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Cable telephony

and other converging realities
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THE ULTIMATE CABL
A g

SUPERIOR CORROSION PROTECTED
CROP CABLE

Trilogy Communican S & pends the same diligent pursuit of perfection in manufacturing dual-drop
cables for TV/telepli@Ry installations, 50Q cables for downlink transmissions, and RMC? radiating air-
v dielectric coaxial caBle for open-air communications in highly developed or underground locations.

SENDING THE RIGHT SIGNAL

X7 (- Trilogy

See us at the Western Cable Show, Booth # 1397. COMMUNICATIONS INC.
Reader Service Number 3.

Call or write for free samples and brochure:
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi' 39208
(800) 874-5649 / (601) 932-4461 / FAX (601) 939-6637
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EDITOR'S LETTER g

Converging on derallment7

Tram wrecks can occur when ob-
jects on the tracks cause derail-
ments. But if those objects are re-
moved, then trains can pass with no
problem. Unfortunately, | see a cou-
ple potential obstructions on the
tracks of our industry’s future, and if
they are not dealt with properly, we
could be facing a nasty derailment or
two ourselves.

The first has to do with recent
mergers between major cable and
telephone companies. The issue is
not whether such mergers should
take place. Indeed, they are in-
evitable. But a potentially big problem
is looming on the horizon: the conver-
gence of the two industries’ field work
forces.

Consider the outside plant staff of
the telephone industry. It is predomi-
nantly unionized, highly paid, well-
trained, but underproductive. The lat-
ter is not intended to be critical. Low
productivity has been an unfortunate
side effect of decades of operation as
a regulated monopoly with guaran-
teed rates of return.

Now look at the cable industry’s
outside plant work force. It is for the
most part nonunion, low paid, poorly
trained, but highly productive. This,
too, is not intended to be critical.
Cable is simply not well-known for
paying high wages, and always
seems to cut training programs first
whenever the budget ax falls.

Bringing together these two very
different work forces may well be the
most difficult problem faced during
cable/telco mergers. I'm not sure
what the fix is, but the leadership of
the two industries will have to take a
long, hard look at this problem.

The second possible train wreck is
in our own digital future. The cable in-
dustry is spending billions to upgrade
its hardline infrastructure, deploying
sophisticated architectures that use
fiber optics and other technology. The
goal is to initially improve quality and
reliability, then prepare for digital
video compression and advanced ser-
vices such as personal communica-
tion service (PCS).

While we definitely need to up-
grade our hardline plant, we also
need to upgrade our subscriber
drops. Already I'm hearing about op-
erating problems with the new digital
audio services, and most of the prob-
lems are in the drop. Nothing new
here: poor craftsmanship, loose or
corroded connectors, etc. The impact
on digital audio is pops, clicks and oc-
casional dropouts. Think what this
might do to digital video!

Granted, providers of digital com-
pression technology are including for-
ward error correction and adaptive
equalization to make their signals
more robust. But how well will they
actually hold up in the real world of
cable TV subscriber drop problems?

| do know what the fix is here: up-
grade our drop network at the same
time we upgrade our hardline plant.
Unfortunately, this also will cost sev-
eral billion dollars, but it will have to
be done. If not, the result might well
be a big embarrassment as we
demonstrate that bandwidth alone
doesn’t guarantee a successful role in
the digital superhighway. Sadly, our
digital future could be derailed by
something we should have been pay-
ing more attention to all along.

Ronald J. Hranac
Senior Technical Editor
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commitment to you does not end Services ‘ .
there — we continue 10 provide ¢ Technical Assistance
engineering and @ Design and Engineering
technical support 4 Installation
even after the sale. ¢ Field Service

Dawn Satellite delivers only
quality products with unparalleled

service, in a very cost-effective
manner. We will prepare you to
meet the dawn of a new age in
satellite communications.

Call Toll Free

1-800-866-6969 D Aw N

SATELLITE

Reade:r Service Number 8 I'be Satellite Communications
Equipment Specialists

1190 South Lapeer Rd., P.0. Box 628, Oxford, M1 48371 (313) 969-0010 Fax: (313) 969-0377 |
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Eliinate Electrical Noise In Your Headend!!!
™ « |INTELVIDEO

DIGITAL IMPULSE NOISE
MODEL INR

Description: Specifications:
Intelvideo's Digital Impulse Noise Reducer Model INR is a state of the '™ RISC comeosis ior signal, Tv pp into 75 Ohms

art signal processing system that essentially removes all electrical or ~ OuPutNTSC composite color signal, v pp into 75 Ohms

Retum loss »>35dB

ignition-type impulse noise from NTSC Color signals. It is also effective  Frequency Response: .58 10 4.5MHz, <3dB down at 5.6MHz

Non Linearity: <2%

in detecting and correcting satellite or FM link threshold noise that NOr-  oieental Phase: <1° pius quantzing eftects
mally appears as “sparkers” or streaks (it is, in effect, a means of ex- ~ Dfierential Gan: <1 pus quaniizing eflects

K Factor with 2T pulse: Better than 1%

tending threshold in FM links). The system may also be used as @  SystemDelay 1 TV Frame

Power Requirements: 120v AC 60Hz, 40 Watts

stand alone tape dropout compensator for composite NTSC color Sig-  operating Temperature: 32 F 10 100* F, Ambient

Humidity: 10% to 90% non-condensi
Mechanical: |RU cabinet; 1.75'H, n'w 15°L;9 Lbs

DENVER ATLANTA ST. LOUIS
2~  800-525-8386 800-962-5966 800-821-6800
MEGA HERTZ 303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX
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Are you ready for off-air DVC receptlon"
P For over 25 years Wade Antenna has utilized log periodic antennas
= exclusively to reduce co-channel and adjacent channel interference.
‘\,7%\ Terrestrial transmitters using DVC technology may soon change
g -
~p A your antenna requirements. We are ready today to address your fu-
?\;&\ ture needs.
(Single antenna shown) For more information return this card or call
1-800-463-1607 (U.S. Only)
If you have an immediate co-channel problem fax us with details to:
1-905-574-5221
Name Title Phone( )
Company City Country

CT 12/93
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Double Density ®

IS YOUR HEADEND
PROTECTED?

Guarantees
protection from lightning
and utility power switching
surges to your headend.

v Fail Safe Protection :
v Warranty Assurance Program
v State of the Art Technology

Yolicge Conirol Sysiems ne,
Charlotte, NC 704-523-7270

Reader Service Number 10
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Interested in
the infohighway?

San Jose, CA — On Oct. 29, a tele-
briefing was held on CableNET '93,
the first interactive multimedia digital
network model, previewing its exhibi-
tion at the Western Cable Show to be
held in Anaheim, CA, Dec. 1-3. The
overview was presented by Cable-
Labs, the California Cable Television
Association (CCTA) and executives
from EDS, Hewlett-Packard, Northern
Telecom, TCI and Unisys.

The Western Cable Show is show-
casing CableNET '93, aimed to show
how industry participants can work to-
gether to build an information highway.
Approximately 25 companies will par-
ticipate in the network, bringing experi-
ence gleamed from computers, com-
munications and every intersection be-
tween the two.

CableLabs is hoping the network
will show attendees that the building
blocks of the superhighway are here
today. Although the cable industry can

play an important role providing the
on- and offramps into the highway,
computer, telephone and cable equip-
ment companies all have roles to play
toward making it happen.

New content will be required to at-
tract consumers to the highway. Soft-
ware engines to run the vehicles
needs to be written. Computer chips
for compressing, processing, decom-
pressing and presenting this informa-
tion need to be designed. User-friendly
consumer interfaces are required to
provide techno-handicapped access
(which unlike the real world will prove
to be the majority of people).

At the heart of the network will be
key technologies for moving and park-
ing information in this highway. North-
ern Telecom, Digital Equipment Corp.,
NEC and Synoptics promise to show
how their ATM equipment can be
used to carry voice, video and data
across thoroughfares on the highway.
Zenith and Digital Equipment Corp.
will show how Ethernet can provide of-
framps for data into the home. IBM,

Hewlett-Packard and TRW will
demonstrate how their video servers
will create the shopping malls and the-
aters required to get people to cruise
the info-turf.

Dale Bennet, vice president and
general manager of TCI in California,
said, “The message we want to leave
you with is that there is still plenty of
room for players in this industry. We
think the Western Show is the place to
come and find out how you can fit into
the new information age.”

Bennet believes the network can go
beyond just taking revenues from ex-
isting businesses like video stores and
shopping malls. “It is not necessarily a
zero sum game in which all the money
has to come from someone else.”

Kaiser-Permanente, for example,
has been discussing the possibility for
distributing information about common
illnesses over the network. It turns out
that over half of their patient visits are
not required. But uncertain patients
lacking knowledge come in just in
case. “If they had some reliable way to

Enclosures

ANI-110-D
RNI-3610

CC-1/140

CC-1/SR

CC-1/110-T

CC-1/DWB-R

MEET THE ENTIRE FAMILY
OF ROUGHNECK PLASTIC
ENCLOSURES

Telecommunications Terminal Access

X Matiinic B

Muiltilink Inc.
P.O. Box 955
Elyria, Ohio 44035 SETE

Phn: (216) 366-6966
Fax: (216) 366-6802

CC-1/DWB-T

© Copyright November 1993. All Rights Reserved.

See us at the Western Cable Show, Booth # 1112. Reader Service Number 88.
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Light up your fiber with the best

hroadcast quality video possible.

With more broadcasters and CATV operators re‘alizing the
benefits and switching to fiber optic networks, the demand for
“signal purity"and higher signal quality transmission h%s increased.

DX sheds a new light on high performance for today's cable
operators with the new DIR-657 integrated receiver/ 'descambler.
With a long list of features, including RS-250B broadcast quality
performance and optional RS-232C interface for remate operation,
the new DIR-657 outshines all other satellite receiversin delivering
the sharpest video and soundest audio signals possibie.

For more information write to DX Communications Ir?'lc., 10 Skyline
Drive, Hawthorne, NY, 10532 or call (914) 347-4040.

DX

ANTENNA

See us at the Western Cable Shiow, Booth # 375. Reader Service Number 11. |



send video-on-demand chats asking
about specific illness in order to under-
stand their symptoms, that saves the
entire system a tremendous amount of
money,"” Bennet explained.

CableNET '93 is not just for cable
companies. It also is for companies
like Kaiser who will see how they can
fit into this superhighway and bring
value to their customers. — George
Lawton

« General Instrument and Scientific-
Atlanta announced their outstanding
patent litigation over scrambling and

impulse pay-per-view technology has
been settled. The lawsuits have been
dismissed and cross-licensing of the
patents agreed upon.

In other news, S-A announced it has
been selected by Digital Equipment
Corp. to supply MPEG-based digital
compression equipment for an en-
hanced version of the Digital SPOT
System, a video and audio storage and
retrieval system that replaces tradition-
al analog videotape players with com-
puter-based technology in which digital
video and audio are used for ad inser-
tion. According to Digital, S-A’s digital

troubleshooting.

testing push-button easy.

HP lowers your CATV test
time at the push of a button.

HP’s portable CATV analyzer speeds up

When there’s trouble in your CATV system, find it fast. The

HP 85711 portable CATV analyzer’s labor-saving functions cut
test time. Its system sweep and troubleshooting capabilities
locate problems quickly. And intuitive, softkey operations make
it easy to use. Prices start at just $9,000*. Add our system moni-
toring software for preventive maintenance and choose from a
wide variety of other options to meet your specific needs.

So start saving test time. Call 1-800-452-4844, and ask
for Ext. 2991. We'll send you a data sheet that will
explain how the HP 85711 portable analyzer makes faster CATV

%

There is a better way.

[ﬁﬁ HEWLETT

PACKARD

© 1992 Hewlett-Packard Co. TMSAD207ACT

Reader Service Number 12
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storage and retrieval products will be
used to upgrade JPEG-based Digital
SPOT systems currently testing in five
cable systems, and will be used in fu-
ture digital ad insertion installations.

Also, Jerrold/Gl won a contract to

supply addressable converters to
TeleWest Communications Group Ltd.,
a cable TV system operator in the U.K.
The converters will be used in
TeleWest's new-build franchises oper-
ated by United Artists in North Thames
Estuary, South Thames Estuary,
Cotswolds and North East (Newcas-
tle/Gateshead/Tyneside), which togeth-
er represent about 859,000 homes.
« Compression Labs Inc. announced
that Thomson Consumer Electronics
has awarded the company a $10.8 mil-
lion contract amendment to purchase
additional compressed digital video
(CDV) encoding systems for North
America’s first high-power direct broad-
cast satellite system.

In April 1992 Thomson awarded CLI
and initial contract for up to $5 million
to furnish CDV encoding systems for
DirecTv, a unit of GM Hughes Electron-
ics, and Hubbard Broadcasting’s Unit-
ed States Satellite Broadcasting's
(USSB) subsidiary.

The additional encoding systems

will be used to expand the direct broad-
cast satellite (DBS) system being built
by Hughes to carry programming chan-
nels offered by the DirecTv program-
ming service. The encoding systems
are based on the MPEG-2 (a) stan-
dard, an emerging standard for broad-
cast video.
@ Zenith Electronics Corp. reported a
net loss of $14.5 million (44 cents per
share) for the third quarter of 1993, an
improvement over the $41.8 million
loss ($1.42 per share) recorded for the
third quarter of 1992. Last year's loss
included restructuring and other special
charges of $23 million and a $2 million
tax credit.

The company’s pretax operating
loss before the special charges nar-
rowed to $10 million in the third quarter
of 1993 from $17 million in 1992.

@« Southern New England Telephone
(SNET) announced that the Federal
Communications Commission has ap-
proved the company’s application for a
trial offering of video-on-demand ser-
vices to 1,500 homes in West Hartford,
CT. The company says it will be the
first video-on-demand service in the
state, bringing 110 television and video
channels to an estimated 500 cus-
tomers participating in the trial service.



As a cable operator, you want
to give your subscribers the best
picture and programming. But you
don’t want to give anything away.
That’s why the Pioneer BA-9000 addressable converter
provides line-by-line digital signal security coupled with
Dynamic Picture Shift (DPS) encoding.

An established leader in cable system security, Pioneer
knows the importance of a secure revenue stream, as well
as the value of revenue enhancing options like Near-

Video-On-Demand.
You'll find they’re a valu-
able part of the BA-9000,
along with icon-driven on-
screen menuing, backwards
compatibility and a future expansion port. So give your
revenue stream and yourself a feeling of security by calling

Pioneer - the right peo-
O\ PIONEER

ple to help you send the
wrong signals. The Art of Entertainment

©1993 Pioneer New Media Technologies, Inc . Business Systems Division, 600 E Crescent Ave . Upper Saddle Rver, N J 07458-1827, (201) 327-6400

See us in booth # 564 at the Western Show. Reader Service Number 13.
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Preview:
Cable-Tec Expo '94

The Cable-Tec Expo '94 Program
Committee has voted to expand the
exhibit hours of the Cable-Tec Expo
1994 to be held June 15-18 in St.
Louis. This is indeed good news for
both exhibitors and attendees alike,
who have long been suggesting this
improvement for an event that is al-
ready touted by many to be the “the
best hardware show of the year.” The
'94 Expo, to be held at the Cervantes

R

the conference will be mailed to all ac-
tive members in the near future. How-
ever, the following is a preliminary
schedule of events for our 1994 Con-
ference on Emerging Technologies.

Convention Center in St. Louis, will
offer 15 exclusive exhibit hours at the
following times: Thursday, June 16, 12
to 6 p.m.; Friday, June 17, 12 to 6
p.m.; and Saturday, June 18, 9 a.m. to
12 p.m. As is customary at Expos, the
technical workshops have been sched-
uled so as to not conflict with exhibit
hours, allowing for maximum atten-
dance and participation. The work-
shops will be held from 8 a.m. to 12:15
p.m. on June 16 and 17.

Along with these expanded hours will
be the Society's Annual Engineering

Some of Our
Best Ideas
Have Gone
Into Storage.

The Moore “Smart” Line of Fiber Optic Storage and

Management Solutions.

*Moore Fiber Optic Aerial Slack Rack

*Moore Surface Entry OptiVault

*Moore OptiVault Buried Pull Box

*Moore Fiber Optic Overlash Roller

For nearly

half a century,

Moore Diversified

Products has set them-
selves apart through innova-

tive thinking. We've taken the standard, and made it better. We've taken
the acceptable, and made it excel. Consequently, we've created a product

line that works smarter.

Whether you're installing outside plant fiber (OSP) or require the finesse
of interior fiber distribution, we've developed a way to store and manage
it...better. Call us today and see just what all we've got in store for you.

Get the Most from Moore.

MOQORE

Moore Diversified Products, Inc. ¢ 1441 Sunshine Lane ¢ Lexington, KY 40505-2918
606-299-6288 * 800-769-1441 * 606-299-6653(FAX)

*Moore Fiber Optic Distribution Systems

Reader Service Number 16
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12-1:45 p.m.: Lunch with Keynote
Speaker
2-4 p.m.: Session D: “Who Are Those
Guys?”

Also, see “President’s Message” on

440

Obituary: Carol Allen

The SCTE regretfully announces the
passing of Carol Allen, wife of Region 1
Director Steve Allen, on Oct. 17. A bik-
ing enthusiast, Mrs. Allen was on a
nine-day bicycling outing at the time of
her death. She had a 7-year-old son,
and was a devoted wife and mother.
She was generous in volunteering time
to organizations such as Meals on
Wheels and the Sierra Pre-School.
Contributions may be made in her
memory to: Sierra Pre-School, 13315
Luther Road, Auburn, CA 95603.

Conference, which is scheduled for
Wednesday, June 15. Comprised of six
hours of technical and management pa-
pers presented by many of the industry’s
engineering leaders, the conference will
conclude with the annual membership
meeting, affording attendees the oppor-
tunity to meet with their national board of
directors. The ever-popular SCTE
Cable-Tec Games, testing technical skill,
speed and accuracy, also will be held on
June 15, from 6 to 8 p.m.

BCT/E and Installer Certification
exams will be offered at the convention,
on Thursday, June 16, and Friday, June
17, from 10 a.m. to 2 p.m., and on Satur-
day, June 18, from 8:30 a.m. to 12 p.m.

This year's Expo Evening promises to
be an extra special event, combining a
“1904 World's Fair “ theme with the Soci-
ety’s 25th anniversary party. The cele-
bration will be held at the convention
center directly following the close of the
exhibit hall on Friday evening, June 17.

Members elevated

to Senior status

The national board of directors of the
Society voted at its September meeting in
St. Louis to elevate three SCTE members
into the ranks of Senior membership, the
highest professional grade for which the
Society will accept application. The recipi-
ents are: Gaylord Hart, ANTEC; Dan
Nofs, Cablevision Industries; and Randy
Midkiff, Continental Cablevision.

This level of membership recognizes
an individual's professionalism, significant
performance and technical competence
within the industry. Applicants must send
their credentials and references to the Se-
nior Member Subcommittee for review,
after which recommendations are made
to the national board of directors. We con-
gratulate these members and encourage
those of you who feel you may qualify for
Senior member status to apply.

COMMUNICATIONS TECHNOLOGY



Identify fiber lines
without interrupting or cutting service.

el -

Ideal for use during routine maintenance and
line modification.

The new Photodyne™ 8000XG Fiber Identifier
locates any particular fiber line, identifies live fibers
and determines whether traffic is present.

The lightweight, battery-operated 8000XG
incorporates a bi-directional mechanical damping
system that controls both the rate and pressure
applicd to the fiber to reduce the chance of damage.

An automatic sclf-test is performed cach
time the unit is switched on and after
each fiber insertion, ensuring the unit
is working properly each time it
is used.

“Photodyne™ is a trademark of 3M. © 3M 1993

)2

Reader Service Number 17

The 8000XG opcrates over the 850 to 1550 nm
wavelength range, and functions at -50 dBm
sensitivity levels for positive identification in long-
haut systems. The unit also features a “no signal”
indicator to identify unused fibers as well as signal
direction indicators to help the user distinguish
between traffic and tone fibers.

For more information or a hands-on demonstration.
contact:
3M Telecom Systems Group
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CORRESPONDENT’S REPORT

Video servers

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

D igital video servers are going to be
an essential component in building
the “blue sky” systems of the future.
They are absolutely necessary to pro-
vide true video-on-demand (VOD) ser-
vices — e.g., movies in the home. The
movie would be selected from a li-
brary, delivered when ordered, and the
service will allow control of the movie
as if it were in the home VCR, i.e.,
stan, stop, pause, etc.

Two tests of systems with VOD are
being developed. They are the Time
Warner system in Orlando, FL, with
the video server supplied by Silicon
Graphics, and the Viacom system in
Castro Valley, CA, with the video serv-
er supplied by AT&T. Features of the
Orlando network are shown in Figure
1.

A couple of caveats regarding
video servers must be noted. First,
one cannot now — and probably
never will be able to — buy a single
standard video server. The servers
will have to vary in capacity to reflect

“One cannot now —
and probably never
will be able to — buy
a ‘single standard’
video server.”
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the different requirements of individual
cable systems. Second, the tests will
determine the marketability of various
services and the results will probably
be reflected in new video servers.
However, there will be a basic generic
video server capability and that will be
addressed here.

Recent computer

ty. RAID 1 (shown in Figure 2) is a sim-
ple configuration.!

RAID 1 mirrors individual disc
drives, so that a duplicate copy of the
data is stored on a second disc every
time a disc write occurs. When a disc
drive fails, the array controller automat-
ically switches all system I/O (input/out-
put) activity to the surviving drive. With
a nonarrayed disc drive, a failure liter-

developments
used in servers

RAID (redundant
arrays of inexpen-
sive discs) is used in
most video servers.
It was first described
in a Berkeley paper
written by Patterson,
Gibson and Katz in
1987. High data
availability is the pri-
mary purpose —
and number one
benefit — of disc
arrays. The disc
array achieves this
high data availabili-
ty through one of
several possible
configurations,
each classified as a
unique RAID level.
There are six RAID
(RAID 0 to 5) levels
of varying complexi-

discs

Data disc
One

Figure 2: RAID Level 1 makes use of mirrored

Disc array controller

Mirrored Data disc Mirrored
disc Two disc
One Two
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ally will bring the system to a halt, even
perhaps forcing a reload of the data.
Most video servers use other RAID lev-
els that have a more efficient use of
disc space.

RISC (reduced instruction set com-
puting) aiso is used in most video
servers. The RISC approach to design-
ing a microprocessor is fundamentally
different from what is used in today’s
reigning line of desktop chips, made by
Intel, Motorola Inc. and other compa-
nies. Their approach is generically
called “complex instruction set comput-
ing” or CISC.

With CISC, every microprocessor
has “hard-wired” into it a set instruc-
tions that it executes to solve comput-
ing problems. CISC chips, built to be
versatile, handle a mammoth-sized set
of instructions of often varying lengths.

RISC arose when designers found
that in many cases 80% of a micropro-
cessor’s instructions are used only
rarely. Better to throw them out, the
RISC approach says, and focus on
shortening the execution time of the
20% that are often used. This ap-
proach also entails executing several
instructions at once. The RISC chips
are generally smaller, cheaper to man-
ufacture and draw less power — and
thus have less heat dissipation prob-
lems. Motorola, codeveloper of the first

Figure 3: A video server as part of a larger system
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Subscriber interactive data

Distribution
network To subscriber's
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the H-P Video Communications Divi-
sion, kindly gave me permission to
guote freely from it in addition to an-
swering questions and supplying sup-
plemental information.

Note of caution: Video servers used
in cable systems must of necessity
deal with both memory and transmis-
sion considerations. Classically, mem-
ory has been specified in bytes (8 bits)
and transmission in bits. So beware,
throughout this piece specifications in
upper case B are in bytes and those in
lower case b are in bits.

Video server basic concepts
A video server delivers a stream of
digitized video to a subscriber over the

cable network. Figure 3 shows the po-
sition of a server in a distribution sys-
tem. For any server, the subscriber’s
program material will come from a
memory source at the server. The sim-
plest source is a dedicated player that
contains the video in a compressed
form (probably MPEG-2). (See Figure
4 for an example.)

In Figure 4, three different hierar-
chies are shown. The one labeled C is
the simplest. The player may be a VCR
or a laser disc player for example. Only
one subscriber may view this program
material unless others agree to view it
at the same time. This method offers
little or no interactivity. The method la-
beled B in the figure allows for more

Power-PC chip, claims it runs
many applications 40% faster
than Intel's new Pentium and

Figure 4: Memory hierarchy systems

runs cool as opposed to Pen- Slow Medium Fast
tium, which from the start has N
b:aet;er:;a;gued by overheating gg;ggz & Hard disc (")’:O:;i'::"" A \
pro .
Getting specific technical in-
formation on video server de-
sign from either Silicon Graph-
ics or IBM (which is supplying B
them to ICTV) proved very dif- Oftline | o) Hard disc » | Tostream conditioners
ficult. (Perhaps they are still S1oneg8 and FIFOs" as required
operating in the classical com-
puter marketing syndrome —
the vendor will define perfor-
mance and the buyer will buy Oft-line c»
what's offered — as opposed storage //

to the consumer marketing
syndrome, where what the
buyer buys determines what
the vendor will supply.) No
matter, the Hewlett-Packard
Co. has produced an excellent
and comprehensive technical
study of video servers.2 Even
though this study was for inter-
nal use and not for publication,
David Andersen, manager of
research and development of

S

Memory controller system

* FIFO (first in, first out) is a buffering scheme in
which the first byte of data that enters the buffer
is also the first data out of the buffer.

A: Large systems. VOD and near-VOD. Most
complex memory management, Good large user
(>5007) system.

B: Medium to large systems. Fully interactive with
smallest delays to user requests. Shared program
model. Not as efficient with many users.

C: Small systems. PPV, hotel installations. Some
ad insert application. Simple, commercial systems
exist today. Dedicated program player concept.
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Figure 5: Generic diagram of a video server
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data

Stream conditioner formats video/audio for subscribers

Output streams
to subscribers

best? Answer: It depends
on the system’'s require-
ments.

A video
server architecture

A generic architecture is
shown in Figure 5. There are
six main components to the
design. It is likely that any
server architecture will have
these same six parts. The six
components are:

+ Off-line (or secondary) stor-
age

» Hard disc storage

+ Stream controller

* High-speed bus

» MovieRam/cache (DRAM)

+ Output stream conditioner/
FIFOs

Secondary storage
Off-line (or secondary)

interactivity. Programs to be viewed
are first loaded from the off-line stor-
age to the magnetic discs. The mem-
ory controller is responsible for man-
aging the use of the disc resource.
It's possible to share one program
among many subscribers if this disc
is managed properly. So option B is
more efficient than C in terms of
memory usage and interactivity.
Finally, option A. For this choice a
fast DRAM (dynamic random access
memory) based memory is inserted
into the chain. This memory may be
used for a variety of purposes. First it

may be used as storage for a com-
plete movie. This is only effective if
many subscribers are viewing the
same “hot movie.” It may be cost-ef-
fective if a large (>400) number of
viewers are attached to the same
program. Another application of the
DRAM is as a cache. Depending on
the distribution of the program mate-
rial, a cache may offer savings in disc
hardware when many subscribers
watch the same program. Cache
memory management may prove to
be a key to a cost-effective server.
So, what memory configuration is

storage is usually archival in
nature and may be: CD ROM, VCRs,
laser disc players, etc. In general the
off-line storage will use inexpensive
media. CD ROM costs are currently
about $5/GB. In general off-line stor-
age will have slow access (200 kB/s
to 2 MB/s typical) but with huge
amounts of storage (terabytes typi-
cally). By the way, the prefix tera cor-
responds to 10'2 units, peta is 1018
and exa is 10'8. The movie Jurassic
Park has about 1.44 terabits of data
in uncompressed video component
format. Storage for 700 uncom-
pressed movies needs t petabit! —
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Ben Hooks, President Buford TV

When Buford's Friendship
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response time and reduced operating costs."
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BLONDER'’S VIEW

What's the dollars and sense behind the
report on the proposed HDTV standard?

Isaac S. Blonder
President, Blonder Broadcasting Corp.

he “Grand Alliance” of the high defi-

nition TV (HDTV) proponents desires
to merge all the technologies into a sin-
gle format from which the viewer may
extract the quality level he can afford.
The format chosen is surely to be based
upon the submissions on record with the
Advanced Television Testing Commit-
tee.

The IEEE Transactions on Broad-
casting (March 1993), included a spe-
cial report on the Federal Communica-
tions Commission Advanced Television
System Recommendation by the FCC
Advisory Committee on Advanced Tele-
vision Service. As well, the deliberations
of the ATTC were codified and exposed
to public view.

The main flaw

In my opinion, this report is seriously
flawed and cannot serve as the basis for
the FCC to formulate standards for an
advanced TV service. There are two
main defects. They are the fact that the
field of audience research is totally ab-
sent, and the critically important knowl-
edge about terrestrial coverage is both
delayed and obsolete.

The report revealed that finances

could not be secured for PS/WP7 (Work-
ing Party on Audience Research). The
title of this group also could have been
designated as “Psychophysics.” What
was suggested for the research topics
included the audiences’ willingness to
pay a premium for advanced TV (ATV)
services, types of displays to be used,
reaction to a letterbox display, and other
consumer interactions to the ATV scene.
How can engineers proceed with the de-
sign of a new TV system without heed-
ing the willingness of the public to pay
for the new gadgets?

On C-SPAN, the Grand Alliance stat-
ed confidently that progressive scan and
square pixels are needed to include
computer functions and that the cus-
tomer would pay for the added features.
But the audience research on this topic
is absent from the ATTC report! My own
experience in 40 years of manufacturing
demonstrated that price is the all-impor-
tant factor in the salability of a product.
Fair and honest studies by PS/WP7 are
indispensable.

Elsewhere in the ATTC report, the
price for a 34-inch ATV receiver was set
at $2,500! What would happen if any po-
tential viewers were informed that their
new ATV set would cost five times as
much as a 27-inch NTSC model and the
height of the picture would be the same

16 inches in both cases? What about the
fact that at a viewing distance of 8 feet,
human vision could not tell HDTV from
NTSC (on these sized TV sets)? A side-
by-side comparison of the 16:9 ratio PAL
screen with the 4.3 screen (as | saw in a
demo in Europe) could kill the market for
the higher priced 16:9 set. None of the
American published studies comparing
16:9 to 4:3 looked impartial or credible to
me. PS/WP7 must present the real world
of price vs. features to real-world viewers
before a system is selected. One of the
studies that did make the light of day
was a psychophysics-based poll affirm-
ing the superiority of 16:9 by a company
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proposing a HDTV system with the
members of the study recruited from the
employees of said company! Biased
questions and presentations will give
any answer the poll taker wants as we
see in the papers every day.

Let's look at some facts. Human vi-
sion is limited to 250,000 pixels on a 27-
inch TV set at a viewing distance of 8
feet. The HDTV picture with four times
the number of pixels is wasted in the
home environment. Generally, the cost of
the screen is exponentially proportional
to the diagonal measurement. To obtain
the same vertical height of 16 inches, as
is the case in the 27-inch tube, requires
34 diagonal inches. In the current TV set
cost basis where prices have stabilized,
a 34-inch NTSC tube would be double
that of the 27-inch one. The new HDTV
tube is now much more expensive than
the NTSC ones and likely to stay higher
forever. Even when volume brings down
the prices, the electronics are many
times more complex, and the HDTV re-
ceiver will probably never drop below
double that of the 4:3 NTSC beauty.

Now to a little bit more of the psy-
chophysics area. Human vision is about
140° horizontal. The subtended angle to
the eye has to be over 20° before one
gets the sensation of being in the action.
In the average home, this would require
a wall-sized screen. Of course, a much
higher resolution is needed for this pre-
sentation, but how deep is the public's
pocket?

Similarly, large-sized NTSC pictures
are available to the home today and the
sales are low indeed. Is it because the
scanning lines are visible and the resolu-
tion poor? | believe that the viewer, who
enjoys the one-third lower picture quality
of VHS is not rejecting the large screen
because of picture quality, but because
of the dual deterrence of wall space and
cost.

Next, let us consider the factors in the
entertainment that may impinge on the
value of 16:9 compared to 4:3. The typi-
cal scene in the typical drama is of two
individuals relating to each other. Fill up
the screen with their images and you will
see that the extra horizontal space con-
tributes nothing to the story. Maybe a
horse race or some athletic events bene-
fit from 16:9 but at what cost?

Comes the inevitable comparison by
the home viewer of the two formats. At
the same price, the HDTV screen is
miniaturized to less than one half the
area of NTSC. If he wishes to keep up
with the Joneses and buy the new HDTV
wonder, his wallet will shrink by 80%.

| am sure you will agree with me that
the engineers and visionaries should put
psychophysics ahead of inappropriate
research. HDTV, at the quality level of
film, is desirable only for the commercial
marketplace where the price is secondly
to the function. Research, to lower the
price of home TV set, as is coming with
digital compression of NTSC, and the
addition of computer goodies at afford-
able figures makes sense.

If the ATTC report is unchanged and
a final system is selected that requires a
$2,500 TV receiver, and if by 2008 all
free broadcast stations are required to
present HDTV only, the home viewer
can still watch NTSC on cable or satellite
TV. It is probable that no more than 5%
of the audience that now has large
screen TV sets, will buy the $2,500
HDTV set. Without viewers, ATV sta-
tions are sure to go bankrupt and that
will spell the end for “free” broadcast TV.

Another serious problem

The other major flaw in FCC Docket
87-268 is the delay in field testing the
winner of the laboratory contest. As an
experienced chief engineer, | went
through many a painful period when a
new product encountered field problems
not anticipated by the laboratory engi-
neers and required expensive redesign.
In my opinion, field testing is as impor-
tant as any other feature of the new ser-
vice.

Apparently, ATTC closed the door to
new contestants. As is the case in any
technology, new technology is rearing its
spoiler’s head! Professor Schreiber of
MIT has mentioned a few topics needing
urgent studies — soft thresholds, spread
spectrum, single frequency networks
and orthogonal frequency division multi-
plex. Substantial improvement in cover-
age and echo protection are projected
by the sponsors.

To repeat the theme of my previous
articles on the subject of HDTV, | believe
that HDTV should be left to the private
entrepreneurs who need large screens
for their showplaces.

The FCC should concentrate on set-
ting a standard for multiple NTSC pro-
grams on a single 6 MHz carrier to serve
the “free” broadcasters with the most
economical TV service for the entertain-
ment and educational needs of the pub-
lic.

The multimedia (computer) industry
could always marry their ever-changing
products with a standard TV capability
without the blessing of an FCC mandate.

Let the marketplace be the judge! CT
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My opinion of telephony
entry into cable TV

By Fred J. Rogers

President, Quality RF Services Inc.

cumbent has the advantage of win-

ning. Just as in politics, the incum-
bent supplier of any telecommunica-
tions service must be considered the
favorite to dominate that service. The
incumbent’s position can be under-
mined by vigilante actions when cus-
tomers’ needs are neglected. A combi-
nation of excellent customer service,
channel selection, reliability, communi-
ty awareness and government-im-
posed low prices ensures a firm long-
term subscriber base.

Many observers in the struggle for
dominance of video delivery discount
the value of being the incumbent sup-
plier. Many believe that a savings of a
few dollars a month or a pay-per-view
(PPV) service will inspire cable cus-
tomers to switch video suppliers and
these believers have telephone “polls”
to back their positions. Customers sat-
isfied with their cable service will re-
quire a substantial incentive to switch
and many will never change video sup-
pliers. The difference between answer-
ing “Yes, | will switch” on a telephone
poll and making an appointment to
“rewire” may be as different as night
and day.

I n many political elections, the in-

Advantages, disadvantages

The main advantage a telephone
company has in being a video supplier
is having the house “wired.” | must
admit that not digging up the cus-
tomer's yard to install a new drop is a
major telco advantage, but what about
the wiring in the house? Is there any
chance the telephone outlet will be
next to the family TV set? Will tele-
phone connections be near the other
TV sets in the household? Not likely!

The telephone company will still
need to do some in-home wiring to be
in the video business even with the
twisted-pair now in place. The require-
ment for an appointment to install in-
house wiring drastically reduces the
threat of immediate telephone video
service. Also, how will the customers
react to another “box” on each and
every TV set for PPV? Next, how
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much threat can one to three channels
of instantaneous PPV be to cable TV?
Correct me if | am wrong, but video
stores seem to have more to fear from
the telco threat than cable TV opera-
tors. Also, once the telephone compa-
ny has this service, why not put the
very same service on the regular
cable? This could be just the service to
make PPV additional revenues for
both large and small cable operators.

There are other video suppliers in
addition to the telephone industry, one
being the “wireless cable” industry —
multichannel multipoint distribution
services (MMDS). For the wireless in-
dustry to be a major video provider,
signal compression must become a
cost-effective reality. At the point com-
pression increases the number of
channels for cable’s competitors, the
same technology can be used to
strengthen cable’s incumbent position.
As wireless cable continues new star-
tups, many future potential cable sub-
scribers in areas not yet cabled may
be lost for good; the incumbent rule
will work in the wireless cable opera-
tor's favor too.

Another cable TV competitor, direct
broadcast satellite (DBS, also called
DTH or direct-to-home), has several

major hurtles when competing with
cable TV. Most homes have more than
one TV set. In fact, the average TV set
operates 13+ years and often the fami-
ly TV set moves to the master bed-
room when a new one is purchased.
Meanwhile, the kid's room inherits the
old bedroom “boob tube” and so on.
Will a cable customer settle for DBS
on just one TV set? Does this mean in-
ternal wiring and “boxes” on each TV
set? Who pays for all that electronics?
The lack of major broadcast networks on
DBS will require internal home wiring and
outside antennas for typical ex-cable
subscribers. Many satellite dish cus-
tomers still have a large “bird bath” in the
back yard and may be reluctant to buy
another satellite dish even if it's small.
Government regulation of cable TV
rates may become a major problem for
would-be competitors. Artificially de-
pressed cable rates may discourage
competition. With the Cable Act, com-
petitors usually pointed to rising cable
bills as a reason to switch to a new
video provider. Now cable competitors
need to find a new cause, other than
rates, to get a foot in the door. Score
another point for the incumbent cable
TV video supplier and government
regulation. CT
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It's true. Once you install AOFR couplers in your fiber optic
network, that's the last you'll see of them. And that's the
way it should be.

Your fiber optic network faces extreme environmental
challenges and your couplers have to be able to take the
heat. And the cold. And any element Mother Nature throws
at them. AOFR couplers can. That's why they're installed
around the world, in all types of climates and conditions.

Because your customers. expect dependable service all
of the time, downtime is not an cption. AOFR couplers can
make the critical difference.

The keys are superior design, automated manufacturing
and rigorous testing. AOFR'’s automation precisely controls
each coupler's manufacture under a Quality System that is
ISO 9001 certified — from design and manufacturing to
assembly and shipping. Then, to put our couplers to the

ultimate test, we subject them to freezing cold, blazing heat
and everything in between.

The result of this proven process is a reliable product of
the highest quality. One that stays put once it's installad.
One that passes the test of time. So if you want to take a
really close look at an AOFR coupler, better do it before your
plant is installed. Because you won't get another chance.

For more information about AOFR's wide range of
couplers and related products, call your nearest AOFR

. AOFR

Making Connections Worldwide

A subsidiary of <4 BHIP

AOFR Americas Inc. « 800 East Campbell Road, Suite 108 * Richardson, Texas 75081 « USA « (214) 644 1394 « FAX (214) 480 9278
AOFR Europe GmbH + Dauthendeystrasse 2 + D-81377 Munich « Germany + (089) 714 0911 « FAX (089) 719 3933
AOFR Pty Limitad « 9 Lyell Street « Fyshwick ACT 2609 « Australia + (06) 280 5911 » FAX (06) 280 6393
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[t you're not using our
WindowLite PLIUS cable
diagnostic tools, you've been

perating in the Dark.

APERFORMANCE/ACCURACY

WindowLite PLUS" is a rugged, field-tested signal level meter, a performer /
with year's of experience conducting everyday system testing. For accuracy,
we'll put WindowLite PLUS up against anybody's SLM. Even though they l

do outweigh us as much as 5 to 1.

AFLEXIBILITY

With flexibility built in by design, WindowLite PLUS gives you maximum

utility from the single unique device. A true innovation in field diagnostics, it offers full-function SLM capability
in our exclusive, lightweight testing platform. It's soon to become your primary system maintenance tool because
it works the way you do—on the move from one trouble spot to another, day after day, on the ground, in
the bucket or on the pole.

AMODULARITY

System Testing Innovation began with our WindowLite and continues with the improved WindowLite PLUS and
our full line of optional testing modules. These modules help the technician carry out important diagnostic tests
without the burden of older, bulky, competitive equipment. We are developing new, trouble free modules that
are dependable and accurate, in anticipation of the rapidly changing requirements of the industry.

AUSER FRIENDLY

WindowLite PLUS was made to work with you. The high resolution LCD screen provides maximum contrast
and readability in any light. The modules attach quickly and easily. You can configure WindowLite PLUS to
match your system, speeding up the work of every one of your technicians.

THE |
ANSWER
1s the Right
Answer.
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WindowLite PLUS
Is The SYSTEM for cable diagnostics.
TESTING

WindowLite PLUS" >
l'/“ SIGNAL LEVEL METER Jite
> 11
This Fiber

A true innovation in
test equipment,

Optic powermeter module
offers dual wavelength

modularity is available only in
our hand-held WindowLite PLUS. [
detection: 1310nM and
1550nM. User selectable, it measures

The first SLM of its kind, PLUS St
in dBm or Watts. Rugged construction

is the test system of tomorrow,
here today.
Attach any module to the basic makes it tough in the field. Attaches
easily to WindowLite PLUS. Can be
used for making loss/gain measurements.

FiberLite"
FIBER OPTIC

signal level meter for liteweight,
expanded cable system testing.

> SnifferLite"
[/ RF | FAKAGE
DETECTION

Attached to our
WindowLite PLUS, signal leakage
detection can be carried out quigldy
and easily. Drive-throughs are
ossible with the aid of the Vehicle
Bocking Station. SnifferLite can be
used from pole, in bucket or on foo.

. DeltaLite"
o [E
DeltaLite L

The DSR-2000
Memory Chip fits easily into an
amplifer housing to store on-site
data. Delta Moc%ule attached to
WindowLite PLUS recovers
historical data and graphic
information. v

B
& con c A Employee Ouned Corporat
‘“*9 GomSonicsiinc.

Nobody does more for cable.
P. O. Box 1106
1350 Port Republic Road
Harrisonburg, Virginia 22801 USA

PrintLite"
[/ 11ARD COPY
IN THE FIELD

Generate on-site
reports without leaving the field
or download data to an office PC
for printing and in-depth analysis
of stored data. Produce Graphic, g
Configuration and Tabular %eports -

. ’ 337
for domestic and non-domestic Tc}eph°gf %gzgjgg%ls
carrier groups. Telefax 703-434-9847

Contact ComSonics for information on International distributors.

See us at the Western Cable Show, Booth # 1347. Reader Service Number 33.
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New revenue sources:

Nonentertainment services

By Edward J. Zylka
Director of Marketing
Zenith Communication Products

s we all are hearing a lot about,
A the acceleration of digital tech-
nologies for cable TV is creating
new opportunities for cable operators
beyond the realm of traditional video
entertainment services. In addition, the
new Cable Act, fiber deployment and
telco entry into cable will facilitate the
move by the cable industry into nonen-
tertainment services. The high band-
width conduit offered by cable presents
a fully interactive “last mile” connection
that can support not only traditional en-
tertainment (video) but also nontradi-
tional services including data (local
area networks — LANs) and telecom-
munications (personal communications
networks — PCNs). The seldom-ap-
preciated upstream or reverse chan-
nels are of great value to the cable op-
erator. Interactive applications that uti-
lize the two-way cable plant will provide
cable operators with a new source of
revenue.
Link Resources (IDG) reported that
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$25 billion was spent on personal com-
puter-based communication systems
for the home in 1992. It is estimated
that more than 50 million U.S. homes
have a cable TV connection and a 25%
penetration of homes have personal
computers. The opportunity exists for
the cable TV operator to support data
connections using the wideband con-
nection of coaxial cable to over 12 mil-
lion homes.

Municipal market segments that are
already reached by cable TV include
businesses, health services (hospitals,
doctors’ offices, clinics), legal offices,
financial institutions, educational insti-
tutions, community facilities, and, of
course, homes and apartments. Com-
puter-based distance learning can be
accomplished for K-12 (kindergarten
through 12th grade), and colleges and
universities with links to homes, dormi-
tories and campus resources (libraries,
mainframes, file servers, etc.). Con-
sumer services can be offered to home
users such as work-at-home (cable-
commuting) and electronic resource
access.

What are we
waiting for? — ATM?

The future advancement of asyn-
chronous transfer mode (ATM) from
money machines to money-making
machines does not restrict cable TV
operators from developing strategies
today to create incremental revenue
using currently available hardware and
software technologies. The need for a
“virtual” point-to-point connection, as
provided with ATM, is necessitated by
services such as video and voice,
which require the guaranteed delivery
of digitized data. LANs use media ac-
cess control protocols to enable multi-
ple stations to transmit and receive
data on the same cable and, in gener-
al, were not designed to provide priori-
tized delivery. Delays generated by
traffic congestion and access negotia-
tion on these networks is easily accept-
ed by data users — access may be
hundreds of milliseconds and appear
similar to retrieval times for a floppy
disk drive. LAN-based systems for

(Continued on page 63)
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The P&T Touch:

EVOLVING TECHNOLOGY,
EXPANDING SERVICE

Over 30 years of superior service,
Power & Telephone Supply has
expanded its depth of CATV prod-
ucts to include a full-line inventory of
connectors, conductors and instru-
mentation equipment representing
the industry’s top suppliers.

A network of 11 company-owned
warehouses disperses this inventory
to the places where it's needed.
Customer deliveries and warehouse
restocking are optimized by a
company-owned truck fleet.

Power & Tel's unique combination
of resources results in
superior price, ser-
vice and product
availability.

Our 30 years
of experience
help us select
the suppliers who
offer what smart
buyers need. The
volume achieved by
national and international coverage
helps us negotiate the prices smart
buyers can live with

World-class experience, product
depth, local attention to customer
needs. No wonder Power & Tel is
number one for smart buyers.
Contact us for the outlet nearest you.

Power & Telephone
Supply Company

2701 Union Extendeq, Suite 300
Memphis, TN 38112-4417
901/324-6116  FAX 901/320-3082
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light of the move into delivery of
telephony services is access to
existing telco facilities. Is there
proximity or access to the long
distance carrier’s “point of pres-
ence” or main trunk? Access to
the local telephone central office
facility may be necessary not
only in terms of collocation of in-
terface equipment within their fa-
cility but access and interface to
hub sites and trunking. Will there
be convenient access to the local
cellular telephone carriers?
Some cable systems are aggres-
sively pursuing partnerships with
cellular providers to provide fiber
interconnection of cell sites. If a
personal communications net-
work (PCN) is implemented in
some areas, this will become
even more of an issue. Is the pro-
posed headend location con-
ducive to implementation of inter-
connects with other signal carri-
ers, alternate access or other po-
tential new business opportuni-
ties?

Utility
input

Our industry is rapidly coming
to the realization that we are no
longer an isolated video distribu-
tion system but the backbone of

>

Office and headend protection

Maintenance bypass

O/VO

Standby
generator

Automatic
transfer

uPsS

Utility power
input panel

7

(L <s}wnch

Out

Batteries

:

Interruptible circuit panel

Lights

Air conditioner

Fans

Noncritical equipment

v

Uninterruptible circuit panel

Satellite receivers
Modulators and processors
VTRs

Computer equipment
Ad insertion equipment
Telephone system

the delivery of many other ser-
vices that are now facilitated by fiber
optics and digital transmission. The
headend of the new digital network is
becoming one big computer facility with
multiple signal processing systems. In-
terconnections with other cable sys-
tems, telephony providers, government
entities and others will be the key re-
quirement for success. Interconnectivi-
ty is very important and the headend
must be located, designed and operat-
ed in such a way as to optimize this
goal.

Headend design objectives

When designing a new facility or re-
modeling an existing location, there are
several very specific design objectives to
consider. There is no “right” or “wrong”
design, but each operator must take
into account unique local conditions
and characteristics as well as antici-
pate future growth requirements. All
this must of course be kept in the prop-
er financial perspective. The cost of
these new facilities can be significant
and they must be designed and con-
structed in such a way as to minimize
waste and unnecessary cost and maxi-
mize utility and longevity.
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Powering

The fundamental base to build from
is the power reliability of the facility. In
older locations, this can be a real prob-
lem. Additions to the building and
headend rack space have been
“tacked-on” over the years. There may
be several additions and expansions
that have exceeded the initial electrical
capacity of the facility. Subpanels and
extra feeders may be distributed
throughout the building with poor
grounding integrity and improper load
balance. When the operator has the
opportunity to start from scratch and
design a new facility, there are several
tips that really don’t increase the over-
all cost and can greatly increase the re-
liability.

Most new facilities are designed
with a “dual power bus” system, which
is a division of electrical distribution
into two categories: “interruptible” and
“uninterruptible.” (See accompanying
figure.) The electrical panels are de-
signed in such a way as to permit load
shedding of nonessential equipment in
the event of a power outage until a
standby generator is started and
comes on-line in about 30 to 60 sec-

onds. This power circuit is called the
interruptible bus because it is allowed
to go down for a brief period of time
during an outage. Examples of inter-
ruptible loads are lighting, air-condi-
tioning, heating, fans and noncritical
electrical equipment. Keep in mind
that these loads only go off for the
amount of time that it takes the gener-
ator to start up and transfer into ser-
vice.

The uninterruptible bus is powered
by a UPS (uninterruptible power sup-
ply) and is designed to power the criti-
cal loads in the headend such as the
receivers, modulators, processors, am-
plifiers, fiber-optic transmitters and re-
ceivers, microwave equipment, tele-
phones and telephony equipment, etc.

Really any electrical device that di-
rectly or indirectly affects the reliable
transmission of signal in or out of the
headend should be powered by the un-
interruptible bus. The ferroresonant
transformer-based UPS design pro-
vides line conditioning and protection
from voltage transients during normal
utility operation. When there is a

(Continued on page 64)
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Keep Your
Revenue Flowing

Pay-per-view, PCS, movies-on-demand, interactive services . . .
the list of additional revenue streams grows each day. And,

as these services increase, system reliability

becomes more critical.
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With the right management system for your headend, fiber or traditional
distribution network, you can provide dependable, profitable cable service.

Headend failures are rare, but when they do
happen, all subscribers are affected. With
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Keep your revenue flowing with the right alarm detail screen.

management system. Contact your nearest
sales representative or call 800-722-2009 to
‘ learn more about the headend or distribution
system thats right for you.
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Our customers are the winners.
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Telephony over cable:

CISN and

By Richard Lyford
Product Manager, ANTEC Network Systems

And Thomas Tighe
Product Manager, AT&T Network Systems

ecause the United Kingdom vig-
B orously encourages competition

in its local telephone market,
regulators have embraced cable sys-
tems’ capability to provide both enter-
tainment and telephony services via
one hybrid fiber-optic/coaxial system.
TeleWest International — the joint ven-
ture between Tele-Communications
Inc. and US West — is taking full ad-
vantage of this favorable regulatory cli-
mate by adopting a highly flexible evo-
lutionary path for its developing cable
networks.

The company's strategy is to pro-
vide both entertainment and telephony
services over a “single pipeline” to the
home. This approach would eliminate
the need for two separate cable and
telephone networks by offering both
services over one infrastructure.

“Obviously, it's less expensive build-
ing one network rather than two,” ex-
plains TeleWest Senior Vice President
of Engineering Chuck Carroll. “Since
broadband cable TV systems are very
good candidates for delivering both tra-
ditional entertainment video and tele-
phone services, there's a huge poten-
tial for those just starting out to build
networks that will provide both. In this
way, CATV (operators) can position
themselves to take full advantage of
new service offerings — like telephony
— that the cable TV network can pro-
vide.”

Network evolution

Over the past 20 years, cable com-
panies have invested heavily in coaxi-
al cable to deliver their services to
households. Today, this investment
not only pays off in cable revenues,
but turns out to be the most cost-ef-
fective way to link the broadband net-
work to the home. The last few years

(Continued on page 70)
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As communications
industries converge, your
need for flexible, cost-
effective network solutions
grows. C-COR's FlexNet
amplifier series fits your
needs now and into the
future.

A Capability - Offers
increased channel and
service capability from
basic service to
interactive multimedia.

A Flexibility - Complements
all of today's fiber-rich
architectures.

A Security - Provides
status monitoring with
C-COR's unique Cable
Network Manager.

A Upgradability - Housed
inthe new 6-port/ 1 GHz
housing, the future-
proof platform for ease
of upgrades.

A Reiiability - Backed by
C-COR's extended
warranty and full line of
technical customer
services.

The first o bring extended
bandwidth amplifiers to the
market, C-COR provides
40 years of quality, cutting
edge technology, reliable,
on-time delivery and
innovative system solutions
that grow with you.

' FlexNet - .
...The F.lexible Fit
with a Future!

®
C:CON
ELECTRONICS INC

60 Decibel Road

State College, PA 16801

814-238-2461
800-233-2267

See us at the Western Cable Show, Booth # 444. Reader Service Number 36.



ATM's role in
CATV/telephony/multimedia

By Robert E. Baker
Plant Manager, TCA Cable TV

ith all the talk today of super-
highways, multimedia, inter-
active video, video-on-de-

mand (VOD) and the such, its hard to
pick up a trade magazine nowadays
and not see technical jargon that was
not seen a year ago. For the most part,
we don’t know the meanings nor how
they will affect us in our industry. Just
exactly how will our CATV outside
plants and our headends get into this
superhighway anyway? Enter ATM
(asynchronous transfer mode), one of
those bits of jargon.

A simple explanation

In the Society of Cable Television
Engineers Broadband Communications
Technician/Engineer (BCT/E) Category
V training, you can learn about different
data networking and architectures and
find out that a CATV system is really a
broadband communications network
capable of handling data and voice
transmissions as well as video informa-
tion. Because of the medium CATV
uses (mostly coaxial cable) we have a
definite bandwidth advantage over the
miles of mostly twisted-pair copper wire
the telcos have in place. (Twisted-pair
bandwidth decreases with length.)
While cable and the telcos are both
moving toward deployment of fiber, the
telcos still have all that copper wire to
deal with. It will be some time before
the telcos can deliver the bandwidth
and quality to the home, which we are
capable of now.

When we get into multimedia, inter-
active video, VOD, personal communi-
cations services (PCS — another piece
of jargon for mobile phones), alternate
access, and the like, our cable systems
will be handling voice and data in addi-
tion to video information. Our base-
band of signals will be of different for-
mats and speeds and multidirectional.
To be fully functional we must interface
with terminals outside of our system.
Just how will we do that with all of the
different signal sources? And for a
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“ATM is capable of
data rates into Gb/s
and can switch and
transmit unrelated
and diverse services.”

large volume of users and possible
high-speed data traffic, how will we en-
sure everything gets from us or to us
intact and efficiently?

Picture if you will, a simple local
area network (LAN), consisting of a
user at both ends, two modems and
coax in between. User Number One
sends information (any kind) to User
Number Two. That information goes
into a modem that converts and condi-
tions the information for transfer via the
coaxial cable. At the distant end, an-
other modem simply reconverts and re-
conditions the information back into the
form it was at the sender, so it may be
received. While | am oversimplifying,
ATM will fulfill the “interface” require-
ment as did the modem, and the super-
highway will replace the coaxial cable.

The superhighway will most proba-
bly be a hybrid system of fiber, coaxial
cable and microwave, and will be pro-
vided by long-haul communications
companies such as AT&T, MCI, Sprint,
Internet and the like. This superhigh-
way will provide a pathway between
our CATV system and other CATV sys-
tems, and between us and other infor-
mation sources such as phone compa-
nies, computer services (Compuserve,
Dow Jones, etc.), information archives
such as libraries around the country
and the world, video game sources and
movie suppliers, and on and on and
on. The gate through which we must
pass all of this to and from the super-
highway will be the ATM switch and
that will most probably be located with-
in our headend.

A short overview
If you were to rent lines from your
local telco, and you were providing

an interconnect for some business
within your service area, and that
business needed a DS-1 or T1 (1.544
Mbps) or a DS-3 or T3 (44.736 Mbps)
service, the telco would charge you
for that data rate regardless of
whether the line was fully used or
not. With ATM, you pay for the band-
width that you actually use, when you
use it. How’s it work? Here’s a brief
overview.

Let’s go back to SCTE BCT/E Cat-
egory V training. As said before, this
category teaches about many kinds of
transmission methods. One of these
was “asynchronous transmission,”
which simply put is a data transmis-
sion with overhead bits that contain
transmission information such as
speed and routing in the cell header.
It has start and stop bits and timing is
independent. In Category V, you also
can learn about various protocols,
which again, simply put are the rules
for communications systems opera-
tion that must be followed. ATM is a
series of powerful protocols that de-
fine a fast-packet switching technolo-
gy capable of carrying voice, data and
video (all at the same time and at gi-
gabit rates).

ATM is capable of data rates into
Gb/s and can switch and transmit un-
related and diverse services. It is a
cell relay technology and consists of a
fixed length 53-byte packet or cell.
(Note: 1 byte contains 8 bits and is
sometimes referred to as an octet.)
All these cells, which are constant in
size, enter the ATM switch in an
asynchronous manner. It can vary the
bandwidth provided for a given ser-
vice using the header information
within the cells consisting of 5 bytes
or octets (40 bits). This is where the
cost savings is realized over typical
DS-1 and DS-3 services, since with
ATM you only pay for what you use.

Another advantage is that software
is not required for ATM use. The ATM
switch is hardware-based using RISC
(reduced instruction set computing) in-

(Continued on page 73)
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capital costs of building an all-glass
network.

He believes the cost may come
down when vendors begin designing
their networks with FTTH in mind. For
example, between 35% and 50% of
the cost of the optical network units in
typical FTTC networks is for fairly low
tech components that could be opti-
mized if placed in the customer’s
premises. “If manufacturers get the
right signal, they can focus on that a
lot sooner than people believe. That
will let us build far cheaper passive op-
tical networks in the outside plant,” he
says.

If the current generation of FTTH
customer boxes cost $1,500 to $2,000,
these may tumble like the cost of the
VCR, points out Gaspare, who also
believes that ambitious plans by large
companies will play a key role in get-
ting ambitious vendors to cut costs.

Here today?

It was this large market that inspired
Optical Communication Corp. to develop
its FTTH system. OCC plans to bring the
cost of FTTH down to less than hybrid
coaxial networks, while maintaining com-
patibility with existing telephone stan-
dards and providing video services ca-
pability.

OCC has developed a low-cost way
for getting signals from an optical net-
work unit to the home. Loughery Kuhn
(CEO of OCC) maintains that the system
enables homes to be attached to the op-
tical network at distances well over 500
feet, but the exact distance is propri-
etary.

The capital cost savings result from
the lower cost lasers used for trans-
mission, as well as the increased num-
ber of homes accessible by fiber from
the optical network unit. Kuhn says
OCC is actively looking for communi-
cations companies to participate in fu-
ture trials.

Although no one has yet installed
fiber-to-the-home on a large scale, it
may ultimately provide the lowest
cost, lowest maintenance and highest
bandwidth link to the home. Even if
companies have no plans to use fiber
on the current rebuild, it might make
sense to pull fiber along with the
coax, so that when the technology is
cheap enough, it will be easy to re-
build. But if OCC’s claims are true,
perhaps coax is past its prime, and
FTTH has become the lowest cost ar-
chitecture for bringing the information
highway home. CT
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Times Fiber
1S not

your average

' hole 1n the wall
company.

If you're like many cable systems, you're paying way too much for cable. Too much in rebuilds because of
moisture and corrosion damage. Too much in truck rolls because of cold weather conductor pullouts. Too
much in upgrades because the bandwidth couldn'’t live up to the demand. Too bad. Because it doesn't cost
any more to specify 1 GHz bandwidth, triple-bonded Times Fiber trunk and feeder cable up front. And then
reap the rewards of superior cable technology all the way down the line. Call 1 (800) 677-CATV.

L Times Fiber Communications, Inc.
Division of Amphenol Corporation
358 Hall Avenue - P.O. Box 384 - Wallingford, CT 06492
{203) 265-8500 FAX (203) 265-8422
1-800-677-CATV (USA Only)

See us at the Western Cable Show, Booth # 618. Reader Service Number 43.



IT’S CHIRPLESS

IT’S CHIRPLESS

IT’S CHIRPLESS

Why settle for DFB or YAG technology when Texscan's new TEMS
(External Modulation System) and Distributed Lightwave Systems
are available now? The new TEMS-I550 not only gives you more
reach, it gives you better performance.

LESS LOSS AND MORE REACH

Texscan’s new TEMS-1550 takes full advantage of the lower
optical losses encountered when fiber optic cable transmission
occurs at 1550 nm. Since the optical loss at 1550 nm is
approximately 40% less than at 1310 nm, its reach is
consequently 40% greater than 1310 nm lasers of equal power
output. Additionally, the TEMS is capable of launching a full 40
mW (16 dBm) into a single fiber for even greater reach
advantages.

1310 nm Reach

1310 nm Reach

CHIRPLESS TECHNOLOGY MEANS BETTER
PERFORMANCE

The TEMS-1550's chirpless technology eliminates the need for
dispersion shifted fiber. Its highly reliable 1550 nm light source,
coupled with its internal erbium doped fiber amplification
circuitry (that includes a highly reliable 980 nm pump laser) and

its unique Mach Zehnder modulation circuitry, allow the unit to
be optically, not electronically, optimized. Since there is no
electronic restriction on bandwidth, performance to 750 MHz and
1 Gigahertz is easily attainable. With full channel loading
capabilities on a single fiber, there is no need for multiple fibers.
The TEMS-1550 eliminates added costs and wastefulness
associated with multiband/multifiber approaches, and also
eliminates the need for “re-lasing” and its associated performance
degradation.

MORE VERSATILITY—EVEN MORE REACH

The TEMS 1550 is available in outputs up to 50 milliwatts
(17dBm) allowing you to reach the farthest regions of a system, to
connect a network of systems, or to supply sufficient optical
power for true “fiber-to-the-curb” system architectures.
Complementing the TEMS 1550 is Texscan's Erbium Doped
Fiber Amplifier, model EDFA 1550. The EDFA 1550, in
conjunction with the TEMS 1550, form a true distributed (not
“re-lased™) optical system. The TEMS 1550 allows you to take
full advantage of the low fiber loss at 1550 nm and the EDFA
1550's high output power as a solution that, until now, required
“re-lasing,” FM or digital schemes.

MAXIMIZE YOUR FIBER INVESTMENT NOW

For years, cable operators have built RF systems using lower loss
coaxial cable. The same should apply to fiber optic systems: It
wouldn't make sense to build an RF system using “high loss”
412-type coaxial cables, and it certainly doesn't make sense to
build a fiber system using “high loss” 1310 nm transmission
wavelengths when a lower loss path is available. It does, however,
makes sense to get the most for your fiber dollars now with
Texscan's lower loss, greater reach TEMS 1550 External
Modulation and Distributed Lightwave Systems.

*0 dBm input to receiver
Optical loss @1310 nm is .4 dB/km; @1550 nm is .25 dB/km

MS from Texscan.
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. nota DFB. . .nota YAG...it’s a better way!
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FIELD-PROVEN TECHNOLOGY

Eliminates the need for “re-lasing” and its associated

. performance degradation
The TEMS 1550 is based on field-proven technology. It is

currently in use and is already helping operators solve their reach

problems. If you're considering AM, FM, and/or digital optronics, * El"l':f;a“;s/ad(i?(:.gzm o w:stefulness .
the TEMS 1550 may be the solution to all your needs. multiband/muftliber approaches

TEMS “CHIRPLESS” 1550 NM EXTERNAL * Ideal for true “Fiber-to-the-Curb’ architectures
MODULATION SYSTEM

* Full line of optical amplifiers available
* More reach than other technologies with better performance

>> 40% less loss at 1550 nm than at 1310 nm * Redundancy options available
>> 40% farther reach than DFBs or YAGs of equal output

Lowers fiber costs and maximizes fiber investment

No need for dispersion-shifted fiber with “Chirpless” design

* Field-proven technology
Highly reliable light source and pump laser

Optically, not electronically optimized Texscan

No bandwidth limitation

Bringing New Light to Fiber Optics

10841 Pellicano Dr.  El Paso, Texas 79935
Full 750 MHz plus+++ (1 Gigahertz late '93) (915) 594-3555 or 800 351-2345 FAX (915) 591 6984

See us at the Western Cable Show, Booth # 224. Reader Service Number 44.



The Industry Standard

Searcher Plus

Precision Leakage Detector

For CLI compliance, the Searcher Plus offers
the best value in leakage measurement instru-
mentation. With more than ten thousand in
daily use in systems throughout the world, the
Searcher Plus has earned its place as the
industry’s most popular CLI instrument.

ANNUAL CLI TESTING

When used with a Trilithic AFS-2 antenna,
the Searcher Plus displays calibrated leakage
measurements down to 2 microvolts per
meter on a large, easy-to-read meter.

LEAK SEARCHES AND QUARTERLY
DRIVE OUTS

The Searcher Plus sounds an audible tone
whenever you drive near a significant leak.
The tone’s pitch rises with leak intensity, so
you can locate leaks without taking your eyes
from the road. The mobile mount supplied
with every Searcher Plus connects the
instrument to vehicle power and to an
externally-mounted “whip” antenna.

A simple latch removes the Searcher Plus
from the mobile mount for operation away
from the vehicle.

PIN-POINTING LEAKS WITH THE
NEAR- FIELD PROBE

An optional 6" near-field probe can be used to
track leaks right to their source. Use the
Searcher Plus’s audible tone to pin-point
leaks to within a few inches.

A FULL LINE OF LEAKAGE EQUIPMENT
AND ACCESSORIES

Trilithic offers a full line of leakage
measurement instruments, accessories,
calibrators and software. Call us at
1-800-344-2412 to discuss your specific
CATV testing needs and how Trilithic can
help you.

¥ TRLITHC

9202 E. 33rd
Indianapolis, IN 46236
(317) 895-3600

(800) 344-2412

FAX (317) 895-3613

See us at the Western Cable Show. Reader Service Number 45,



Nonentertainment

services
(Continued from page 40)

cable TV remove the expense associ-
ated with the central office switch of the
telephone world, which is emulated by
ATM.

The emergence of the Internet as a
viable “channel” for the cable operators
is creating a new revenue opportunity.
(See accompanying figure on page
40.) CableLabs is supporting a move
by cable operators to provide Internet
(a global electronic network previously
used and marketed to scientists, uni-
versities and businesses) access over
cable TV by early 1994. The Internet
“web” permits connection to an im-
mense array of electronic information
and user groups with discussions and
topics ranging from genealogy to mete-
orology. Electronic connections can be
made to the National Archives, the
CIA, the White House, the Library of
Congress and thousands of other facili-
ties worldwide, offering vast resources
for researchers, students and business
professionals.

Educational
opportunities for cable

The Village of Glenview, IL, in coop-
eration with Tele-Communications Inc.
(TCl-lllinois), is utilizing the institutional
cable TV plant to network seven schools
within the district. The district's comput-
er system uses Unix-based server
equipment and Apple Macintosh per-
sonal computers at each school site,
which are then connected to the broad-
band cable TV LAN backbone. This com-
munity computer network supports both
instructional and academic applications
and enables network access for 3,000
students and 400 administrators. An In-
ternet connection to Northwestern Uni-
versity is linked into the school network,
distributed to the school facilities and can
be shared by all users.

A distance learning pilot program is
being conducted in Provo, UT, as a trial
under the Utah Valley Business/Educa-
tion partnership. Its purpose is to pro-
vide home computing resources, includ-
ing Internet access, distance learning,
municipal government access and other
services. Using a new cable-LAN
modem product called HomeWorks in-
stalled in standard IBM-compatible PCs,
students had access to a complete
LAN-based K-12 educational learning
system at the cable headend. Depend-
ing on the grade level of the students, a

COMMUNICATIONS TECHNOLOGY
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specific curriculum could be download-
ed to the home with courseware, which
included math, English and science.

In the field trial, PCs were located at
various locations within Provo, varying
from five to 10 miles from the headend.
The trial proved that two-way cable TV
technology can be practically applied to
a residential cable TV plant for the deliv-
ery of high-speed local area networks. A
cost-effective product will allow cable
TV operators to compete favorably with
phone-based modems and ISDN, and a
computer-based educational learning
system will permit the extension of a
school curriculum to students at home.

The virtual office

Currently available data communi-
cations options to the home are limited
to “low-speed” telephone modems,
from 1,200 bits per second to 14.4
kilobits per second. The only other
telco option available is ISDN at
speeds of 56 kilobits per second. A
typical installation cost for an ISDN
line and PC equipment is approximate-
ly $2,200 per user. Because of the low
speed of phone modems, computer
applications are limited to point-to-
point connections and simple file
transfers.

New LAN-based digital cable TV
technology will now provide operators
with options to provide high-speed
data services to home subscribers.
The performance offered by cable TV
LAN products such as HomeWorks of-
fers performance up to 50 times faster

“The combination

of value-added
services, such as
Internet and high-
speed LAN-based
products for the
cable industry, pre-
sents an excellent
new market opportu-
nity — a new revenue
source, which takes
on special impor-
tance in the era of
cable reregulation.”

than 9,600 bits per second telephone
modems per user connection and will
permit operators to favorably compete
against phone modems and ISDN.

The beginning

The combination of value-added
services, such as Internet and high-
speed LAN-based products for the
cable industry, presents an excellent
new market opportunity — a new rev-
enue source, which takes on special
importance in the era of cable reregula-
tion. Now is the time for the cable in-
dustry to embrace the future and take
full advantage of the significant oppor-
tunities available to them through new
cable-LAN technologies. CT
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SYITEMS CORP
Formerly of the Nexus Group

LT-2000 Fiber Optic Transmitter
-Transmit high quality signals over more than
20 miles of fiber

-Add up to 80 channels without adjustment
-Eliminate amplifier cascades

-Minimize headends

@ Jerry Conn Associates, Inc.

PO. Box 444, Chambersburg, PA 17201

Smallest Optical Receiver

on the Market

DR-2020 Optical Receiver

‘Mount this compact outdoor receiver directly to
an amplifier

-Add fiber capability to any trunk, bridger or line
extender amplifier

-Eliminate extra amplifiers with high output power
-1 GHz frequency range

(800) 233-7600 (in USA)} / FAX (717) 263-1547
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New Technology Update

BACKREFLECTION

In Fixed and Variable Fiber Optic
Attenuators

System architecture has just
changed. Now, for the first time,
low backreflection attenuators can
be used in the headend. No longer
do fiber optic systems have to be
adjusted from the top of a bucket
truck at the receiver.

Tune your system for maximum per-
formance with our variable
attenuator...then install the fixed
attenuator with the correct value.

o Available in 1.0dB steps

e ~70dB backreflection at both
1300nm and 1550 nm

« Bare fiber or preterminated
e One piece price...under $100
(for fixed)
Check Out These Other
Quality Products From Radiant

« Super PC & APC (angle polish)
assemblies

« Fiber Optic Patch & Splice
Centers

¢ Outdoor Splice Boxes

For more information and prices, contact:

.RADIANT
@ COMMUNICATIONS
‘CORP.

Where Innovation and Quality Come Together

1-800-WOW-FIBR
In NJ (908)757-7444 o FAX: (908)757-8666
P.O. Box 867 « South Plainfield, N] 07080 U.S.A.
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investment only where incremental rev-
enues exist using today’s fiber/coax
plant as a foundation.

CISN was developed to support all
of the possible business opportunities
with a spectrum utilization plan that
recommends using the upper band-
width (550 MHz to 1 GHz) for digital
transmission. A significant portion of
this bandwidth is allocated for a return
path as shown in Figure 1 (page 46).
This return path would be in addition to
the 5 to 30 MHz cable systems normal-
ly allocate. Remaining spectrum would
be used for traditional CATV services.

For interactive applications, CISN
accommodates transmission of voice,
video, data or all three. Ultimately, sig-
nals could travel through digital rings of
a regional interconnect and into the
public switched network, using syn-
chronous optical network (SONET) and
asynchronous transfer mode (ATM)
technologies. Profit opportunities will
drive the evolution to each of these dig-
ital components, providing CATV net-
works with the means to be the broad-
band network of the future. (Refer to
Figure 2 on page 46.)

For TeleWest, the driving force be-
hind this type of network evolution is its
opportunity to generate additional rev-
enues now through residential telepho-
ny services in addition to traditional
CATV.

How the network works

The Cable Loop Carrier 500 (CLC-
500), a product jointly developed by
ANTEC and AT&T, is one of the first
“interactive” applications to expand
the role of cable networks as envi-
sioned by the CISN plan. As shown in
Figure 3 (page 70), the CLC-500 com-
bines the network design needed to
provide telephony over cable and ac-
commodates the associated equip-
ment needed to interface between
standard telephones and the public
switched telephone network. This ar-
chitecture offers CATV operators the
opportunity to provide voice applica-
tions via the cable TV infrastructure.

A headend terminal presents 16 E-
1 lines to the public switched tele-
phone network. Up to 30 subscribers
can be served by each of the 16 line
cards, making each headend terminal
capable of serving a total of 480 sub-
scribers. Multiple units can be added
at the headend to satisfy demand. The
headend unit's system controller pro-
visions subscriber terminals and acts
as the network manager to monitor

“Profit opportunities
will drive the
evolution to ... digital
components, provid-
ing CATV networks
with the means to be
the broadband
network of the
future.”

and report on major and minor audible
and visual alarms.

Incoming digital telephony signals
from the public switched network pass
through the headend terminal where
they are assigned a specific frequency
and time slot based on the address of
the telephone call. Then, these sig-
nals are transmitted via fiber-optic
cable through a Laser Link Il telepho-
ny transmitter. Entertainment signals
are transmitted via a Laser Link Il
through a separate fiber. At an inter-
mediate point, called the hub divider,
telephony and video signals are inte-
grated. The hub divider converts the
optical signals to RF, combines the
RF telephony signals with the enter-
tainment services that are received
from the headend via the separate
fiber-optic system, and transmits both
signals over coaxial cable to the sub-
scriber service area. Forward path
telephony signals require a 25 MHz
block of spectrum in the 500 to 750
MHz range. (TeleWest has chosen
625 to 650 MHz.) Return path remains
in the traditional 5 to 30 MHz spec-
trum. TeleWest has devoted the 50 to
500 MHz spectrum for traditional
CATV services.

Once entertainment/telephony sig-
nals arrive at the home, a directional
coupler/splitter sends the signals to
both the set-top converter and the
CLC-500 subscriber terminal. The
CLC-500 unit, which operates like a
modem, converts the downstream dig-
ital telephony signal derived from the
coaxial cable input into an analog sig-
nal that can be recognized by a stan-
dard telephone set. Upstream, the
subscriber terminal converts the ana-
log telephony signal back to RF and
transmits it back to the hub divider.

Establishing the network
TeleWest designed its network to

be enhanced incrementally, with the

initial design serving 2,000-home

COMMUNICATIONS TECHNOLOGY



areas. With an assumed buy rate for
telephony services of 20%, this net-
work design will accommodate antici-
pated demand. However, should de-
mand increase in a particular service
area, TeleWest has planned for the
placement of a secondary hub di-
vider that can further subdivide the
service area and reuse the same 25
MHz block of spectrum for additional
subscribers.

Since entertainment signals con-
tinue to be available from the prima-
ry hub divider, the secondary hub di-
vider does not need an optical re-
ceiver. Rather, the secondary hub di-
vider simply passes the entertain-
ment signals on to the smaller node
(typically 500 households) through
the coax input from the primary unit.
New fiber links are established from
the headend to the secondary hub
divider to provide for telephony ser-
vices to the smaller service area.
(Dark fibers should be installed dur-
ing the initial construction.) A filter at
the secondary hub divider eliminates
telephony data traveling from the pri-
mary hub divider to the secondary
hub divider, and telephony signals
are received and returned to the
headend via the new fiber-optic
links.

This type of network evolution is
consistent with the CISN vision. It
promises to provide cable operators
with the means to build a combined
network capable of integrating
telecommunication services and en-
tertainment video, without the need
to dig up or redesign the network
each time a new business opportuni-
ty presents itself. Subscriber service
areas should be designed today to
serve existing needs. However,
those areas must be positioned to be
further subdivided as demand for
other interactive services increases,
as TeleWest has done.

In the future, as more digital tech-
nologies come into play, this type of
network will offer significant technical
advantages in capacity and signal
quality. And in the view of many in
CATV, this evolution of cable TV net-
works will be critical to the success
of the industry. For TeleWest and
others, telephony represents a new
revenue potential today. However,
telephony will be just one of the
many interactive services the digital
world will bring to the industry and to
the consumers CATV serves. CT
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ATM's role
(Continued from page 48)

telligence. Data cells can travel from
source to destination using the
switching information located in the
cell header. It’'s these features that
give ATM the high switching rates
through the switch (Gb/s). To save
overhead, error checking takes place
in the header only, assuming that if
the header is correct, then the re-

| maining data also is correct

Since ATM is a relatively new tech-
nology, there are no off-the-shelf

switches available for sale at this
time. Companies such as AT&T and
TRW in the United States and Fuijitsu
Corp. in Japan are currently working
with prototypes in the field. One that
made waves in the media recently
was the profotype being tested in the
Time Warner system in Orlando, FL,
by AT&T. This ATM switch is being
tested with interactive VOD. Others
are being used for transmission of
high definition medical images via su-
percomputers. AT&T expects to have
production versions in the field by the
end of this year or early 1994. CT

PAY TV TRAPS

NEXT DAY DELIVERY

* NEGATIVE -

POSITIVE -

TIERING

e INTERFERENCE SUPPRESSORS

We will handle your order, large or small, with the
conscientious and quick service that’s been
our hallmark for 25 years.

For more information, ask for our
FASTRAP/90 catalog.

MICROWAVE FILTER COMPANY
6743 KINNE STREET

EAST SYRACUSE, NY 13057

800-448-1666 » 315-437-3953

FAX: 315-463-1467
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FACT
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Repair Charge
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Including Parts
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| HDTV update

(Continued from page 50)

“The Grand Alliance technical proposal does not at this
time include this format,” McKinney said in a letter to the Al-
liance and Technical Subgroup Chairs Joseph Flaherty and
Irwin Dorros. “These values should be added to the Grand
Alliance technical proposal at the earliest practical date.”

Also promoting the 1,080 by 1,920 standard was NHK’s
Keiichi Kubota, who said the Japanese broadcaster will en-
dorse a shift to the 1,080 active line standard if it is adopted
in the United States. Japan's 1,125 line high definition sys-
tem currently includes 1,035 active lines.

Should the Society of Motion Picture and Television Engi-
neers adopt the standard, Kubota said, NHK will begin re-
placing its equipment with 1,080 line hardware when cam-
eras become available. Such cameras might be available in
about three years, Sony’s Larry Thorpe said.

Though they voiced willingness to discuss the issue, Al-
liance participants initially voiced a preference for the 960
line approach, noting they had considered and rejected the
1,080 line idea before forming their group. Zenith Electronics
Corp.’s Wayne Luplow said the 1,080 line system would cre-
ate a need for more memory in receivers and also would
lead to slightly more expensive displays.

The issue remained unsettled during a Technical Sub-
group meeting in August, when the Alliance told the Advisory
Committee panel it was still considering the choice between
the two formats. Advisory Committee representatives,
though, remained committed to the 1,080 format. “The Scan-
ning Format/Compression Expert Group has found no rea-
son for the Technical Subgroup to change its position,” the
Expert Group reviewing the issue told the meeting.

The group conceded the 960 approach presents less of a
compression challenge, but maintained its recommendation
of the 1,080 line option. AT&T's Bob Keeler, noting the Al-
liance still was “actively considering” the question, offered a
defense of the 960 line approach, citing compression and re-
ceiver cost issues.

As the deadline for settling the issue passed, however, Al-
liance participants elected to avoid a confrontation and adopt
the 1,080 active line approach. General Instrument’'s Bob
Rast, facilitator of the Grand Alliance Technical Oversight
Group, said the Alliance participants arrived at their decision
after a mid-October meeting at which all of the open issues

| were placed on the bargaining table.

The Alliance earlier had found itself unable to convince all
seven participating companies to agree to the 1,080 line for-
mat. Rast noted, while the Alliance did not achieve unani-
mous agreement on each of the open issues during its meet-
ing, all parties agreed to support the final recommendations
to the Technical Subgroup. “We followed a professional pro-
cess,” Rast said. “We got here for the right reasons.”

Despite the initial disagreement on the format question,
the Technical Subgroup Expert Group did not object to the
idea of two formats, stating it would not be appropriate to for-
bid either the progressive or interlace format.

Embracing MPEG-2

The Alliance participants also bowed to Technical Sub-
group wishes in adopting a compression plan with no diver-
gences from the Moving Pictures Expert Group (MPEG)
standard. Compatibility with MPEG-2 had emerged with a
high premium from an August Technical Subgroup meeting

COMMUNICATIONS TECHNOLOGY



“Chief among the Alliance
decisions was an agreement to
include the 1,080 active line
format in its HDTV standard.”

after participants insisted the Alliance would need to present
a strong justification for any divergences from the standard.
The Alliance compression plan then included AC Leak, an
AT&T-developed technology aimed at improving the sys-
tem'’s error resilience and speed in channel change.

Though the Alliance presented AC Leak to the MPEG
committee during a July gathering in New York, the technolo-
gy was left out of the MPEG standard. Despite the MPEG
group’s decision, the Alliance had kept the technology in its
plan, maintaining MPEG compatibility should remain sec-
ondary to high-quality pictures.

But at the Technical Subgroup’s October meeting, the
group decided alternatives to AC Leak — such as progres-
sive refreshing — could fill AC Leak’s role in the system. The
Alliance also decided not to employ multiple variable length
code (VLC) tables, another element outside MPEG-2 that the
Alliance earlier had considered. “We are now fully compliant
to MPEG-2 syntax,” GI's Woo Paik told the subgroup.

Other Alliance representatives said the group plans to
conduct computer simulations in the weeks ahead to assess
the adequacy of high definition pictures produced without

any compression tools outside of MPEG-2. Should the simu- |

lations prove inadequate, participants said, the Alliance
might later add additional tools back into the compression
system and then present them to the MPEG group for adop-
tion in the international standard.

“The goal is pure MPEG,” Zenith’s Luplow said. Rast
speculated the MPEG group would need to conform to the
Alliance standard if hardware testing proved the pure MPEG
syntax is insufficient for providing high definition pictures.

The Alliance also said it plans to include B-frames in its
system. Alliance members earlier had made a tentative deci-
sion against using the B-frames, citing problems with com-
plexity and channel acquisition time. The addition of B-
frames, though, brings the Alliance system closest in com-
patibility to the MPEG-2 “Main” profile.

Another MPEG profile — the “Simple” profile — did not in-
clude B-frames in its specifications for high definition video,
though the HDTV level of that profile was removed at a Brus-
sels MPEG meeting following the Alliance decision to include
B-frames.

Choosing an audio system for ATV

While accepting the subgroup wishes on compression
and scanning, the Alliance also conformed with Advisory
Committee recommendations against additional audio test-
ing and instead put the contentious issue to rest by selecting
the Dolby AC-3 system as the Alliance audio system.

The decision ended a dispute that earlier had generated
reports of cracks in the Alliance, with Philips Laboratories
pushing for a retest of audio systems against the wishes of
Dolby Laboratories Inc., which refused to participate in addi-
tional testing. During testing performed at Lucasfilm in July,
the Philips Musicam system suffered during the playing of
glockenspiel and tympani test material.

While the Technical Subgroup's Audio Expert Group rec-

2799

New Recelver with
Refurbished Descrambler Card

SUB-BAND

Modulators
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T-Channels, 4.5mhz & Agiles

800-331-5997

DX-647 IRD’S
SA-9650 IRD’S
BT-2001 IRD’S
BT-6156 IRD’S
DRAKE IRD’S

Standard, Plus, VCRS or No Card Available

(800) 331-5997

1575 N. 105th E. Ave.
Tulsa, Oklahoma 74116
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ommended the adoption of Dolby AC-3 at 384 kilobits,
Philips pushed for a retest of systems, citing an implementa-
tion error in its system. The proponent took its case to the
Advisory Committee in early October and explained prob-
lems with its hardware to Technical Subgroup Co-Chair
Joseph Flaherty and representatives of the Audio Expert
Group.

While Advisory Committee representatives accepted
Philips’ explanation as plausible, they maintained the group
should make its system selection in time for October's meet-
ing rather than submitting the systems to additional testing.
Prior to the meeting, the Technical Subgroup’s Audio Expert
Group had strongly opposed a repeat of the testing conduct-
ed in July.

“We feel that the (Expert Observation and Commentary)
testing that was conducted at Skywalker Ranch in July was
fair and valid, and that any retesting is of questionable value
and impractical,” Expert Group Chair Jim Gaspar said in a
letter to the Alliance. “The FCC Audio Experts Group recom-
mends that the Grand Alliance make a decision based upon
the findings of the Audio Specialist Group, since we feel that
another month of delay would be expected to contribute lit-
tle, if any, further useful information.”

Gaspar's group later recommended the Alliance adopt the
Dolby AC-3 system at 384 kilobits. “We've come to the con-
clusion tests are done,” Gaspar said.

Following the meeting with the Expert Group and the Ad-
visory Committee, Philips’ Carlo Basile, department head of
Advanced Television Systems, said his firm was disappoint-
ed with the outcome of the dispute but remained onboard
the Alliance program. “We're here,” he said.

In a separate statement following October’s meeting,
Basile’s company noted Musicam will serve as the system
backup if the Dolby system exhibits problems. The company
also cited the hardware “bug” in its statement and said it has
been able to correct the problem.

Cranking up the transmission derby

While settling disputes with the Advisory Committee con-
cerning MPEG compatibility, the scanning format and audio
testing, participants in the venture also have been preparing
for an internal competition to determine what transmission
technique the ATV system will employ.

The decision involves a battle between two approaches
— vestigial sideband (VSB) and quadrature amplitude mod-
ulation (QAM). While participants spent much of the summer
compiling a paper analysis of the two technologies, most ex-
pected the Alliance will need to conduct a hardware bakeoff
before it reaches a decision.

Earlier testing did not yield a clear winner. During a
February review of transmission performance from the first
round of testing, Advisory Committee Special Panel mem-
bers awarded 16 “stars” to the Digital Spectrum Compatible
(DSC) system while awarding 15 to the Channel Compatible
DigiCipher system. The DSC system employed a VSB trans-
mission approach while CCDC used QAM transmission.
Some observers, though, said the VSB results indicated a
slight advantage over QAM.

CableLabs, in a statement made prior to the Alliance an-
nouncement, voiced its preference for multilevel VSB trans-
mission. A separate recommendation, from the Advanced
Television Systems Committee Broadcasters Caucus did not
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specify a preference for QAM or VSB transmission, but did
state broadcasters “prefer the highest data rate mode of an
ATV system (32 QAM or equivalent) unless subsequent tests
show that data rate reduction is the only effective method to
solve interference problems.”

Though the Alliance earlier had planned on conducting
the bakeoff internally, at the meeting in October said it in-
stead will conduct the tests at the ATTC, combining the tests
with transmission verification work.

While preparing for the transmission bakeoff, Alliance and
Advisory Committee participants also have been examining
the European coded orthogonal frequency division multiplex-
ing (COFDM) transmission technology.

The Technical Subgroup’s Transmission Expert Group
had planned a visit to Europe to inspect COFDM hardware
during September, but decided to postpone the trip in order
to see the latest COFDM hardware.

Making strides: ATV
transport and interoperability

Other ATV issues generated less controversy through-
out the summer and fall. While audio, scanning format
and transmission questions remained open as late as
mid-October, the Alliance Transport Specialist Group by
then largely had completed its work in defining the system
transport layer. The group, which like the Audio Group
had set Aug. 31 as a target date for resolving open is-
sues, originally listed program guide implementation, the
details for local program insertion and the relation of
audio and video clocks among the open transport layer is-
sues.

Participants have since decided to lock the audio and
video clocks, establishing a specifically fixed relationship
between the audio and video data. Transport Group Facili-
tator Terry Smith said the decision should improve the cost
of sets, because it will allow receivers to be built with one
system to handle the audio and video clocks.

The group also decided to include information in the
transport layer that will tell the receiver which services will
be mapped together to form a program. Smith noted such
information will become important in allowing the receivers
to decode and assemble multiplexed programming.

On the issue of local program insertion, Smith noted the
group has taken some input from the header/descriptor
work of SMPTE and added the participants believe “hooks
are in place” to allow for program insertion and live edits.

The Advisory Committee also has made strides in ad-
dressing increasingly popular concerns about the “interop-
erability” of the ATV system. Participants in August creat-
ed a “Joint Expert Group” to examine the issue.

The group, chaired by Robert Sanderson, manager of
the Image Telecommunications Center at Eastman Kodak,
held a meeting in September to study the Alliance system
in terms of interoperability. Executives listened to the lat-
est description of the system design from Alliance repre-
sentatives. Participants, representing such industries as
broadcasting, telecommunications, computers and produc-
tions, reviewed the Alliance ideas with an eye toward how
they serve “stakeholders” in the nation’s telecommunica-
tions and information infrastructure.

Sanderson said Alliance representatives presented their
system in a layered approach, as they had with members
of the Technical Subgroup. Representatives offered up-
dates on the transport, transmission, format, compression
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“While accepting the subgroup
wishes on compression and
scanning, the Alliance also
conformed with Advisory
Committee recommendations
against additional audio testing
... by selecting the Dolby AC-3
system.”

and audio subsystems. The interoperability experts princi-
pally met to prepare for a later two-day review of the sys-
tem in October by executives from various industries.

Such a meeting initially was proposed by Apple Com-
puter's Michael Liebhold during the August meeting of the
Technical Subgroup. While Liebhold did not attend the
presentation of the Interoperability Group’s report to the
Technical Subgroup in October, other participants in the
group gave the Alliance high marks on its interoperability
performance. The group concluded the Grand Alliance
proposal demonstrates “significant commitment” to inter-
operability by incorporating the concepts of all-digital im-
plementation, layered architecture, header/descriptors,
packetized data structure and MPEG-2 based video com-
pression.

The issue of interoperability generated much discussion
among Washington policy makers following the announce-
ment of the Alliance. After the announcement, House

Telecommunications and Finance Subcommittee Chair-
man Rep. Edward Markey (D-MA) held a hearing on the
plan at which he asked witnesses whether the Alliance
participants had “pushed the edge of the envelope” on in-
teroperability. Markey later submitted a series of questions
on interoperability to acting FCC Chairman James Quello,
noting witnesses at the May hearing cited interoperability
as a “critical” issue in the creations of new jobs in TV man-
ufacturing and other industries.

The House Technology, Environment and Aviation Sub-
committee also held a June hearing on the issue at which
Apple Computer’s Liebhold criticized the Advisory Commit-
tee process as ill-equipped to assess the Alliance sys-
tem’s benefits to industries holding a stake in the U.S. in-
formation infrastructure.

Saving the testing labs

In addition to establishing the Interoperability Group, Al-
liance members and representatives from the ATV testing
labs in August established a plan to keep the both the
ATTC and the Advanced Television Evaluation Laboratory
(ATEL) available for testing the system once it is complet-
ed.

The two pacts, which the Alliance negotiated separately
with the Communications Research Center (CRC) in
Canada and the Advanced Television Test Center in
Alexandria, VA, provide financing to help the labs remain
open while the Alliance builds its system during the next
nine months. The agreement signatures, which followed
several weeks of negotiation between the two sides, gave
the Advisory Committee assurance it will have indepen-
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dent facilities to test the Alliance system once its construc-
tion is complete.

“I'm confident we'll be able to get through the testing
period,” said ATTC Chairman Warren Williamson, who
noted the two sides still will need to convert the general
agreement into a final contract. The Alliance pact with the
CRC — a Canadian government institute that oversees
the Advanced Television Evaluation Laboratory — also
awaits approval in a final form, though participants in the
talks said they expect few substantial changes.

“I think our letter of intent is pretty close to what will be
a final contract,” said Williamson. He added the lab has
been anxious to complete an agreement to ensure its abili-
ty to remain open.

Such financial concerns were bearing down on the labs
this spring as they approached what was to be a second
round of proponent testing. Both labs had specified the
proponents would need to pay the costs of maintaining the
labs beyond the planned start date for testing in the case
of a delay.

Those “standby” costs — covering the period between
the May testing start date and the official Technical Sub-
group decision in late June to abandon a second round of
competitive testing — will be paid by the Alliance as part
of the general agreement. Alliance participants also will
pay testing fees to both labs once they complete a proto-
type next year.

As the labs approached a second testing round this
spring, the ATTC and ATEL estimated testing costs at
$18,000 per day and $7,000 per day, respectively. Execu-
tives representing both labs said negotiators used those

figures as a starting point for calculating costs for testing
the Alliance system next year but ended with slightly dif-
ferent estimates.

“The agreement is similar, but not identical,” said one
participant in the talks. ATTC’s Williamson noted his lab
will continue to divide testing costs between the six fund-
ing members of the ATTC and the Alliance. He added,
while proponent contributions to maintain the lab since its
opening have amounted to less that one-quarter of the ap-
proximately $20 million price tag, contributions from the
system builders will increase under the new agreement.

“It's true that it's costing us more this time,” added
Philips Laboratories’ Basile. Basile, who participated in the
negotiations, noted the ATTC will enjoy less broadcaster
support than it did during the first testing round.
Williamson added the lab sought to keep testing fees
down during the first testing round to avoid deterring
smaller competitors from participating. With the Alliance
now assembled, he said, that concern no longer exists.

A four-month delay

The various conflict resolutions sealed at October’'s Tech-
nical Subgroup meeting did not come without a price. Gl's
Rast told the subgroup the decision to change the interlace
format, combined with an earlier decision to include B-
frames in the compression system would add time to the Al-
liance hardware development.

“It's a four-and-a-half month hit,” Rast told the subgroup,
speculating the ATTC would be able to begin its testing in
mid-October of next year. The previous Advisory Committee
schedule called for testing to begin in June of next year. CT
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Error correction
(Continued from page 53)

For example, the Reed
Solomon (255, 223) code,
which was used in the Voy-
ager spacecraft, is capable of
correcting up to 16 byte errors
per block. Figure 2 (page 53)
illustrates the formation of a
Reed Solomon data block.

Errors in the Reed Solomon
sequence are located by
generating a set of bits
known as a syndrome. The
syndrome is obtained by re-
encoding the received data
bits in the receiver and using
the re-encoded bits to gener-
ate a parity sequence. The
regenerated parity sequence
is then compared by exclu-
sive-ORing it with the re-
ceived sequence. If the result
of the exclusive-OR opera-
tion is all zeroes, no errors
are present. Otherwise, the
nonzero syndrome bits point
to those locations that are in
error.

In order to provide extra
protection against burst er-
rors, the Reed Solomon data
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is often interleaved prior to transmission. Interleaving is
performed by writing data into memory in sequence but
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reading it out in a |
different sequence
such that bytes fol- |
lowing each other in |
the transmitted data |
sequence are not |
from the same Reed |
Solomon block. If a |
burst error occurs, the
corrupted data will be |
spread over several dif-
ferent Reed Solomon |
blocks, thereby facili-
tating error correction. |
The interleaving pro- |
cess is illustrated in |
Figure 3 on page 53 |
for the rather simple |
example of a (7,5) |
Reed Solomon code |
interleaved to a depth
of 3 (Figure 4 on

page 82). ‘

Convolutional
codes

Convolutional codes differ from block codes in that the
convolutional code does not have a block structure. Instead,
the n coded bits are based on k data bits plus the content of
the encoder memory. Convolutional encoders are typically
implemented by combinations of shift registers and exclu-
sive-OR gates.

Two simple examples of convolutional encoding are shown
in Figure 5 on page 82. The encoder in Figure 5a consists of a
two-stage shift register and three exclusive-OR gates (denot-
ed by a circled plus sign). For each bit shifted into the register,
two output bits are produced. Therefore, this example is
known as a rate 1/2 encoder. The example shown in Figure
5b is a rate 2/3 coder. That is, three coded bits are generated
for every two information bit inputs. In general, the rate of any
convolutional coder is given by the ratio of information bits to
code bits. The data overhead of the convolutional coder is
given by:

% overhead = 100(n/k - 1) (2)

Where:
k = number of information bits
n = the number of code bits

The number of memory cells in the coder is known as
the constraint length. The constraint lengths of the coders
in Figure 5a and 5b are two and four, respectively. A large
variety of convolutional coders exist and are described in a
number of texts.3* In some QAM modulators that employ
convolutional coding, only the lower order bits are coded
and the higher order bits are transmitted as uncoded data.

Because a convolutional coder has a finite number of
memory elements, only a finite number of input and output
combinations are possible. The behavior of convolutional
coders can be described in terms of either state or trellis dia-
grams. The state of an encoder is defined as the contents of
the two leftmost bits of the shifted data sequence (including
the input bit).

Figure 6 shows all the possible input and output combina-
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tions for the rate 1/2 coder of Figure 5a. From an inspection of
Figure 6, it is seen that transitions between certain states are
not possible. For example, a transition from state 00 to state
11 cannot occur because shifting a 1 into state 00 causes the
contents of the first shift register location to be 0 and not 1.

Figure 6 can be used to construct the so-called trellis
diagram of Figure 7 (page 84), which shows all possible
state transitions for both 0 and 1 inputs. In Figure 7, each
state is represented by a circle and permissible transi-
tions between states are shown by the arrows. The labels
on each arrow in parentheses represent the inputs that
produce the state change, and the labels without paren-
theses show the output resulting from a particular state
change. The trellis diagram forms the basis for the Viterbi
decoding algorithm.

Viterbi decoding

Viterbi decoding is best visualized in terms of a time expan-
sion of the trellis as shown in the example in Figure 8 for the
input sequence 0101100—-. The Viterbi algorithm tries to find
a path through the trellis that differs in the fewest bit positions
from the received sequence. The algorithm does this by keep-
ing a continually updated score, referred to as a branch metric,
on each of the most likely paths through the trellis. The path
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having the lowest score is considered to
be the correct path. Those information se-
quences that generate the most likely paths
are known as survivor sequences. An ex-
cellent description of the Viterbi algorithm is
given in Reference 5 at the end of this arti-
cle.

in practice, trellis coding is general-
ly concatenated with Reed Solomon
coding because the combination of the
two processes results in better coding
gain.

Coding gain

Coding gain is defined as the reduction
in the C/N required to achieve a particular
bit error rate for coded vs. uncoded data.

The concept is illustrated in Figure 9 for
a 64 QAM signal. In Figure 9, bit error rate
is plotted vs. E/N,. That is, energy per symbol divided by
the noise power spectral density since this quantity is inde-
pendent of the data rate. In the example shown, the coding
gain is about 7.5 dB at a bit error rate of 10°. Coding gain
must always be specified at a particular error rate. Another
way of looking at the coding gain is in terms of the reduction
in bit error rate that the code produces at a given C/N. For
the example of Figure 9, at a C/N of 21 dB, the bit error rate
will be about 2 x 10 for uncoded 64 QAM. This error rate
will produce an unacceptable digital picture. Error correction
reduces the bit error rate to 109, which is quite acceptable
since uncorrectable errors in this range can easily be han-
dled by error concealment techniques.

Concatenation of Reed Solomon and convolutional coding
provides quite good error correction since the two codes are
complementary in many respects. Reed Solomon codes gen-
erally have lower coding gain than convolutional codes but are
quite good for error detection and, with interleaving, are capa-
ble of correcting burst errors. Convolutional codes produce
higher coding gain but perform rather poorly under burst error
conditions. The use of soft decision demodulation® will provide
additional coding gain for both single and concatenated codes.

This article has attempted to provide an overview of error
correction techniques that are currently being used for digital
video transmission. The reference material will provide a more
rigorous mathematical treatment of the subject for those who
are interested in studying it in more detail. CT
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Optical fiber fusion splice protection
for the trunk /feeder network

By Joyce Kilmer, Ph.D.
North American Agent
Optotec North American Agency

he decision to choose fusion splic-

ing over mechanical splicing for
the optical fiber portions of CATV net-
works was based primarily on the
lower back reflections seen from fu-
sion splices required for video trans-
mission over fiber. Unlike fusion splic-
ing where the glass fibers are actually
welded together to form a continuous
piece of glass, mechanical splicing re-
lies on mechanical parts to hold the
two fiber ends together in micron-di-
mensional alignment over the life of
the splice.

The first generation of mechanical
splices used glues to secure the two
fibers in place. (Hence the term “glue
splice.”) Much development work was
done to identify types of adhesives
that could maintain stability after ex-

Figure 1: Single fiber splice protection sleeve
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Figure 2: Tool used to inject
resin into protective sleeve
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posure to water, temperature and hu-
midity cycling. However, with the ad-
vent of a new generation of mechani-
cal splices that relied on mechanical
parts that “gripped” the fibers to hold
them in position, the glue splice fell
out of favor.

The “grip splice” became popular
because it was easier to install in the
outside plant environment. But the
grip splice, like all mechanical splic-
ing technology, requires some sort of
index-matching material (e.g., a gel
or a grease) to give acceptable opti-

Fusion splice protection

Fusion splicing always has been as-
sumed to be more reliable than me-
chanical splicing, but that assumption
is based on the fact that the fusion
splice protector (or “protection sleeve”)
will stand up over time. Therefore, the
fusion splice protectors need to be sub-
jected to the same rigors and tested to
the same degree as mechanical
splices (e.g., water immersion, temper-
ature humidity cycling, etc.). This is the
rationale behind the recent issuance of
a new Bellcore Generic Requirement

cal loss and re-
flectance perfor-
mance. There al-

Figure 3: Splice loss change after recoat

ways has been an | Protection applied
uncertainty about 60—

the stability of

these index-match- 1

ing materials over 50—

time. Consequent-
ly, fusion splicing —
was selected as
the technology of
choice for routine
fiber installation
and construction
activities. Mechani-
cal splicing is pri-
marily used only for
quick restoration of
interrupted service. =
Then, at a more
convenient time,
the temporary me- —
chanical splice can |
be removed and re- -0.02
placed by a perma-
nent fusion splice.
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Figure 5: Effect of aging on tensile
single-fiber recoated fusion splices
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Technical Advisory, TA-NWT-001380,
Issue 1, September 1993, “Generic Re-
quirements for Fusion Splice Protec-
tors.”

There are a number of different
ways to provide protection around your
fusion splice. One of the more popular
employs a heat shrink plastic tube.
However, quite a range of differences
in the reliability of these products has
been observed.'?

A good way to quantify the reliability
of a splice is to tensile test it. To do
this. you grip both the fiber ends com-
ing out of the splice and pull them until
something happens. If you tensile test
a mechanical splice, you effectively
test how well the fibers are glued or
gripped by the splice and a “pull-out”
force is recorded. If you use this to test
fusion splices you have to pull until the
fiber breaks — which is typically five to
10 times more force than the mechani-
cal splice’s pull-out force. To gain infor-
mation about reliability of a splice, you
perform this test on splice samples that
have been environmentally aged in
water, in temperature/humidity cycling,
or in the field.

For the case of the heat shrinkable
splice protector, Hakan Yuce et al re-
ported that some heat shrinkable splice
protectors had their initial unaged me-
dian strength reduced by as much as
92% after exposure to one month in

BACK TO BASICS/COMMUNICATIONS TECHNOLOGY

Figure 6: Thermal cycling of single-fiber recaated fusion splices
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AEMS will identify and mark reflections
that are echoes.

Another important feature of auto-
mated fiber analysis is the ability to
identify multiple events too close to
measure separately. On a long fiber
with multiple events, some spaced
close together, a single pulse width
may not identify all events. Multiple
pulse widths are needed. But selecting
the appropriate pulse widths can be dif-
ficult, even for an experienced opera-
tor, and can leave some events undis-
covered. Automatic multiple pulsewidth
acquisition solves these problems by
selecting the proper pulse widths (bal-
ancing dynamic range with resolution)
needed to properly characterize the
fiber link.

The mini-OTDR’s low cost is de-
signed to spur more widespread use
throughout a system. That means the
tool should find broader application in
the field. And field use requires a tool
that is easier and safer to transport, as
well as more reliable under variable
and often harsh field conditions.

Mini-OTDRs meet this challenge.
They're exceptionally small and light —
hand-held units, not bulky bench sets.
For example, some models weigh only

eight pounds, not the 25 to 45 pounds
of traditional OTDRs.

Like the best notebook computers,
the best mini-OTDRs feature backlit
LCDs with high-quality graphics that
are easy to read in the dim light of a
cabinet or underground chamber, or in
no light at all. Internal batteries that
hold up to eight hours of power free
users from the need for an AC power
source. Mini-OTDRs also need to be
rugged, with dust-, water- and shock-
resistant cases. They should be able to
withstand field temperatures from -
15°C to 45°C — and accidental drops
of up to 30 inches.

Because mini-OTDRs are less ex-
pensive than OTDRs, users get a high-
er level of price/performance benefits.
They can deploy more units throughout
their systems for more thorough test-
ing, detecting more problems before
they can cause costly downtime. And
they can do so with lower investment in
worker training and test budget.

Mini-OTDR checklist

CATV operators can gain better
maintenance and system service, and
do so for lower cost, by making mini-
OTDRs an important part of their

equipment mix. To gain these benefits,
operators should consider the following
mini-OTDR checklist:

¢ Accurate, repeatable, automated
function: Does the mini-OTDR use
technologies such as automated event
marking software and multiple pulse
width acquisition to ensure reliable, re-
peatable measurements from any point
along the fiber?

* Clear, readable display: Does the
mini-OTDR facilitate fast, accurate
measurements with an easy-to-under-
stand display? Is that display designed
for use under actual field conditions?

* Ability to document and store data:
For maximum productivity, your field
workers will need to quickly document
and store maintenance data. Will your
mini-OTDR support electronic storage
on floppy disks or similar media?

* Rugged: Is the tool resistant to mois-
ture, dust, dirt and shocks?

* Extended dynamic/measurement
range: Does the mini-OTDR have
enough measurement range to accu-
rately measure your longest fiber links?
* Ease of use: Powerful features won’t
be used if they're not easy to use.
Make sure the features on your mini-
OTDR pass this test. BTB

MINEX

"\ ONE SMALL STEP!

THAT'S ALL IT TAKES TO ENTER THE FUTURE..

AND THE FUTURE IS MINEX.

A revolution in outdoor line extenders and indoor
MDU amplifiers, the MINEX presents a major
advancement in the reduction of

SIZE, POWER CONSUMPTION, and COST.

This breakthrough in amplifier design delivers
performance that equals or exceeds that of
conventional full-sized products. MINEX
amplifiers are available in a wide range of
Push-Pull and Power Doubled models to
862MIlz.

Flexible, Adaptable, Reliable,
and Affordable solution from..

MINEX..another

Triple Crown Electronics
4560 Fieldgate Drive
Mississauga, Ontario, L4W 3W6
Tel 416-629-1111 Fax 629-1115

See us at the Western Cable Show, Booth # 1062. Reader Service Number 71.
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s Exceeds TR-NWT-000771

= One person installation

The Keptel LG-600 keeps moisture away
= 216 fiber capacity while making installation or re-entry quick
= 6 cable ports and simple. Utilizing our uniqu_e sealing

system and the experience gained from

deploying more than 15 million outdoor
enclosures, Keptel's LG-600 keeps your
splices high and dry!

At Keptel, we are committed to the philosophy that Quality = Conformance + Performance

Keptel, Inc., 56 Park Road, Tinton Falls NJ 07724 Tel: 800-883-8378 Fax: 908-389-3746
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It’'s been one of 'tlhose d

By David Sutton
Chief Technician
TCI Cablevision of Galesburg/Monmouth

hen the dispatcher came into my
office and told me that one of our
service technicians needed to talk to me
on the radio, | knew it would be bad
news. He's been a service technician for
seven of his 10 years with the company,
and if he couldn't figure something out it
was bound to be interesting.
“Base to Unit 10.”
“Dave, | need you to come to my Job
Number 2. I've had a little accident.”
“OK, do | need to call the police or an
ambulance?”
“No, but | need the power company.”

The incredible falling wrench

That's a new one, even for him. |
asked the dispatcher to make the call
and headed toward the job. Seems the
day before he had made a temporary re-
pair to a cut drop to a four-unit apartment
building and was there to replace the
drop and clean up the wiring. After tight-
ening a fitting on the splitter, he sat the
wrench on top of the power meter.

At one time the power service was
overhead and had since been changed
to an underground service. The electri-
cian had temporarily covered the open-
ing for the power riser with friction tape.
Now, several years later, the tape gave
way when the wrench came along.

The tech tried to make a grab for the
wrench as it fell into the box. Fortunately
he missed. Had he caught the wrench
as it made contact with a live conductor,
the results could have been disastrous.

The customer in the first apartment

complained in loud, profane language
about our incompetence and the fact
that we had inconvenienced her.

“I don't think she likes me,” the techni-
cian observed. “Maybe | should have
just died in her backyard.”

“I don’t think that would be enough.
She'd probably call the office and ask to
have the next victim sent over.”

We recovered the wrench, with the
help of a power company service man. It
is kept as a reminder that a slight mis-
step can lead to injury or worse.

The incompetent electrician

On my way to the headend one
morning, one of our installers called me
on the radio.

“I'm at my first job. | get a spark when
| touch the connector to the grounding
block or the trailer,” she explained.

What's the big deal? This is a common
problem in mobile home installs. She
ought to know how to handle this.

When | pulled up, she was standing
in the yard trying to keep the neighbor
kids away from the house. She ex-
plained that she got a spark when she
ran the drop under the fence. She had
cut a connector on the end of the cable
and | casually tapped it against the
fence. The flash of blue light and the
smell of ozone was enough to convince
even me that there was a problem here.
The voltage measured 108 volts be-
tween the fence and the cable sheath. |
put out the fire in my eyebrows and went
to talk to the customer. She obviously
thought we didn’t know what we were
talking about, so | had to press the issue.

“You've got a big problem here. Any-

ays ...

one touching the trailer or fence could be
electrocuted. We have to call the power
company,” | said. “We will be back out to
hook up your cable service when your
problem is fixed.”

“My daughter said she got shocked
but we didn’t believe her,” she finally ad-
mitted.

After talking to them, | discovered that
a brother had just hooked up an outlet
for a new dryer. He obviously got the
wrong conductor hooked to ground.

“He used to work for Acme Electric.
He knows what he’s doing.”

Take a minute

What’s the point? The things that kill
or injure can come unexpectedly. Every-
one knows better than to stick a wrench
into an electrical cabinet that is still live,
but wouldn’t think twice about loosening
a fitting on a grounding block that has a
ground wire attached to it. Just because
something is supposed to be grounded
does not mean it is safe.

Take a minute to look things over.
Are the grounding block, ground wire
or connectors discolored as if they had
been overheated? The jacket on the
drop wire may show signs of melting or
burning, particularly at the fittings. Look
at any vegetation that touches the mo-
bile home/metal siding. Burned leaves
or branches are a good indication of
trouble. If you're running a new drop,
check for voltage between the sheath
of the new drop and the grounding
block.

I'm convinced the things that you're
scared of are less likely to hurt you
than the things you don’t expect. BTB

RESPONDING WITH A SOLUTION!

Accepts 59, 6, 7, 11 and dual series cable.

Patent pending in U.S.A., Canada and other foreign countries

Responding to
your needs

with innovative
products and the

SACHS absolute

Messenger Drop Clamp

guarantee of

support and service.

The Outside Plant Hardware Specialist

(800)-829-7224

Call for your free sample

Sachs Canada Inc.
CORPORATE OFFICE

745 Avoca Avenue
Dorval, Quebec HSP 1G4

Sachs Communications Inc.
PLANT AND CORPORATE OFFICE
211 Stonewall Street
Cartersville, Georgia 30120

See us at the Western Cable Show, Booth # 1423. Reader Service Number 73.
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Where will you be
when your cable
goes down?

ll's a problem and a fact of life. Power goes
down. and your cable is likely 1o follow.

We suggesl a solution 1o this predicament.
The Centurion stand by power source batlery.
A battery from a company that has been
providing power when il's needed since 1920!
The Centurion. After all. when power goes

down_it's greal 1o have dependable back-up.

£~ CENTURION.

“/\" TELEDYNE
BATTERY PRODUCTS

P.O. Box 7950, Redlands. California 92375
(800) 456-0070 (909) 793-313/
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BOOKSHELF

During the Annual Membership Meeting
held at Cable-Tec Expo '92 in San Anto-
nio, the national board and staff learned
the importance of the development of
new training programs to the member-
ship. As a result, SCTE enlisted the ser-
vices of William Grant, author of the
widely recognized textbook, “Cable Tele-
vision,” to conduct a series of seminars
to be professionally produced as video

programs and made available on video-
tape to the members. These programs
follow the textbook, and build upon it.
Together with the textbook, the video-
tapes provide a comprehensive treat-
ment of the basics of CATV design and
operation. The tapes are available by
mail order through the SCTE. The price
listed is for SCTE members only. Non-
members must add 20% when ordering.

KEEP UPTO DATE

WITH CABLE TV TECHNOLOGY

3 days of informative, cost-effective,
up-to-date instruction for cable tv technicians.

FEBRUARY § - 10/ NEW ORLEANS, LA
MARCH 22 - 24/ KNOXVILLE, TN

call 800-233-2267

ext. 4422 for more information

ccon

ELECTRONICS

See us at the Western Cable Show, Booth # 444. Reader Service Number 80.

HEADEND PRODUCTS
DESIGNED TO KEEP YOUR CATV SYSTEMS APPEALING
AND PROFITABLE AMID FAST PACED TECHNOLOGICAL
AND REGULATORY CHANGE

Earthvision's Universal MOFF.2 System tracks satellite service migration and
growth. Our line of Cygnet electronics and accessories, fully supported by
engineering services, allows you to expand service rapidly and inexpensively.
Agile modulators means the channel you need is always in stock.

ygne

CYGNET MOFF2 MULTIPLE
OFFSET FOCUS FEED SYSTEM
o C, Ku and dual band feed homs
 universal, adapts to all reflectors
o computer-generated parameters
o corfosion proof construction

CYGNET FM4 AGILE FM MODULATOR
s four independently synthesized FM channels
® 88-108 MHz in 200 kHz steps
* monaural (or multiplex stereo baseband input)
* maximum output level +40 dBnmV

L T-qlﬁ-ﬂi!ii@ll
Systems Lid.
Earthvision Systems Lid.

Telephone: (306) 931-8822

826 57th Street East, Saskatoon SK Canada S7K 5Z1
Fax: (306) 931-8787 J

CYGNET SR~CK SATELLITE TELEVISION RECEIVER
o synthesized channel-uning

o C or Ku band operation

o VCII, Oak and BMAC compatible
o dual subcarrier demodulators

« all controls front panel accessible

CYGNET AM80 AGILE TELEVISION MODULATOR
« frequency agile, channel T7 to 80
o SAW filtered
o meets BP23 and FCC Part 76
o synthesized visual and aural carriers
¢ +50 dBnV output
e BTSC compatible, baseband or composite
o aural carrier disable, pre-emphasis bypass

CYGNET TD~VUC AGILE TELEVISION DEMODUILATOR
 synthesized tuning of all CATV, VHF and UHF channels
from 55—800 MHz
* vided/audio or composite video (preserves BTSC) output
* T channel tuning option available
o all controls via front pancl

Warch for new product announcements 1o be
made shorthy!
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& Techniques of System Layout, Urban
System Design and Rural System De-
sign — This video seminar discusses
and builds upon Chapters 13, 14 and 15
in the textbook. It begins to apply much
of what has been learned so far in this
series, including application of splitters,
directional couplers, selecting tap values
and the close spacing of amplifiers.
Trunk and feeder philosophy and appli-
cations are fully discussed, as well as
rural single cable design and the possi-
ble integration of both techniques. (1 hr.)
Order #T-1128, $45. B-IV

Note: The videotape is in color and
available in the 1/2-inch NTSC VHS for-
mat only. It is available in stock and will
be delivered approximately three weeks
after receipt of order with full payment.
The appearance of the symbol B- indi-
cates a videotape relating to a certain
category (noted by a Roman numeral |-
VII) of the BCT/E Certification Program.

Shipping: Videotapes are shipped UPS.
No P.Q. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or
Mexico: Please add $5 (U.S.) for each
videotape. QOrders to Europe, Africa,
Asia or South America: SCTE will in-
voice the recipient for additional air or
surface shipping charges (please speci-
fy). “Rush” orders: a $15 surcharge will
be collected on all such orders. The sur-
charge and air shipping cost can be
charged to a Visa or MasterCard.

To order: All orders must be prepaid.
Shipping and handling costs are includ-
ed in the continental U.S. All prices are
in U.S. dollars. SCTE accepts Master-
Card and Visa. To quality for SCTE
member prices, a valid SCTE identifi-
cation number is required, or a com-
plete membership application with
dues payment must accompany your
order. Orders without full and proper
payment will be returned. Send orders
to: SCTE, 669 Exton Commons, Exton,
PA 19341 or fax with credit card infor-
mation to (215) 363-5898.

Listings of other publications and
videotapes available from the SCTE
are included in the March and October
1993 issues of the Society newsletter,
“Interval.”



CALENDAR -

December

1-3: The Western Show, Anaheim
Convention Center, Anaheim, CA.
Contact (510) 428-2225.

1: SCTE Ark-La-Tex Chapter semi-
nar, how fiber is made and how it
works with rebuilds. Contact Randy
Berry, (318) 238-1361.

1: SCTE Delaware Valley Chapter
seminar, digital compression technol-
ogy, BCT/E exams administered, Wil-
low Grove, PA. Contact Louis Aurely,
(215) 675-2053.

1: SCTE Smokey Mountain Chapter
seminar, bench repair, sweep equip-
ment and field testing, Days Inn,
Kingsport, TN. Contact Roy Tester,
(615) 878-5502.

2: SCTE Chesapeake Chapter semi-
nar, plant maintenance, sweep and
CLI, Columbia, MD. Contact Scott
Shelley, (703) 358-2766.

2: SCTE Great Plains Chapter meet-
ing, Installer and BCT/E exams adminis-
tered, Courtyard Cate, Bellevue, NE,
Contact Randy Parker, (402) 292-4049,
2: SCTE New Jersey Chapter semi-
nar, FCC revisited, Installer exams
administered. Contact Linda Lotti,
(908) 446-3612.

2: SCTE Upper Valley Chapter semi-
nar, headend maintenance and FCC
proot-of-performance tests, Holiday
inn, White River Junction, VT. Contact
Chip Winchell, (315) 682-1446.

2: SCTE Upstate New York Chapter

seminar. Contact William Grant, (716)
827-3880.

6-9: ONI Fiberworks '93 training semi-
nar, cable TV systems, fiber-optic sys-
tem training, Denver. Contact (800)
FIBER ME.

8: SCTE Badger State Chapter
meeting, Installer and BCT/E exams
administered, Fondulac, WI. Contact
Brian Revak, (608) 372-2999.

8: SCTE Miss/Lou Chapter seminar,
Prime Star, Ramada Inn, Slidell, LA.
Contact Gary Vidrine, (504) 295-1197.
8-9: Scientific-Atlanta training semi-
nar, 8570/8590 System operation and
maintenance (System Manager 4/5),
Atlanta. Contact Bridget Lanham,
(404) 903-5516.

9: Society of Cable Television Engi-
neers Satellite Tele-Seminar Pro-
gram, Ghost Cancellation, to be
shown on Galaxy |, Transponder 14,
Contact SCTE national headquarters,
(215) 363-6888.

11: SCTE Rocky Mountain Chapter
meeting, Installer and BCT/E exams
administered. Contact Ron Upchurch,
(303) 790-0386, ext. 403.

12: SCTE Ark-La-Tex Chapter semi-
nar, how fiber is made and how it
works with rebuilds, Ramada Inn,
Bossier, LA. Contact Randy Berry,
(318) 238-1361

13-15: Society of Cable Television
Engineers Technology for Techni-
cians Il seminar, hands-on technical

Planning ahead

Jan. 4-6: Society of Cable Televi-
sion Engineers Emerging Tech-
nologies Seminar, Phoenix, AZ.
Contact (215) 363-6888

Feb. 22-24: OFC '94, San Jose,
CA. Contact (202) 223-8130.

Feb. 23-25: Texas Cable Show,
San Antonio. Contact (512) 474-
2082.

May 2-5: SupercomnVICC 'S4, New
Orleans. Contact (312) 782-8597.

training program for broadband indus-
try technicians and system engineers,
San Antonio. Contact SCTE national
headquarters, (215) 363-6888.

13-16: ONI Fiberworks '93 training
seminar, digital systems, digital net-
works training, Denver. Contact (800)
FIBER ME.

14: SCTE Chattahoochee Chapter
annual Christmas party. Contact Hugh
McCarley, (404) 843-5517.

14: SCTE Desert Chapter seminar,
construction safety and OSHA, San Gor-
gonio Inn, Banning, CA. Contact Greg
Williams, (619) 340-1312, ext. 277.

14: SCTE New England Chapter
seminar, BCT/E and Installer Certifi-
cation Tutoring, Greater Media Cable,
Worcester, MA. Contact Brian Be-
dard, (508) 853-1515.

14: SCTE Southeast Texas Chapter
seminar, proof-of-performance test-

ing, Supervision lIl, BCT/E and In-
staller exams administered, Warner
Cable, Houston. Contact Rosa Rosas,
(409) 646-5227.

14-15: Scientific-Atlanta training
seminar, distribution, Kansas City,
KS. Contact Bridget Lanham, (404)
903-5516.

14-17: Siecor fiber-optic training sem-
inar, fiber-optic installation, splicing,
mairtenance and restoration for cable
TV applications, Hickory, NC. Contact
(800 SIECOR1, ext. 5539 or 5560.
15: SCTE Central California Chap-
ter seminar, CATV design basics for
installers and technicians, Turlock,
CA. Contact Jim Robinson, (209) 835-
4037.

15. SCTE San Diego Chapter semi-
nar. Contact Kathleen Horst, (310)
532-3300, ext. 250.

16: Society of Cable Television En-
gineers OSHA/Safety Seminar for
systam managers and safety coordi-
nators on maintaining records and
developing safety training programs,
San Antonio. Contact SCTE national
headquarters, (215) 363-6888.
16-17: Scientific-Atlanta training
sem.nar, headend and earth station,
Kansas City, KS. Contact Bridget Lan-
han, (404) 903-5516.

17: SCTE Greater Chicago Chapter
meeting, BCT/E exams administered,
Zenith Electronics, Glenview, iL. Con-
tact 3ill Whicher, (708) 362-6110.

WESTEC COMMUNICATIONS, INC.

e VIDEO/TELEVISION SYSTEMS
* DATA & TELEPHONE SYSTEMS

FOR AML SYSTEMS
¢ REPAIRS & UPGRADES

* MODIFICATIONS

¢ REBUILT KLYSTRONS

* NEW AND REFURBISHED
EQUIPMENT

# Registered U.S. Trademark ot Hughes Aircraft Co

(602) 948-4484

14405 N. Scottsdale Road, Scottsdale, Arizona 85254
Microwave Service (800) 666-4441

\

FAx: (602) 998-8701

See us at the Western Cable Show, Booth # 158. Reader Service Number 86.



ASK A FIBER

When you clean the fiber, use a lint-free pad soaked Keep the splice trays covered and sealed to protect fiber
ends and avoid excess moisture, which may degrade
the fiber’s mechanical and handling characteristics.

only with 99% pure isopropyl alcohol.

The effects of
dirt, bending, water [~

In this month’s installment, our fiber ex-
pert answers your questions about the
effects of fiber handling on splicing effi-
ciency and system reliability as well as
a question on water’s effect on fiber.

By Douglas E. Wolfe

Senior Applications Engineer, Corning Inc.

<« When I’'m working with optical
fiber, may I touch the fiber without
causing damage?

Although touching the fiber's surface
may seem harmless, the dirt, moisture
and oil from your fingers can make a big
difference in cable TV system perfor-

mance and reliabili-
ty. That's why it's im-
portant to keep the
fiber clean and avoid
touching the glass
after it has been
stripped of its pro-
tective coating. Fail-
ure to clean and
handle fiber properly
can introduce micro-
scopic flaws. De-
spite the proven
strength of optical
fiber, these flaws can weaken the fiber
and potentially cause it to break. As
in a chain, the weakest link deter-

A

Although it's impossible to work with fiber and not bend
it, steps should be taken to follow manufacturer’s guide-
lines on bending.

* % % %

FIND LEAKAGE

50 to 1000 MHZ
Video Carriers
Marker Carriers

Interference Location
(Stuck Microphones)

New Technology (patented) converts any VHF or UHF FM receiver into a sensitive
Doppler shift radio direction finder. Simply plug into receiver’s antenna and external
speaker jacks. Models available with computer interface, synthesized speech, fixed site
or mobile - 50 MHz to 1 GHz. Call or write for details.

Fj DOPPLER SYSTEMS, INC.

P.O. BOX 2780 (602) 488-9755

CAREFREE, AZ 85377 FAX (602) 488-1295
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mines the strength of the entire fiber
length. The fewer the flaws, the
stronger the fiber and the more reli-
able the system.

Since fibers typically are exposed
only during splicing, technicians have
a great deal of impact on long-term
fiber reliability. Follow these basic
fiber handling guidelines to ensure
reliable system performance.

® Keep it clean. Always keep your
hands, equipment and work area
clean when working with fiber. When
you clean the fiber, use a lint-free
pad soaked only with 99% pure iso-
propyl alcohol. Other grades of alco-
hol can leave residue on the fiber.

Also make sure your cleaving and
splicing equipment is clean. A dirty



cleaver can cause mechanical dam-
age and introduce dirt particles or
contaminants to the fiber.

A dirty splicer can lead to higher
splice losses and remakes, increasing
your splicing costs.

* Hands off. Whenever possible, try
not to touch the bare glass. Excessive
contact can be avoided by limiting the
number of stripping passes. One pass
of the stripping tool should be suffi-
cient.

Be especially careful during the
cleaving process. Always cleave the
fiber immediately after it has been
stripped. Any dirt particles or abrasion
caused by improper handling could af-
fect splice strength and splice loss.

Also remember to be careful with
the blade and clamp areas of the
cleaver and minimize the number of
times the clamps contact the fiber sur-
face. Just one cleave attempt should
be allowed. If there is any indication
that cleaved or spliced fibers have
been nicked or scratched, then start
again.

* Keep it dry. Always make sure
the fiber is dry before any handling oc-
curs. Keep the splice trays covered
and sealed to protect fiber ends and
avoid excess moisture, which may de-
grade the fiber's mechanical and han-
dling characteristics.

< Are there limits on how tightly
| can bend the fiber during installa-
tion and splicing?

Although it's impossible to work
with fiber and not bend it, steps
should be taken to follow manufactur-
er's guidelines on bending. Failure to
adhere to these guidelines can result
in bending stress, which could reduce
the lifetime of optical fiber and affect
system reliability.

The recommended minimum fiber
bend radius varies depending on
whether you're talking about cabled or
uncabled fiber.

The minimum bend radius of ca-
bled fiber typically is of concern dur-
ing cable installation and depends
upon the cable design and radius.
See your cable manufacturer for spe-
cific guidelines. The minimum bend
radius of uncabled fiber should be no
less than 1 inch. Attention to bend di-
ameter is especially important during
fiber splicing. Tighter bends could ad-
versely impact fiber reliability.

When stripping the fiber in prepa-
ration for splicing, don't bend the

fiber to get a better grip. This may
exceed the maximum required bend
radius.

Before you begin splicing, make
sure that the fibers are neatly orga-
nized and properly coiled inside the
splice tray. When closing the tray, be
careful not to pinch fibers.

During splicing, keep a sufficient
length of fiber in the splice tray so that
you don’t exceed the minimum bend
requirement.

Attempting that one last splice with-
out sufficient fiber could bend the fiber
past the recommended limits, placing
unnecessary stress on the fiber.

By following these guidelines,
you'll achieve high-quality splices
more efficiently. You'll also ensure
that the fiber you install today will de-
liver high-capacity, reliable service to
meet future cable TV system require-
ments.

=« |f water gets into the fiber, can
it start to break down the cladding
and affect the fiber performance?

In most outside plant situations,
water will have little effect on a fiber's
performance. However, if fiber is

under tension and in the presence of
moisture, a flaw may grow, causing a
fiber to break.

A fiber break requires the presence
of three ingredients: moisture, tension
and flaw. Without tension or stress as
a factor, moisture will not cause the
fiber to corrode, even if there is a
flaw.

Nevertheless, it’s important to
seal splice cases to prevent the
entry of large amounts of water, es-
pecially in climates where deep
freezes occur. If a large quantity of
water should freeze inside a splice
enclosure, expansion forces might
put stress on the fiber, leading to in-
creased attenuation and higher
splice loss.

Field experiences indicate that
small amounts of water, such as at-
mospheric concentration, should not
be a problem, provided the fiber is ca-
bled and installed according to recom-
mended procedures. CT

Questions should be directed to: Ask
a Fiber Expert, ¢c/o Communications
Technology, 1900 Grant St., Suite
720, Denver, CO 80203; fax (303)
839-1564.

CR-EZT Assembly Tool

* Assembles 6 & 59 Series

Raychem EZF® connectors to cable

¢ Quick and easy to use

¢ Consistent, error-free results every time

¢ Rugged steel construction

Ask for a copy of our full-line cable preparation tool
catalog. Call NOW 1-800-528-8665 for complete details.

RIPLEY COMPANY
Cablematic Division
46 Nooks Hill Road
Cromwell, CT 06416
Tel 203-635-2200
Fax 203-635-3631

Ripley Company

CABLE PREPARATION TOOLS sy

The Cable Toal Innovators ’

See us at the Western Cable Show, Booth # 162. Reader Service Number 83,
COMMUNICATIONS TECHNOLOGY
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How we measure the consistency of our fiber.



1 Project CoNCoRD

Coble Reels 3L4I A/S¢42A

SPLICE LOSS REPORT

Splice Loc (f

Measured Splice Loss (dB @ 1310 nm)

Tube Color BLUE 1st Attempt

2nd Attempt

3rd Attempt | 4th Attempt | Sth Attempt

Blue .03

Orange 0|

Green .03

Brown o \
Y

Slate 02

White .03

How your splicers do.

Cable TV technicians who splice our fiber give us a
consistently good report card. They tell us Corning®
fiber helps them make low-loss splices — the first time,
virtually every time.

That doesn't come as a surprise to us. We work espe-
cially hard on controlling the geometry of our fiber —
the physical dimensions of the glass. The result is a
fiber that's consistent and field-friendly, one that splicers
can count on for quick and easy installation.

Splicers aren't the only ones who give our fiber good
grades. Engineers appreciate the impact of a more con-
sistent fiber on predictable system performance

and reduced truck rolls. (You have enough surprises in

your business — you don't need them in your fiber.)
And your financial wizards will welcome the news about
the reduced installation costs you can enjoy with an eas-
ier-splicing fiber.

Next time you upgrade, why not go straight to the
head of the class? Specify Corning

fiber. And learn how our loss can be

your gain.
We've assembled a free kit for

the cable TV industry. Just call
800-525-2524 ext.515
and ask for literature code SC529.
Specify Corning,. Fiber you cancounton.

F.

How fiber
geometry improves

splicing performance.

CORNING

Reader Service Number 92

CORNING
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D.E.A. CONSTRUCTION COMPANY

Laying the Future of Telecommunicatons
Specializing in Alternate Access

Call for a company brochure,
(303) 477-0306
1-800-642-9621
Fax (303) 477-0256
sign « Engineering + Project Analysis « Construction = Cost A

g * Fiber Optics « Voice/Video/Dat Make
Post-Wire « Pre-Wire « LAN Systems « Fiber-1o-feeder + Full/Modified T

INFRARED STATUS MONITORING
STOP CLIMBING POLES!

* Low Cost

* No Reverse needed

* High and Low Levels
* AC and DC Voltages
* Temperature

* Standby Power Supplies
¢ Trunk Amplifiers

* Stores 1000 readings

¢ Download to IBM

* Data base compatible

Call for FREE Video demo
CABLEWARE ELECTRONICS
(702) 641-4405 « Fax: (702) 641-4425

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION 1-800-338-92;9

+ Coaxial and Fiber

* Mapping and Design

« Member SCTE

« Splicing and Activation

* Material Supply

» Emergency Fiber Restoration
+ System Sweep

« Proof of Performance

« Fusion Splicing « Turnkey Headend
* Aerial, Underground & *» Complete Turnkey Project
Fiber Construction Management

L quality service performed on a timely basis ]

"Video Poster"™ Page Generator & Controller

New! Text-to-speech voice /' e

[\, Local Weather

“RAMX™

< 14% } Temp:85 F Humldity 35%
ST, T Wind from SW @ 5 MPH

Split screen control allows logo
and text to remain on screen...

...Scrolling messages...| | ¢

5 New HI-RES Fonts Modem Control of Remote Sites!
12:24:30 THURSDAY 3:21:02 Program all from IBM or MAC

*Hi-Res fonts, Video Page & Character Generator n 600 pages
Logos & pictures stored on cartridge *16 colors, 5 fonts, Crawl, Flash, Special
effects *Two (240 Itr.) variable size crawls per page *Accurate real time clock
& date *Restores & dlsplaxs pages, time & date even if power fails! *Low cost
C64 computer (NTSC + Ch 3/4 out) *100 Time and date control events *Infra-
red controls up to 8 VCR's *Transfer & controt via modem *Control model
"RMAV" & external relays + VCR's *NTSC color bars* Satellite touch-tone
decode commercial insert*User friendly, Demo & Instructional VHS tape
Model * Price * Description of "Video Poster” ™ Options:
"RAMX" $349.95 Video Poster; 600 page Battery backed RAM-disk, Video cable & manual
"C64" $179.95 Refurbished computer, with power supply (1 year warrenty all products)
“Modem"” $ 89.95 1200 baud Hayes compatible plug-in modem for page 1
"BCLK” $69.95 Battery clock (with RAM) restores time & date if power fails
"PKB"™  $179.95 Relay control, Touch-tone decoder, Infra-red senders, 8 analog Inputs
“"WX1"  $189.95 Temp. deg. C. or F. + Humidity sensors; Req. PK8
"WSDM" $278.95 Anamometor Wind speed and direction; Req. PK8
"1541"  $189.95 Optlonal disk drive; external unlimited back up for RAMX
"DVM2" $379.95 Page controlled Digital audlo;10 messages, 2 min.
“"TSP1" $379.95 Text-to-speech volce each screen.

“BCLK"
Infra-Red Remote
VCR control

"VCR8” $129.95 Control up to 8 VCR tape decks with PK8 & Infra-Red

"RMAV" § CALL 2to 8 75Q "F" audio & video AXB control R

“MST1” $ CALL Touch-tone sat. decoder AXB insert, VCR con. @33
PK8 expansion

DVM1 or TSP1
adds voice messages
to all screens \ e
Text-to-speech or S
e CY digitized voice 2 l
Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*P0O*COD

X CABLE TV UHF Radio Equipped Trucks * Uniformed Installers
\_.INSTALLERS

’\\(J'Q

g T 2
CONTRACT ‘U’}g CONTRACT INSTALLERS,INC.

HOUSE INSTALLATIONS
Aerial - Underground - Pre-wire
APARTMENT INSTALLATIONS
Post wire - Pre-wire - Commercial Building
Tap Audits
Install or Remove Traps and/or Converters
Drop change over for System Rebuilds

LENNY FISCHER
P.O. Box 1564
Appleton, Wisconson 54913-1564
(414) 582-7087 - Fax (414) 528-7528

MONTIE FISCHER
P.O. Box 1058
Fort Walton Beach, Florida 32549-1058
(904) 651-5154

AMS-1 CHARACTER GENERATOR

A

ATARI Computer and Software
only $499.00!

e Character
Generators

¢ VCR Controllers

s Video Switches

¢ Custom Hardware
and Software

OPTIONAL BATTERY BACKUP!

Dickel Communicatons Co.

5208 East Hanbury St/ Long Beach, CA 90808

FAX 310-496-4716
Tel. 310-496-0674

LEMCO _“

CaLL For Your CaTaLoG

800-233-8713

THE

Western Show
Booth #1514

— —
CGalifornia == Amplifier

~——

U.S. manufacturer of: C-Band LNBFs (Pulse, Voltage gwilched_an:l [
Dual H/V Output), LNBs, Commercial Phase-Locked LNBs, Ku-Band
LNBs (Multiple Frequencies)., Feedhorns (C., C/Ku, C/Ku/S), Arabsat

include: 31 and 33 Channel Integrated ** Yagi” antenna/downconvert-
ers, stand-alone downconverters (Multiple Frequencies), LNAs and the
Beambender™, a low cost microwave repeater.

460 Calle San Pablo Phone: (805) 987-9000
Camarillo, CA 93012 USA Fax: (805) 987-8359

& Contact: John Ramsey, Director of Business Development

SCTE SUSTAINING MEMBER

CATV DESIGN

ASSOCIATES, INC.

. SINCE 1979
* Design ) *® AutoCad Drafting
* Strand Mapping ® Cad Training/Setup
* As-Built Mapping ® Scanning Services

5524 Bee Caves Rd., Suite C1 - Austin, Texas 78746

(512) 328 -2461

Steve Williams
President

Il
LNBs and TVRO accessories. Wireless Cable (MMDS) products I \
i

AHdOLIFHIA SSIANISNA
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COMMUNICATIONS INC.

Coax and Fiber Construction
Full Installation Services
Subscriber Audits and Sales

| (214) 617-8888
DALLAS, TEXAS

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
FtoF,NtoN, BNC, RCA, F-81
Gilbert AHS RG-56
LRC RG-59
Off Shore RG-11
Amphenol RG-213
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

Belden
Times
Comm/Scope
Intercomp

ft‘ng Servlce
Autocad CAD Dra Maintenance,

i ction

iyit‘eal & lels dergl‘ound ConstraCm, l now for
€ n fi tion

. Act watlo more informa
st S VOGTMANN
ENGINEERING, INC.
Richard S. Vogtmann
Chief Engineer

125 W. Center St.
Linwood, MI USA 48634
FAX: (517) 697-3081 Phone: (517) 697-3807 (800) 772-3972

Cable Compz&

& Repairs & Sales
8 Converter Repairs
® Specialists on Jerrold Addressable
8 Competitive Pricing
# Authorized Panasonic & S-A Service Center

Contact: Errol McCalla

Ph: (908) 583-2026
& Fax: (908) 290-1677

TKR Cable Company
25 Industrial Drive

Clifftwood Beach, NJ 07735 J

MIDWEST CABLE SERVICES

- NATIONWIDE BUYERS -
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos, IN 46501

Phone: {219) 892-5537 » FAX: {219) 892-5624

COMMUNICA TIONS INC

Fiber Optlc Systems
Design ¢ Installation Testing + Turn-key Services
Fiber optic systems - AXSYS provides its CATV clients with a full
range of turnkey services that includes:
design, installation, testing and activation. Products include:
cable and assemblies, connectors, splitters and hardware.

P.0. Box 571 « Danielson, CT 06239-0571 - USA
(203) 774-4102 - Fax (203) 774-4783

Fber Optek

=———= Alternate/Competitive Access Providers
Telco Bypass & CATV Applications
Specializing in:
e Fiber Optic Cabling ¢ Pre and Post Installation Testing
e Cable Placement, Underground, Aerial and Inside Plant
* Fusion Splicing and Connectorization, FC/APC etc. ® AM/FM Node
and Telco Equipment Installation e Fully Equipped, Insured, Bonded
232 New Hackensack Road
Wappingers Falls, NY 12590
Phone: (914) 462-6356 ¢ Fax: (914) 462-1780

(8) Telsta T40 Placer Units In Stock From $8,000
(20) Telsta-Versilift 1 Ton Buckets In Stock From $4,000
(16) Digger Derricks Etc.

(160) Specialized Trucks In Stock Call For Price List:

o ) (215) 721-4444
u. n_sjsessseresse i ::,\ Fax: (2‘5) 721-4350
Opdyke Inc.

Hatfield, PA 19440

N , i Truck &
- = Equipment Sales
U 3123 Bethlehem Pike

I-PAC

CATV REPAIR
800-677-5255

USA

NATIONAL

ORGANIZATION
CABLE FOR CATV
TELEVISION CONTRACTORS
CONTRACTORS

EREE INFO

COUNCIL « Conferences ¢ Insurance

* Publications + Safety

o Tel: 800-542-7222

Of the Power & Communication .
Contractors Association Fax: 703-823-5064 |
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Return this card for Free Information ¢ Free Subscription

Mail or Fax today |
to 413.637-4343 |

A. Are you a member of
the SCTE {Society of

Cable Tolo;lslon
. . ngineers
The information at right must be completed to | o1, € 3,5 !
process your request. (02
O Yes, | wish to receive/continue to receive Communications Technology. O No | B. Please check the
category that best
Name describes your firm's
Title | primary business
&' schocltoonly 1):
mpan bie TV Systems Operations
Company (3. independent Cable TV
Address Syssgam Cave
. X | 04.___ MSO (two or more
City State Zip . TV Systems)
05. ___ Cable TV Contractor
Phone Fax l 06. ___ Cabie TV Program Network
Signature Date 07. ___ SMATV or DBS Operator
" . 3 08. __ MDS, STV or LPTV Operator
{Signature and date required by U.S. Postal Service) 09, Microwave or Telephone
C
- S . | | 10. __ Commercial TV Broadcaster
Circle Numbers for Free information 1.~ Cable TV Component
127 53 79 105 131 157 183 209 235 261 287 Manutacturer
2 28 54 80 106 132 158 184 210 23 262 288 12.__ Cable TV Investor
3 2 55 81 107 133 159 185 211 237 263 289 13. __ Financial Institution, Broker,
4 30 56 82 108 134 180 186 212 238 264 290 | Consultant
5 31 57 83 109 135 161 187 213 239 265 29 14.__ Law Firm or Govi. Agency
6 32 58 B84 110 136 162 188 214 240 266 292  15. ”_ Program Producer or Distrib.
7 33 59 85 111 137 163 189 215 241 267 2903 16. __ Advertising
8 34 80 8 112 138 164 190 216 242 268 204 17.—_ Educational TV Station,
9 35 61 87 113 139 165 191 217 243 269 295 | | School or Library
10 36 8 88 114 140 166 192 218 244 270 296 ‘ 18. ___ Other (please specty)
137 63 89 115 141 167 193 219 245 2711 97 '
12 38 64 90 116 142 168 194 220 246 272 208 | |
1339 65 91 117 143 169 195 221 247 273 299 C. Please check the
44 8 % 118 144 170 1% 22 248 274 300 | |  category that best
15 41 67 93 119 145 171 197 223 249 275 301 describes your job
16 42 68 94 120 146 172 198 224 250 276 302 | title:
17 43 69 95 121 147 173 199 225 251 277 303 | 19, Corporate Management
18 44 70 96 122 148 174 200 226 252 278 304 20. __ Management
19 45 71 97 123 149 175 200 27 253 219 305 | | 21 Programming
20 46 72 98 124 150 176 202 228 254 280 306 Technical/Engineering
20 47 73 99 125 151 {77 203 229 255 281 307 22 Vice President
22 48 74 100 126 152 178 204 230 256 282 308 23. " Director
23 49 75 101 127 153 179 205 231 257 283 309 24, Manager
24 S0 76 102 128 154 180 206 232 258 284 310 25._ Engineer
25 51 7 103 129 155 181 207 233 259 285 31 | | 25 " Technician
26 52 78 104 130 156 182 208 234 260 286 312 27. 7 instaler

COMMUNICATIONS

TECHNOLOGY

December 1993 GL2

28. __ Sales F. What is your annual
29. ___ Marketing cable equipment
[ 30. __ Other (please specity)____ expenditures?
e 65 ___up 1o $50,000
___$50.001 10 $100,000
D. Do you plan to —$100,001 to $250,000
rebuild/upgrade your " $250,001 to $500,000
system in: 6 . __ $500,001 to $1,000,000
31.___ 6 monlhs 70. __ over $1,000,001
| 32, 1year !
33, 2years | G. In the next 12 months,
34. __Syears what cable test & mea-
| surement equipment
E. In the next 12 months, | do you plan to buy?
what cable equipment | 71. __ Fiber Optics Test
do ou plan to buy? 72. ___ Oscillators
35. 73. ___ Service Monitors
36. Anlennas 74. ___ Signal Level Meters
37. __ CATV RF Distributionv 75. ___ Spectrum Analyzers
Distribution Electronics 76 __ Sweep Tester
| 38. __ CATV Passive Equipment —_ CATV RF Test Equipment
Including Cable
39. ___ Cable Tools H. What is your annual
40. __ Compression/Digital Equip. | ble test & °
___ Computer Equipment ment equipment
___ Connectors expenditures?
‘3 — Converters 78. __ up 10 $50.000
__ Controliers 9. __ $50.001 o $100,000
AS ___ Descrambiers 80. __ $100.001 to $250,000
As. ___ Fiber-Optic Cable 81. ___ $250,001 to $500,000
___ Fiber-Optic Electronics 2. __ $500,001 to $1,000,000
Aa. ___Headend Equipment 83. ___ over $1,000,001
A9 __ Imeractive Software |
| 50. ___ mm Protection I. In the next 12 months,
51 MMDS vansmission Equip what cable services do
52. M you plan to buy?
53. _ Other Security Equipment 84 __Consutting/Brokerage Services
54. ___ Receivers and Modulators __ Contracting Services
55. ___ Remotes T (Construction/Installation)
56. ___ Safety Equipment 86. __ Technical Services/
58 _ Saleilﬂe quipment Engineering Design
9. ___ SubsctiberlMdressable J. What is your annual
Security Equipment cable services
80. __ Telephone/PCS Equipment expenditures?
61. ___ Power Suppls. (Batteries, elc)‘ 87. _ up 10 $50,000
62. ___ Vehicles —_$50.001 to $100,000
63. __ VideoCiphers —$100,001 t0 $250,000
64. __ 2-Way Radio 90 ___$250.001 to $500,000

91. ___ $500,001 to $1,000,000
92. ___ over $1,000,001

Return this card for Free Information ¢ Free Subscription

| Mail or Fax today |
| to 413-637-4343 |

The information at right must be completed to

process your request.

0O Yes, | wish 1o receive/continue 1o receive Communications Technology. O No

A. Are you a member of
the SCTE {Society of
Cable Television
Engineers)?

01. __ yes

|02.___mo

' B. Please check the

category that best

Name B describes your firm's
Title ‘ primary business
C s:athVS ” oonlyl i
mpan ystems Operations
omparny (3. Independent Cable TV
Address o a ysiem .
City State Zip | *—¥% ““,':m";)m" ke
05. ___ Cable TV Contractor
o — oae 16 = Cat 1 g o
ignature ate p— or rator
g - : . 08. " MDS, STV or LPTV Operator
{Sxgnature and date required by U.S. Postal Service) 0. Microwave or Telephone
C
: ; ] | 10. __ Commercial TV Broadcaster
r Circle Numbers for Free Information | Y-~ Cable TV Gomponent
1 27 53 79 105 131 157 183 209 235 261 287 | Manutaciwer
2 2 54 80 106 132 158 184 210 236 262 288 12. ___ Cable TV Investor
3 2 55 8 107 133 159 185 211 237 263 289 13. __ Financial Institution, Broker,
4 0 5% 82 108 134 180 186 212 238 264 20 | | Consultant
5 31 57 8 109 135 161 187 213 239 265 291 u ___LawFirm or Gowvt. Agency
6 32 S8 84 110 136 182 188 214 240 266 292  Program Producer or Distrb.
7 33 5 85 111 137 163 189 25 241 267 293 | | 16 " Advertising Agency
8 34 80 8 112 138 164 190 216 242 268 294 17.__ Educational TV Station,
9 3% 6 87 113 139 165 191 207 243 269 295 | School of Library
0 36 62 88 114 140 166 192 218 244 270 2% I 18. __ Other (please specity)
137 63 89 115 tar 167 193 219 245 21 927 S
1238 64 90 116 142 168 194 220 246 272 298 | |
13 39 65 91 17 143 169 195 221 247 273 299 C. Please check the
14 40 66 92 118 144 170 196 222 248 274 300 category that best
15 4 67 93 119 145 171 197 223 249 275 301 describes your job
16 42 68 94 120 146 172 198 224 250 276 302 title:
1743 @ 95 120 147 173 19 225 A1 277 303 | 9. __Corporale Management
18 44 70 9% 122 148 174 200 226 252 278 304 20. ment
19 4 71 97 123 149 175 201 227 253 279 305 21. —_ Programming
20 46 72 98 124 150 176 202 228 254 280 306 | |  TechnicalEngineering
20 47 73 99 125 151 177 203 229 255 281 307 22, Vice Present
22 48 74 100 126 152 178 204 230 256 282 308 23. " Director
2 49 75 101 127 153 179 25 231 27 283 309 | 24, Manager
24 S0 76 102 128 154 180 206 232 258 284 310 25.  Engineer
25 51 77 103 129 155 181 207 233 259 285 311 26~ Technician
2% 52 78 104 130 156 182 208 234 260 286 312 27. " Instatler

l

Sales

29. " Marketing

| F. What Is your annual
cable equipment

30. __ Other (please specity) expenditures?
N o 65. ___ upto $50,000
66. _ $50.001 to $100.000
D. Do you plan to ___$100.001 to $250,000
rebuild/upgrade your __$250.001 to $500,000
system in: . __ $500,001 1o $1,000,000
31.__ 6 months 70. ___ over $1,000,001
32._ 1year
33.___2years | Q. In the next 12 months,
34. __ Syears what cable test & mea-
surement equipment
E. In the next 12 months, do you plan to buy?
what cable equipment | 71. _ Fiber Optics Test
do you plan to buy? 72. __ Oscillators
5. _ Amphfiers 73. __ Service Monitors
36. ___ Antennas 7‘ ___Signal Level Meters
37.__ CATV RF Distnbytio/ ___ Spectrum Analyzers
" Distribution Electronics __ Sweep Tester
38. __ CATV Passwe Equipment 77. ___ CATVRF Test Equipment
Including Cable
39. _ Cable Tools H. What is your annual
40. ___ Compression/Digital Equip. cable test & measure-
41. ___ Computer Equipment ment equipment
42. ___ Connectors expenditures?
43. __ Converters 78. __ up 10 $50,000
u. __ Controliers 79. ___ $50,001 to0 $100,000
" Descramblers ___$100,001 to $250,000
As __ Fiber-Optic Cable —__$250.001 to $500,000
47. __ Fiber-Optic Electronics 82. ___ $500,001 to $1,000,000
48. ___ Headend Equipment 83. __ over $1,000,001
49. ___ Inferactive Software |
50. L htning Protection I, in the next 12 months,
51. ___ MMDS Transmission Equ what cable services do
52 ___Microwave Equi 2)"10 you plan to buy?
___Other Security Equipme 84. __Consutting/Brokerage Services
54 __Receivers and Modulators 85. ___ Contracting Services
55. __ Remoles [ (Constructionvinstallation)
56. ___ Safety Equipment 86. ___ Technical Services/
57. ___ Satelute Equipment Engineering Design
ers
" Subscriber/Addressable J. What is your annual
T Secunty Eqmgme cable services
___Telephone/PCS Equipment expenditures?
61 ___Power Suppls. (Batteries, etc.) 87 ___up o $50.000
62. ___ Vehicles $50.001 to $100,000
63. ___ VideoCiphers __510000“03250000
64. __ 2-Way Hadi _3250001103500000
—__$500,001 1o $1,000,000
92. ___over $1,000.001
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considering the Alternate Access business. MTEc“
©1993 ANTEC NETWORK SYSTEMS
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PRESIDENT’'S MESSAGE

L

A new vyear: A new
Emerging Technologies seminar

By Bill Riker

President, Society of Cable Television Engineers

he Society’s national headquarters

staff has been busy preparing for the
1994 Conference on Emerging Tech-
nologies (ET) to be held from Jan. 4-6 in
Phoenix, AZ. Based on the work of the
Program Subcommittee, we created an
ET registration brochure with a south-
western flair that has been mailed to
over 15,000 prospective attendees. We
also have been finalizing plans for hous-
ing and reservations at the Pointe Hilton
Resort on South Mountain in Phoenix,
the site of this year's conference.

The Emerging Technologies Program
Subcommittee, which includes Ted Hart-
son, Post-Newsweek Cable (chairman);
Dean DeBiase, Zenith; Mike Kaus,
AT&T; Harold Mackey, Times Mirror
Cable; Dan Pike, Prime Cable; Rex
Porter; and myself, has spent many
hours scheduling speakers and topics
for what we consider to be one of the
most important conferences to be of-
fered for cable engineers, system man-
agers, manufacturers and consultants in-
volved in broadband communications.
Our second largest annual event, origi-
nally known as SCTE’s Fiber-Optics
Seminar, was expanded to incorporate
other important technological advances
impacting the cable industry. We are es-
pecially anticipating this year's confer-
ence as it will serve to be a starting point
for celebrating the Society’s 25th year as
a leader in technical training for CATV
personnel.

At the forefront of the future
Recent mergers within the cable and
telephone industries have confirmed the
importance of being in the forefront of fu-
ture technological advances. ET '94 will
serve to inform attendees of the latest
developments and trends. For the sec-
ond year, three optional preconference
tutorials will be offered on Jan. 4, prior to
the technical sessions, to give additional
background information on the technolo-
gies to be discussed during the confer-
ence. Also, tours of Motorola and Gilbert
manufacturing facilities will be available
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on a first-come, first-served basis with
reservations being taken on-site during
attendee registration.

The two conference days are packed
with over 25 presenters. On Jan. 5, Ses-
sion A, Digital Compression and Trans-
mission Techniques will feature speak-
ers Tom Elliot (TCI); Didier LeGall (C-
Cube); Kenneth Metz (AT&T); Clive Hol-
borow (AT&T); Geoff Roman (Jerrold);
Bill Nash (TCI); Brian Bauer (Raychem);
and Jack Terry (Bell Northern Re-
search). Session B, Advances in Fiber-
Optic Technology, includes the following
presenters: Dan Pike (Prime Cable);
Andy Paff (ONI); Charles Mogray
(Comm/Scope); James Refi (AT&T);
Douglas Wolfe (Corning); Mike Spark-
man (ANTEC); Yaron Simler (Harmonic
Lightwaves); Donald Raskin (Texscan);
and Lawrence Lockwood (TeleRe-
sources).

On Jan. 6, Session C, Delivering En-
hanced Services Over Advanced Net-
works features Dean DeBiase (Zenith);
Jim Chiddix (Time Warner); Hank Kafka
(AT&T); Leo Hoarty (ICTV); Michael
Harney (Scientific-Atlanta); Earl Langen-
berg (Telewest International);. and Karl
Buhl (Microsoft). Session D, “Who Are
Those Guys?” features Gary Arlen
(Arlen Communications) and Alek-
sander Futro (CableLabs).

Everyone who attends the event will
receive a copy of the Emerging Tech-
nologies 1994 Proceedings Manual, a
collection of papers presented at the
conference.

In addition to the preconference tuto-
rials and four technical sessions, lun-
cheon each day will feature a keynote
speaker, Jerrold Communications and
Comm/Scope will host an Arrival Night
Reception, and Corning and CED mag-
azine will host a Welcome Reception. A
continental breakfast will be offered on
both conference days as well, with
ANTEC and Scientific-Atlanta as spon-
SOrs.

An added feature at the event will be
the presentation of the annual Polaris
Award. This award, sponsored by Corn-
ing, CED and the Society, recognizes
individual achievement in the deploy-

| —

“Recent mergers
within the cable and
telephone industries
have confirmed the
importance of being
in the forefront of fu-
ture technological
advances.”

ment of optical fiber for cable TV appli-
cations.

The entire conference will take place
at the Pointe Hilton Resort on South
Mountain. Located at the boundary of
Phoenix and Tempe, AZ, this luxury all-
suite resort offers four award-winning
restaurants, exercise facilities and the
Pointe Riding Stables, home to more
than 100 horses. The Pointe Golf Club
offers professional clinics and equip-
ment rental for those of you who are golf
enthusiasts.

We believe this to be an important,
valuable conference and we urge you to
take advantage of the opportunity to in-
teract with others in the industry who
want to be on the cutting edge of an ex-
citing time for our industry. For further
registration information, please contact
SCTE at (215) 363-6888. | hope to see
you in Phoenix. CT
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You get Status Monitoring

and Automated Remote Testing
combined in this one-system solution.

PC-4650.DMI
Carrier-to-Noise
In-Channel Frequency
Response

Composite Triple Beat
Composite Second Order
HUM

Visual and Aural Levels

Z
()
4
ano

HE-4650

O Levels

O Frequencies

O UPS Battery Backup

O Automated Test Scheduling
O Auto Callback Alarms

O Built-in Self Calibrator

CSC16-71
O Programmable Test Scheduling
O 16 Channel Switching

O Calibrated Noise Source “ W
O

o

Battery Backup
LED Activation Display

UPS Battery Backup
Automated Test Scheduling
Auto Callback Alarms
Built-in Self Calibrator

0o0oooo0o00o0

CDP-6 Portable Measurement System

Your One System Solution Includes:

Headends « Fiber Nodes * End-of-Lines « Power Supplies
Status Monitoring »+ Compliance Testing « Automated Remote Testing

EHsE

We Measure The Best!

Reader Service Number 84

Call today for additional information!

SUPERIOR ELECTRONICS GROUP, INC.
6432 Parkland Drive, Sarasota, Florida 34243
Phone (813) 756-6000 Fax (813)758-3800

See you at the Western Show - Booth #1185



The Integrated
Drop System £3

Kur drop is more than just parts — it's a system.
ANTEC Communication Services offers a new
way to approach the drop - as a complete sys-
tem. The Integrated Drop System (IDS)” consists
of individual products, engincered as a system,
and tested to ensure component compatibility.

Backed with training, technical support,
standardized installation procedures, and other
value-added benetits, the IDS approach ensures
consistency in your drops.

ids=

integrated drop system

IDS enhances the performance of your cable
network, and substantially reduces trouble calls.

The industry’s first drop system, IDS increases
the quality of your service today, and prepares
you for the future of your network.

From now on, when you think drop - think
system. And when you think system — think IDS.
Learn how the Integrated Drop System can
benefit your network — call the ANTEC Commu-

nication Services office nearest you.

A ANTEC

4R COMMUNICATION SERVICES

ANTEC Communication Services Head

q

ters ¢ Rolling Mcad

s, Illinots (708) 4375777

Atlanta, Georgla (404) 810-7901 & (800) 2:42-1181 » Chicago, Illinois (708) 350-7788 ¢ (800) 544-5308 « Dallas, Texas (21-) 440-2288  (800) 231-5000

Denver, Colorado (303) 710-89419 « (300} 841-1531 ¢ lron Mountain, Michigan (900) ~

14111 o (B0O) 624-8358  Montreal, Quebec (514) 630-1421 ¢ (500) 5619710

Santa Ana, California (714) 757-1630 & (800) 85.4-0143 ¢ Scattle, Washington ( 200) 838-9552 ¢ (300) 138-9290 ¢ Toronto, Ontario (410) 507-6220 & (B(X) (665-1482
Vancouver, British Columbia (61 1) 276-9300 ¢ (B00) (665-2929 « Wharton, New Jerscy (201) 328-0980 & (300) (631-0003

See us at the Western Cable Show, Booth # 512. Reader Service Number 85.



