ALITY

-AFFORDABLE—

IC.

610-279-5805
WHAT WiF ..recct .ireArce.,91r2
FAX:

ALL TYPES OF EQUIPMENT NEEDED -FAX LIST
CED:

COMMUNICATIONS

ENGINEERING

&

DESIGN
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BUSINESS OPPORTUNITIES

CAREER OPPORTUNITIES

EST. U.S. MFG. CO. FOR SALE
RF/MICROWAVE PRODUCTS
OWNS OFFSHORE PLANTS
HI-RETURN ON INVESTMENT
PRIVATE -1OWNER
PLEASE RESPOND TO
CED BOX #600

BONNEVILLE CONSTRUCTION CO.

OPENINGS, HAWAII, CALIFORNIA
TOP PAY &BENEFITS

INC.

V Exp. Design Engineers and MDU Installers
V Exp. CATV Cable Splicers & Linemen

V Exp. Cable Splicer w T/T CA.
V Exp. Linemen w Tools CA.
Tel# (800) 251-0990 'Er Fax# (510) 814-0210

CAREER OPPORTUNITIES

Contact Kevin Rose or Pat Wasden

LESCO„ INC.

CONSTRUCTION/ENGINEERING
LESCO is hiring experienced Auto
Cadd & Lynx operators. Must be
experienced in coax and fiber
design. Benefits include Health,
Dental, 401K.
Send resume or Fax to:
Fax (205) 755-5752
P.O. Box 637 Clanton, AL 35045
E.O.E. M/F

Rush Resumes to: 1136 Ballena Blvd. Suite B
Alameda, CA 94501

START AN EXCITING CAREER IN TELECOMMUNICATIONS
Continental Cablevision is seeking career oriented people to become team members
of the #1 Telecommunications Service provider in South Florida. Positions are
available for:

CUSTOMER SERVICE TECHNICIANS
Universal Technician capable of servicing the customer from Installation to Outage
Management. A valid Florida driver's license and good driving record are required.
Drug screen/background check. EOE M/F/D/V.
Apply in person at:
141 NW 16th Street, Pompano Beach, Florida 33060

CABLE TV
TECHNICAL
OPERATIONS MANAGER
Required immediately for (50,000
sub) new build to oversee CATV outside plant maintenance, drop installation and maintenance, trunk and
distribution alignment and maintenance. Minimum 5years field experience, fibre-optic experience, proven
supervisory ability, valid driver's license. Challenging and rewarding
permanent position for candidate
with energy and drive. We are a
highly technical, progressive company with a completely new build.
We want everything done right and
are looking for the person to make
things hum. Enjoy tax-free living and
asuperb climate close to continental
United States. Reply in writing to:

To Fax resume (305) 783-6665
or
Mail resume to address above Aun: Bill Shaw or Carolyn Thorpe.
Cox Communications, Inc. is seeking experienced cable television professionals for the
following career opportunities:

Director of Construction -Phoenix, Arizona
The ideal candidate will have 5-10 years of experience in directing construction activities
in metropolitan areas. Thorough knowledge of aerial, underground, and fiber optic construction practices required. Excellent administrative, organizational, and communications
skills are needed. Strong capital and operating budgeting skills are required. PC skills in a
Windows environment are required. The ideal candidate will have aproven track record of
effective communications with utility companies, municipalities, customers, and system
operations during major projects. Strong interpersonal management skills also required.
Will Supervise astaff of (20) associates.

Director of Design &Field Engineering -Atlanta, Georgia
The ideal candidate will have 3-5 years experience in directing design of major metropolitan CATV systems using in-house and contract design resources. Experience in development of CADD & GIS systems standards at MSO and/or major market level is preferred.
Experience in development of design specifications and interfacing with vendors is also

Vice President, Engineering & Design

desired. Knowledge of AutoCADD, Mapinfo, Intergraph, and LAN's is needed. Strong

P. 0. Box CB-13050, Nassau, Bahamas

interpersonal communications skills needed. Will supervise staff of (7) in-house associates.

‘ii
C ABLE BAHAMAS

(6) CADD Designers -Atlanta, Georgia
Ideal Candidates will have 1-3 years experience in cable television system design.
Thorough knowledge of AutoCadd and Lode Data is required. Knowledge of GIS mapping
and fiber optic network layout is necessary. Experience in Lisp programming, Mapinfo,
Intergraph is aplus.

CAREER OPPORTUNITIES ADVERTISEMENTS
CONTINUED ON PAGES 160 & 161

COMMUNICATIONS

Send Resumes to:
Cox Communications, Inc.
Attn: Construction Services
1400 Lake Hearn Drive NE
Atlanta, GA 30319

COX COMMUNICATIONS. INC. IS AN EQUAL OPPORTUNITY EMPLOYER.
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DRAWINGS at your FINGERTIPS

Utility Tool & Body Co., Inc. Introduces THE EAGLE 11L2500
HYDRAULIC LOADING CABLE REEL TRAILER

SECONDS

The trailer has acapacity of 2500Ibs., with reel dimension capacity of 72" diameter (96" optional), and 60"
width. Options available: electric hydraulic power,
anti-backlash brake, tool boxes, chocks and holders.

UT&B Co., Inc.

715-823-3167

CAREER OPPORTUNITIES
KINGFILE

STORES UP TO
1200 DRAWINGS

on, livodudlly of cl 910%.4 n,ake flat files obso
tete You can Itle or renege any drawong. pont, cads, Inc.,.
'nap. etc on seconds mt.., eve louchtne you, fad sheet
Self adnesnre Suspensoon Stops to , SINGLES and Metal Hangers
worts sporty cl. for MULTIPLES Proettle slagerfg ....On and
remove Nu tnurnbtng through dlawtogs at flat Ides no smudges,
aaaaa or clod ears Outstay wood or steel KINGFILES are counter
balanced for easy access, minimum @Poor space and lowest hltng
cost per sheet
Anorak" Ont., and Free Catalog H.

SCHREIBER

CATV Services

Construction
Splicing
Installation
Drop Transfers
Drafting
Design

COMPANY - Red Lion, PA 17356

PHONE 717-244-3625

Sweeps
System Proofs
Engineering
Mapping
Make-Ready
Inspection
TELECOMMUNICATIONS

CAREER OPPORTUNITIES

HARRIS-McBURNEY

180 W. MICHIGAN AVE, 15TH FLOOR, JACKSON, MI 19201

SCIE Member

P.O. Box 267 Jackson, MI 49204
1-800-248-3802 FAX: 517-787-6809

peter

F

roehlich & Co.
executive search

PO. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337

All levels of Technical
Positions -Corporate to

MAINTENANCE TECHNICIAN
Lakewood Cablevision located on beautiful Lake Livingston in the piney woods of East Texas is seeking an experienced
maintenance technician. Responsibilities will include all phases of system maintenance. Successful candidate will have 2
years experience as amaintenance technician including system sweep, heodend maintenance, al and FCC proof testing. Microwave and fiber experience aplus. Good driving record and drug screen required. Equal Opportunity Employer.
Great Benefits.
Send resume to:
LAKEWOOD CABLEVISION
1895 Yaupon Cove

Hourly. Positions

• Onalaska, TX 77360

Available Nationwide.
Call or Write. Fees Paid.

D IGITAL

M USIC

E XPRESS

Technical/Sales Representative
The nation's leading digital music supplier is seeking aTechnical /Sales
Representative. Qualified candidates should possess technical experience with cable headends and all aspects of cable plant operations.
This position will be based in St. Louis and report to the Western Zone
Regional Vice President. Digital Music Express offers a competitive
compensation and benefits package.

CDI Telecommunications, Inc. is hiring
experienced people for the following positions:

Please mail confidential resume and salary history to:

DESIGN ENGINEERS

RESIDENTIAL SALES
DIGITAL MUSIC EXPRESS
11400 W. OLYMPIC BLVD. SUITE 1100 - Los ANGELES, CA 900641507

Design fiber &coax broadband routes

TECHNICIANS

Installation, Cut-over, Testing, Upgrades

Call: (800) 669-1890
Mail resume to: P.O. Box 4056, Dept. 95,

•

Scottsdale, Arizona 85261-4056
DIGITAL MUSIC

E.O.E.
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AFL Fiber Optic
Field Services

Engineering

1

Splicing by Alcoa Fujikura Ltd., whether
Mass Fusion or Single Fusion, is accomplished with state-of-the-art Fujikura
equipment. Our field forces are equipped
with high quality OTDR's for final test
measurements. Service is on time, meeting
your specifications. And the splice is right
... the first tunic.

1-800-552-5688

INFORMATION •SCHEDULING •PRICING

Alcoa Fujikura Ltd.

Telecommunications Division
Spartanburg Operations

ALCOA

150 Ridgeview Circle
Duncan, SC 29334

or 610-964-4982 by the first of the
month preceding the month of

At HBO, our commitment to innovation and investment in emerging technology has solidified our
position as aleader in the industry. The excitement of new forms for video delivery makes this an
exciting time to join the number one premium television company.

Paul Rubenstein
Home Box Office
1100 Avenue of the Americas
New York, NY 10036
e-mail: rubenstein_paulltetwehbo.corn
Fax# (212) 512-1520

H

HBO, aTime Warner Entertainment Company, is an Equal Opportunity Employer. M/F/DN.

desired issue.
•Fax copy and insertion order to
610-964-4663
materials

to

CED

Classifieds 1 Chilton Way (4th
Floor) Radnor, PA 19089.
If you have any questions please

call 800-866-0206.

ffl,:
e«

• 5-7 years experience in broadcast engineering and a BSEE
• Specific experience in satellite transmission
• The ability to evaluate new technology and standards
• Understanding of Telco distribution and strategy
• Familiarity with digital video compression
• Knowledge of broadcast standards and
distribution including CATV, MMDS and DBS
• The ability to translate technical knowledge into business strategy

Qualified individuals should send aresume with salary history, to:

•Call Tim Reeder at 800-866-0206

ad

The ideal individual should have:

HBO offers a competitive salary and a comprehensive benefits package, which includes 401k,
tuition reimbursement, medical/dental package and much more.

To Place An Ad...

• Mail

Home Box Office, an international leader in the entertainment industry, has an exciting opportunity for an experienced professional to join our Manhattan-based Engineering Group. This group
will investigate new technologies and plan innovative strategies for HBO's product distribution on
aglobal scale.

Need some Help?
Let CED
Classified's
recruit it for you!

ee
*gm mue
ee.

With a circulation to over 18,000
cable television professionals,

Finding A Needle In A
Haystack Is Easy When You

reaching the right candidate

Place Your Employment
Opportunities Or Employment
Services Advertisement In
[Food Engineering Classified

is as easy as...

CED.

Call 800-866-0206 to reserve space.

Cal 610-964-4443 To Place An Ad
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r. Paul Nipkow's 1884 German patent, showing for
the first time ameans of systematically scanning an
image into its elemental points through the
use of aperforated disc, was the seminal
idea that eventually blossomed into television. Earlier experimenters had various
ideas for converting optical images into
electrical signals, but Nipkow never constructed aworking model. Nevertheless,
Nipkow's mechanical scanning concept
became the platform for television experimentation for the next 50 years.

Origins
of
British
television

By Archer S. Taylor,
Director and Senior
Engineering Consultant,
Malarkey-Taylor Associates
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Afailure at 35 turns to TV

John Logie Baird was born in Scotland in
1888. His studies at the University of
Glasgow were terminated in 1915 when he
tried to enlist for World War I, but failed the
medical tests, probably because of the respiratory illness which plagued him throughout
his life. He worked for awhile as an engineer for the Clyde Valley electric utility.
During idle periods, he attempted to create artificial diamonds from carbon rods.
After blowing all the main fuses at the
plant, he was severely reprimanded, but
never did find out whether the carbon had
actually turned to diamond. He then started
aventure producing "damp-free" undersocks, with borax sprinkled on the soles,
for aprofit of £2,000.
Seeking to alleviate his respiratory problems, he tried to build an importing business in
Trinidad. Not only did the import business fail, but the
tropical paradise turned into aliving hell because of
dysentery and malaria. With what little funds were left
from the undersock venture, he tried to manufacture
jam, but insects forced him to abandon the idea.
Back in London, Baird achieved his greatest success
with "Speedy Cleaner," which he described as arevolutionary soap. Again beset with ill health, he tried to
manufacture aglass razor blade that would never need
sharpening, but required hospitalization for the severe
cuts he inflicted on himself. Then, it was "pneumatic
shoes" with balloons inside, but the balloons burst,
causing Baird to fall over.
At last, adismal failure at the age of 35, he turned
his attention to television using Nipkow's discs, an idea
which had intrigued him since his youth. With almost
no funds left from his ill adventures, he ran an ad in
The Times which attracted the financial support of
Wilfred Day, amotion picture entrepreneur. Baird's
claim as the "inventor" of television, widely recognized
in the U.K., rests on the demonstration in London's
Selfridge Department store in April 1925, apparently
the first television ever to be publicly witnessed.
The transmitting and receiving discs were rotated on
the same shaft. The images, transmitted over ashort
distance, were no more than silhouettes, scanned at

eight lines per frame, "recognizable, if rather blurred."
A few weeks later, Charles Francis Jenkins, an
American, demonstrated 48-line images transmitted
over adistance of five miles in Washington, D.C.,
using mechanically rotated prismatic rings.
In June 1925, Bell Laboratories developed anew
technique using a"flying sporscanner. Six months
later, Baird filed for apatent on asimilar scheme. The
first "real" pictures, with halftone detail, were demonstrated publicly using the flying spot scanner.
In August of 1926, Baird obtained from the BBC the
first license ever issued to transmit television signals.
Upon learning of Baird's demonstration to the Royal
Society, the New York Times on January 23, 1926
wrote, somewhat prematurely: "The international race
for the perfection of television ... has been won by
Great Britain." Bell Labs upstaged him in April 1927
by transmitting on telephone wires a50-line, 18 frameper-second picture of Herbert Hoover delivering a
speech in Washington, received in New York, 200 miles
away. To placate distressed shareholders, Baird
responded by transmitting "recognizable" images 438
miles from London to Glasgow, at 30 lines, 12.5
frames-per-second.
The BBC inaugurated experimental 30-line service on
August 22, 1932. The Daily Express was excited about
the technology, but all it had to say about the program
was: "And then there was Betty Astelle, ababy-faced
blonde who could be seen making movements."
In January 1935, Lord Selsdon, appointed by the
British government to investigate upgrading the 30-line
BBC service, called television "the latest miracle of
scientific achievement," and announced that "two television systems of High Definition Television should be
tried at the London Station." High definition was
defined as not less than 240 lines per picture, with a
minimum of 24 pictures per second.

No reward
While Baird had been by far the leading proponent
of television in Great Britain, he steadfastly refused to
abandon the mechanical scanning system. Meanwhile,
Electric and Musical Instruments Ltd. (EMI) had been
quietly developing an all-electronic system. By
November 2, 1936, when the contest for "high definition television" began, Baird had brought his mechanical system up to 240 lines, using intermediate film
which took 54 seconds for processing between live
action and transmission.
Meanwhile, EMI had secretly pushed its electronic
system to 405 lines, with 25 interlaced frames per second. In adesperate attempt to match EMI, Baird
reached across to the U.S. for help from Philo T.
Farnsworth and his Image Dissector camera tube. But it
was too late, and Baird's dream came crashing to earth.
The BBC maintained the 405-line monochrome
(vertically polarized) system for 50 years, operated in
tandem with the PAL color system adopted in the mid1960s.
CID
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Cheetah

STATUS
S•0•L•U•T•1•0•N•S

What The LC-1000 Line Monitor Can Do For You
A

Measure up to 1GHz

A

Overcome ingress with frequency
agile RF data modems

• Complete upgrades easily with
remotely reprogrammable firmware
A

Monitor what you need including:
RF levels, AC power and temperatures

inally, aline monitor priced for implementation throughout the cable plant. Place it just
11- beyond fiber nodes, at splits or termination points for status monitoring applications.
The CheetahTM LC-1000 provides acost-effective automated solution for alarms, remote
diagnostics and scheduled testing and analysis.

he typical status monitoring system tells you only if the voltages on active devices are within
specifications. With the LC-1000, you will receive alarms if RF levels drift beyond limits you set.
You can continuously monitor the quality of the signal your subscribers are receiving.

T

See us at Cable-Tec Expo '95, Booth 661.

Before finalizing your status monitoring solution, be sure to evaluate the LC-1000.
Call today for ademonstration.

(813) 756-6000
Circle Reader Service No. 74

SUPERIOR
6432 Parkland Drive

•

ELECTRONICS
Sarasota, Florida 34243

•

GROUP,

Phone (813) 756-6000

•

INC.

Fax (813) 758-3800

ill

SLAP.
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Building "the

ighway" comes down to attitude.

The speed of change has no posted limits. Whoever arrives first with
the most is the winner. Check your rearview and note that hindsight

AIVITEC

is 20/20. We pave the road from highway to driveway. Accelerate

network know-how

today into integrated video, voice &data. Step on it and wave bye.

NOW.

1.800.TO.ANTEC
Circle Reader Service No 75

