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SOFTWARE *

The Cheetah™ System goes beyond status monitoring all the way to system analysis.
Product offerings include the HE-4650 (Headend) and PC-4650 (Line) Series, with bandwidths
omputer to 650 Mhz, measuring levels and temperature.
Options include frequency counting, distortion measurements, AML readings,
all graphically displayed through interactive, user friendly software.
Cheetah™ with the call back alarm feature, designed for 'round the clock unattended
ided operation, finds the problems before your subscribers do.

Call (813) 351.6700 today for information.
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2237 INDUSTRIAL BLVD.
SARASOTA, FLORIOA 34234
(813) 351-6700
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Make “: - ":v to our Booth at your Regional Cable TV Show.

See us at the Western Show, Booth 3823. Reader Service Number 2



TRILOGY MAKES THE RIGHT MOVES

MC?

FASTER DELIVERY. FANTASTIC SERVICE.

In addition to the many product
benefits you get with MC?, you also get the
plus of faster delivery and incredible ser-
vice. No costly waits. No bothersome
delays. You want MC?, you got it! Quick as
a wink!

And, of course, you get the special
advantages of MC2. Air-the perfectdielec-

hﬁ

See us at the Western Show, Booth 1361.
1 Reader Service Number 3

tric. MC? provides such important benefits
over foam as: unequalled 93% velocity of
propagation, superior attenuation,
hermetically-sealed inner structure,
stronger bonding, sheathzd endurance,
better suck-out relief, and purity of signal.
Get to know, what makes MC? go!
PERFECTION IS IN THE AIR!

Trilogyy

COMMUNICATIONS INC.

Call or write for your free sample and brochure: TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pear!, Mississippi 39208
800-874-5649 ¢ 601-932-4461 * 201-462-8700
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THE BEST SELECTION OF RESIDENTIAL DROP ENCLOSURES.

From the unbelievably economical Omni Box,
to the super-rugged Drop Control Box,
to the spacious Residential Control Box,
to the top-of-the-line Service Control Box,
an uncompromising selection of uncompromising quality.

For the best in residential enclosures call 800-548-7243.
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Products creatively designed for the cable industry
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You'll find it easy to tailor an
HP portable spectrum analyzer
to your particular tests.

That's because memory cards
program specific analyzers

for applications such as CATY,
digital radio and EMC analysis.
Which means less training,
easy one-button measurements,
and faster troubleshooting.

Whether you need a basic
analyzer or a high-performance
MIL-rugged unit, you'll find

it in the HP 8560/8590 family.
It covers a range from 50 Hz

to 26.5 GHz. And it combines

a wide selection of models
with flexible performance
options to give you an affordable
solution.

© 1990 Hewlett-Packard Co. TMSADOOS/CT

So call 1-800-752-0900 today.
Ask for Ext. 1236 and we'll send
a brochure that describes the
spectrum analyzers you'll find
easy to adapt.

There is a better way.

K

HEWLETT
PACKARD

See us at the Western Show, Booth 13,14.  Reader Service Number 5



See us at the Western Show, Booth 120,122,

THE BEAST"
STOPS THIEVES.

Stop The Thieves And You'll Stop
Signal Leakage In MDU's.

Theft means signal leaks. It's as sim-
ple as that. And wherever you've got
MDU’s, you've got a high probability
of theft.

But if you install The Beast™ high
security apartment box with our
exclusive SuperLock, you turn thieves
and vandals into revenue generating
subscribers. You also cut down on
your CLI compliance problems. And
you save on future maintenance and
truck rolls.

No wonder

you'll find The & 3
0‘\
L

Beast working
for almost "
every major
MSO and in
almost every
major city.

To find out
how to put
The Beast to
work for your
system, call
Cable Security today. We're the indus-
try’'s number one source for high
security instaliations.

»

<>

N

Dress up The Beast™
with our ney

\

-
S
AN

id _Cable Security

iy,
-
] 79N

v

\

VW ;
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Opelika, AL 36801
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EDITOR'S LETTERIHITHH

Potpourri

Communications Technology has
been the official trade journal of the
Society of Cable Television Engineers
since 1984, and that relationship will
continue with the recent renewal of that
endorsement status. It's been a pretty
good relationship for both of us (it start-
ed when CT was created in ‘84), and
we look forward to continued future
growth together.

Speaking of growth, SCTE’s nation-
al membership as of Oct. 1 was 7,440;
by the time you read this it should be
around 7,500. At the local level, there
now are 61 chapters and meeting
groups. Nice job!

Here’s one you probably don'’t think
about: Did you know that none of the
FCC’s commissioners are engineers?
These are the folks who are setting
regulatory policy for our communica-
tions spectrum. This hasn’t gone unno-
ticed by representatives of the Society
of Broadcast Engineers, however. | had
a nice visit with Hammett & Edison’'s
Dane Ericksen, an SBE board member.

He advised me that at its October
meeting the SBE board of directors
approved a proposal to start a congres-
sional lobbying effort to amend the
Communications Act with a require-
ment that at least one of the commis-
sioners be an engineer. The thinking at
this point is that an engineer “from the
trenches” would be ideal. To that end,
SBE's proposal recommends that the
qualification to be an engineer for this
post could be fulfilled with a four-year
or higher engineering degree, or regis-
tration as a professional engineer in
any discipline in any state, or fellow or
senior member status in an engineer-
ing society such as SBE, SCTE, IEEE,
SMPTE or NARTE.

What do you think of this idea?
Would having at least one of the FCC'’s
commissioners be an engineer better
serve the interests of the users of the
communications spectrum? Drop us a
line with your thoughts to our “Letters
to the Editor” column.

Here’s something else to ponder:
Why do some of our vendors continue
to provide what | would classify as sub-
standard equipment to people/systems
just because they want to buy it? Old
style two-piece F connectors and coax
with non-bonded foil come to mind as

two great sources of signal leakage.
For that matter, installing non-messen-
gered aerial drops of any length using
those spiral type (or similar) grip sup-
ports at the ends also contributes to
leakage. (To see why, carefully cut
open the jacket of a drop cable near the
end of the grip sometime; after a few
months of flexing in the wind the foil will
develop “tiger stripe” cracks around the
circumference of the cable.) The solu-
tion? Use messengered drop cable for
all aerial drops regardless of length.

Our industry has been very con-
cerned about fire and electrical safety,
but did you know that the four-foot
ground rods you can still buy don’t com-
ply with the National Electrical Code’s
definition of a grounding electrode? If
you must install a ground rod, it's sup-
posed to be an eight-footer! There are
other examples, but I'm sure you get
the point. Unfortunately there still exists
with some a mentality that “if someone
is willing to pay for it, we'll continue to
make/sell it.”

Changes

Some of you may have heard about
the recent changes that concern me. |
accepted an offer to be vice president
of engineering for Denver-based Coaxi-
al International, an international cable
TV management and consulting firm. At
the same time | was named senior
technical editor for CT Publications
Corp., and will continue to be closely
affiliated with both Communications
Technology and International Cable. Vll
still be writing my regular articles and
columns in CT (including these editori-
als) and will remain involved in its con-
tinued evolution. This dual role allows
me to be involved with the best of both
worlds: engineering and publishing!

Ronald J. Hranac
Senior Technical Editor

COMMUNICATIONS TECHNOLOGY



POWER GLAMP &

SURGE SUPPRESSORS

= POWER INSERTERS  ® DIRECFIONAL COUPLERS
= POWER SPLITTERS = POWER SUPPLIES
Protects active and passive eguipment from
voltage surges and transients for increased
system reliability.

Easily installed in all major
brands of existing power
inserters, power splitters,
directional couplers and Power
Guard Power Supplies.

Requires no solder ~
connections, only a nut driver |
and a screwdriver.
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Orion specializes in signal leakage
solutions. We have performed ground-
based signal leakage monitoring from coast
to coast, throughout thousands of plant
miles, for MSOs and smaller, independent

CLI cablelsystems.

Si nal Orion furnishes your company with a
g detailed final report and the CLI result.
Unlike a flyover, ground-based monitoring

Lea kage provides specific and accurate information

on the actual location and probable cause
Report ng of each significant leak. We supply work-

order data to allow your technical personnel
to make immediate repairs, eliminating
redundant costs to locate leaks.

Detailed &

Accurate industry’s CLI training manual, A Service
Technician’s Guide to Monitoring and

Measuring Signal Leakage, also satisfy your

annual CLI reporting requirement with an

unbiased third party ride-out.
ORl N Call the Orion Leakage Specialists for
BUSINESS SERVICES, INC. a customized work/price proposal.
Contact Leslie Landey: 800/627-4123.

Let the experience that authored the

1003 K Street, NW, Suite 825 Washington, DC 20001

Building for the future... TODAY

Aerial Activation
Underground Proof of
Performance

PYRAMID,

COMMUNIC, ATIONS
CORPORATION

Fiber Optics

“OUR PURPOSE”
We deliver to CATV System Owners, Quality construction services

In a professional manner, at a fair price with
100% customer satisfaction

112 Cottage Grove Road (203) 243-5504
Bloomfleld, CT 06002 FAX: (203) 243-5506
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Need a little extra space at the
headend? Before you knock out a
wall, raise your standards and
upgrade your racks with the
remarkable new high-quality,
low-profile Standard Agile IRD Il.

With the Agile [RD II, you'll get
a full-featured, frequency agile,
C/Ku satellite receiver and a com-
mercial VideoCipher® descram-
bler. You'll get them meticulously
integrated into an MSO-approved
package only 1.75" tall. And you
won’t give up anything.

The Agile IRD 1l gives you rock-
solid 100 KHz PLL tuning
accuracy and easy access to C or
Ku bands and all scrambled cable
programming. More importantly,
it gives you 70 MHz L.F., dual
down-converter circuitry, and
superb specs for textbook video,
even in areas of high terrestrial
interference.

The Agile IRD I, also gives you
easy access to the unique Gold

§stanparo [1]H]1[2 [0 =

SYNC AUTH BYPASS  SIGNAL

) e

WESTCOTT

Standard program, with features
like a 7-year service policy, life-
time loaner program and tech-
nical-assistance hotline.

For a krochure proving the
Standard Agile IRD Il can offer
extras like factory calibrated out-
put levels for simplified installa-
tion and operations, call (800)
745-2445.

We'll show you how to get high
performance ... and still keep a
low profile.

Raise your standards.

@ Standard
s Communications
SATCOM Division

P.O. Box 92151

Los Angeies, CA 90009-2151
(213) 532-5300

(800) 745-2445

Telex: 67-7173

FAX: (800) 522-6813 (U.S)
FAX: (213) 769-0620 (Int'1 & CA)

PLUS

-DESCRAMBLER CAPABLE

MGC VIDEO AUDIO FINE
CONTROL LEVEL L/R/MONO TUNE

See Our Entire Standard Line at Western Show Booth 1,2,3.
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LETTERS TO THE EDITOR T

Training
and motivation

Since reading the July issue of your Com-
munications Technology magazine and
being generally concerned about the issue
of personnel training | feel compelled to
write and express some of my concerns.
Many of us in the field have read of the
excellent training programs the larger
MSOs have made available to their
employees. Some of these MSO training
courses also are available at a nominal
cost to employees of other companies.
Also, the National Cable Television In-
stitute courses are excellent and available
at a nominal cost. The problem as | see
it is motivation. What is needed to in-
stigate employees to seek or pursue more
training?

In the past | have been involved with the
SCTE chapter formation (New England
Chapter) process and helped arrange
technical seminars. Of course | have at-
tended many and have observed only a
fraction of the technical employees
attending. We all know that everyone can-
not attend at once and somebody has to
mind the store. However, even taking this

into account, attendance and involvement
is sparse. Again motivation is the key;
motivation on the part of the company and
the employee as well. In order to motivate
the technician many operating systems
offer promotions and monetary rewards.
But many or most do not. The small sys-
tem with its three or four technical people
does little or nothing in the training
department.

Back when | was involved with forming
cable companies, right off the bat | had
problems finding technical personnel.
There was a shortage of available tech-
nicians in the work force. When | man-
aged to find some and hire them | was dis-
appointed. Many were fired or left their
former employees with no available
recommendations. As a former teacherin
an engineering college | decided early to
train my own technicians and as you can
imagine it was a formidable task. My
student employees had to get through my
training program or they were out and they
came from such places as electrical con-
tractors, the Army Signal Corp., the con-
struction industry and even fishing boats
(marine people are very resourceful). This
program worked for me and even though

many left for greener pastures, many did
stay and | kept repeating such courses on
company time for quite a few years.

As you may know, | wrote a book entitled
Cable Television Technology and Oper-
ations, published by McGraw Hill in April
1990. Therefore, | have joined the ranks
of John Cunningham, Bill Grant and Glenn
Jones as authoring books on cable TV.
This book is a refinement of my training
notes | used successfully over the years
and | must say, although a lot of work, |
enjoyed the project immensely.

The question is how does one motivate
a technician or cable engineer to pur-
chase a book that will possibly aid in job
performance and knowledge? If a com-
pany purchases a book for a technician
what will motivate the reading and use of
it? | bet John Cunningham and Bill Grant
asked the same question. Somehow the
technical people are going to have to help
themselves.

Eugene R. Bartlett, PE.
State College, Pa.

Editor’s note: The book, ‘‘Cable Television
Technology and Operations,” may be
ordered by calling (800) 2 MCGRAW.

All the features you
demand in an integrated
receiver/descrambler now
fit into 3'/2" of rack space.
And your budget.

New low noise 70 Mhz IF
with threshold expansion
assures a crisp clear

E A DL I

picture from even weak
scrambled or unscrambled
signals. And essential front
panel controls allow for
easy adjustment without
removing unit from rack.

All this. Affordably priced.
And the exceptional

The DRAKE ESR1240 IRD

N E

competition.
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service you've come to
expect from Midwest
Communications.

So call us today at
800-543-1584 and get
a head start on your

R

DWEST

u Communications Corp.

Four Tesseneer Drive
Highland Heights, KY 41076
606-572-6848 in Kentucky
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Three unique tools to revolutionize your drop
connector installations; everything you need to

1

Hex Universal Crimp:— Properly

crimps both RG-6 and RG=59

connectors with the same

hex, therefore eliminating

any installation guesswork

as to which hex should

be matched to the -

connector. s ‘ Isnowproperly——
y tightened———

= —
h 08 . (0O ently . * - - -
' CFS-6UUniversai 'p’ré?%m%ll drop cable, braid- : ~-
Drop Connector dielectric, and center conducto
to the exact dimensions of 3/8
braid, 1/8” dielectric and 1/4"
center conductor lengths with
amazing repeatability and accuracy.

-

“CF3-59U Universal
Drop Connector *Patent pending

By July 1, 1990, excessive signal leakage must be sistently provide positive and leak free connections.
eliminated and then effectively contained to meet the Forfree information illustrating with clear, step-by-
minimum FCC cable operating specifications. PPC step-photographs how to make cable preparation and
offers the only tools you'll need to get the job done. connectorinstallation simple and easy, write PPC or

These three unique tools, in conjunction with PPC’s call toll free today: 1-800-468-2288.

CFS-6U and/or CFS-59U connectors, will assist you in The best connections in the industly

making all the necessary drop connector instaliation -
procedures required for both RG-6 and RG-59 cable, See us at the Western Show, Booth 26,27. Reader Service Number 12

and they work universally! On single braid or tri-shield, PRODUCTION PRODUCTS COMPANY
from 40% braid right up to and including quad cable, Division of John Mezzalingua Associates, Inc.

this one tool set and our patented connectors con- One Mezzy Lane Manlius, New York 13104
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SCTE forms

international council

EXTON, Pa.—The Society of Cable
Television Engineers wants to help fel-
low societies “get established, expand
their functions and objectives, and
meet their goals,” says Wendell
Woody, SCTE president. To accom-
plish this, the Society has formed an
international council that will serve as
the organization’s cooperative forum

for sharing, exchanging and supporting
other cable TV engineering societies
throughout the world.

The council will consist of two
ambassador delegates from each par-
ticipating country, which at present
include the United Kingdom, Canada
and the United States. (See “Presi-
dent’s Message” for more details.)

In other news, the SCTE will present
“Fiber Optics 1991,” Jan. 9-10 at the
Hyatt Regency Grand Cypress Hotel in

3600 comprressiont,
on cable

Center post
Jully visible during
installation

100% brass
components

COMPARE.

Silver plated
center post

Bright tin plating
e

-~

‘4

Some people believe there’s no difference between one connector and
another. After all, they do look pretty much the same.

Performance
that improves
with time.

We would like you to compare our QF
connector with other connectors. See for yourself
if they offer these features: return loss of 35 db
(at channel 2), pull strength of 40 Ib. + RFl
shielding of -100 db (even after 12 months
of service.)

Some connectors have all metal construction, but what kind of metals?
The QF System is all precision brass components with bright tin plating
plus a feature no other connector offers. . . a silver plated center post for

maximum contact.

To help you compare connectors, call for more information.

SIGIAI. 'ISION. INE.

West Coast

714-586-3196

John Weelss
ENTERPRISES, INC.
East Coast

800-241-1232

Reader Service Number 69
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Orlando, Fla. The conference will fea-
ture 24 technical sessions. (For the
complete agenda, see The Interval.)

Manufacturers get

input from operators
BOULDER, Colo.—Cable operators,
hybrid manufacturers and cable equip-
ment makers met Oct. 25 to discuss
the development of components that
hold the key to improving cable system
performance and expanding capacity
beyond 100 channels. Hosted by Cable
Television Laboratories, the session
served as a forum in which manufac-
turers received input from system ops
on the next generation of hybrids.

It was determined that the cable
industry, as always, is willing to use
advanced technology where it makes
sound business sense. Also, the indus-
try’s vendors are prepared to meet
these needs with technically feasible
and cost-effective solutions.

In other news, CableLabs issued a
request for information (RFI) regarding
a project that seeks to study alternative
technologies and techniques for estab-
lishing a CATV industry electronic pro-
gram guide.

BRAD/PTS

now ConTec

SCHENECTADY, N.Y.—Westinghouse
Credit Corp. made a multimillion dollar
refinancing commitment to “improve
and restructure” BRAD/PTS. The com-
pany was renamed ConTec Internation-
al and will continue its role as a leading
provider of sales, service and repair of
cable equipment and parts. The new
chairman is Danny Cachuela.

« The NCTA has sent out its 1991 call
for nominations for the Vanguard
Awards to its members, state/regional
cable associations and allied industry
organizations. Nominations must be
received no later than Dec. 14; the
awards ceremony will be held March
27 at the conclusion of Cable ‘91 in
New Orleans. For more information,
contact (202) 775-3622.

« Jerrold Communications says it has
taken addressability to its “logical next
step” by making it a main part of
today’s home entertainment system.
The result is one of the highlights of
Jerrold’s Western Show exhibit.

COMMUNICATIONS TECHNOLOGY



~Shouldn’t the cable your business
is riding on be just as strong?

< [0 ATRE

The cable you're installing now may
seem great today, but hows it going
to hold up against tomorrows heat?
And the ever present gnawing by
nature’s pests? Install AT&T's fiber
optic cable and you won't have to
WOrry.

That’s because all AT&T fiber optic
cable is designed to withstand harsh
temperatures, rodents, lightning, and

a host of other environmental stresses.

Take alook at our LXE family of
lightguide cable. Available in multi-
ple sheath designs, each is made with
a high-density polvethvlene jacket to
resist abrasions—making it easyto
pull and inexpensive to install, too.

The LXE also allows for easy end-

prep and midsheath entry Rip cords
lie beneath the jacket and armor, to
allow for entry without damaging the
fibers.

AT&T's fiber has the smallest mode
field diameter of any standard single
mode fiber available. Light stays
more tightly confined to the fiber
core, providing outstanding trans-
mission performance—at both 1310
and 1550 nm.

And our D-LUX 100 coating ofters
excellent stripability, staiic fatigue
performance, and aging characteris-
tics, for superb splicing capabilities.

You'll find, too, that all cur fiber
optic cable is backed by the design
expertise and technology of AT&T

PP, - SN ’

AT&T’s fiber optic cable offers the 4
ruggedness and reliability needed
tor your aerial cable TV installations.

Bell Laboratories.

For more on cable that’s at its best
when the elements are at their worst,
call AT&T at1 800 344-0223,
ext. 223.

Reader Service Number 13
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Cable TV: Architects _
of an American information




age infrastructure

The following is adapted from a presentation given atthe SCTE’s
Cable-Tec Expo '90 in Nashville, Tenn.

By Tom Gillette
Vice President of Business Development and Technology Transfer
Cable Television Laboratories

The title of this article, ‘‘Cable TV: Architects of an American
information age infrastructure’ is carefully chosen to indicate
the critical premise by which cable believes America should
move into the information age. That is, our country will reap the
benefits of that age through many infrastructures working in-
dependently and together to serve all Americans. One of those
information age infrastructures will be cable’s.

Conversely, then, we strongly believe that one network—
specifically the all-digital, broadband ISDN, fiber-to-the-home
network suggested by the teicos—cannot best serve:

® the diverse needs of businesses, large and small;
computer centers, from super to less than super;
specific industries such as educational and medical; and
the home, whether affluent or not, whether urban or rural,
whether they want just to talk on their phone, just to watch
television or to in fact access information services.
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The jack-of-all-trades network proposed by the telcos will be
the proverbial master of none. Fiber-to-the-home does not make
sense for voice, data or video. Therefore, as will be discussed
in this article, cable will be one of the critical infrastructures
focused to optimally serve a particular market need and also
to work synergistically with other infrastructures within our coun-
try’s total integrated infrastructure system. Just like it takes many
different systems (planes, automobiles, trucks and trains via air-
ports, interstates, state and county highways, local roads and
raily to move people and goods around our great country, so too
will it take many infrastructures to move information throughout
our country’s businesses and homes.

This article will discuss what makes sense for the informa-
tion age for America and Americans. And making sense out of
this issue is becoming harder and harder for some to do. | am
continually dismayed by those that, for example, argue we must
have fiber to every home in America because:

1) we need to tie together our supercomputers with fiber; or

2) France hasthe Minitel videctex service, which is working
over copper; or

3) we need medicalimaging or we need to tie remote hospital
operating rooms to medical centers; or
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‘“The network planner must be
working to minimize the delivery
cost of telephone and television,
yet the network design also must
encourage service enhancements
or market entry of new services.”

4) it will only cost $200 billion to $400 billion, but the telcos
want to spend that anyway, so let’s just letthem go on spending.

Let’s see if we can develop a better plan for our country. To
do that we will discuss the foliowing four areas:

1) the fundamental planning principles that should be the
basis by which we design and build our telecommunications
networks;

2) arecommendation on what is the optimum network for pro-
viding home video;

3) arecommendation on the optimum voice and data network
to serve the home; and

4) why a synergistic information age infrastructure is best for
America since we can now have it everywhere in America at a
fraction of the cost of the fiber-to-the-home alternative, which
to date is only being test deployed to a few affluent suburban
developments.
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Planning principles

So, let's begin with a discussion of network planning prin-
ciples. Todo that, be aware of our assertion that essentially there
are the following three home services:

® watching television—on the average done for several hours
per day in essentially every home in America;

@ talking on the telephone—on the average for many minutes
in almost as many homes as those that have television; and

® information services—used a little by a few homes.

The first network planning principle is that to serve the home’s
two megaservices—television and telephone—the delivery
system must be highly efficient, cost-effective, user-friendly and
extremely high quality. Providing ubiquitous services requires
that the network be designed at its optimum performance for
that individual service. it would be wrong to expect customers
of these universaily demanded services to pay extra to subsidize
other services. For example, the telephone user should not be
expected to pay rates that subsidize an information user. The
network planner must be working to minimize the delivery cost
of telephone and television, yet the network design aiso must
encourage services enhancements or market entry of new
services.

That brings us to the second planning principle, which is in-
vestments in service enhancements should be made as precise-
ly as possible to the exact place where the enhancement is re-
quired. This is similar to the current principles (“just in time’’)
in materials management or inventory control. Get the goods
totherightplace just whenitis needed and do not waste invest-

(Continued on page 42)
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New fall arrest and positioning device for professional climbers.

Designed to prevent long falls, PoleShark will dramatically reduce the risk of serious injury while
allowing climbers to move up or down or reposition themselves cn wooden utility poles.

Designed for use in any weather.
PoleShark is a true fall arrest and positioning device.

In rain, ice, sleet or wind...on C.C.A. treated or punky
poles, easy-to-use PoleShark will maximize the safety of
the climber while providing unlimited freedom of movement.

Lifeline for your future.

NAME

COMPANY

ADDRESS Z2IP

~

PHONE

[ Piease send information on Poleshark

’-‘ If You Splice Fiber Optics—
gt 4 Get the F.A.C.S. Kit

v The F.A.C.8. Kt ....cecrereee... §$79.98
Clean Room Cloth

TITLE

(O] Piease arrange a demo of the Poleshark  CT 12/90

The Bare F.A.C.8. Kit ........$49.98

Optic Pad
(Premoistened with 91%
Isopropyl AlcohoD)
Canned AfP..........ceevvunvnnsd TX3602
D-Gel Cleaning Kit. ............... 10FO

Or call us to arrange the F.A.C.S. for your
company! Optional—Alcohol dispensing bottles, eye
loops, strippers, innerduct slitters, ratchet cutters,
D-Gel, buffer tube spiral wrap or what ever you
requirel 1-800-289-28477.

Finally A Consumable Supply Kit

CT 12/90
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Ofticial rade journat of the Socrety ol Cable Telewision Engineers

3. Please check the category that beat describes your firm’s primary bualness
(please check only one).
1. Cable TV Systems Operations
O a. Independent Cable TV Systems
O b. MSO (two or more Cable TV Systems)
. Cable TV Contractor
. Cable TV Program Network
. SMATV or DBS Operator
. MDS, STV or LPTV Operator

et e Tt

Communlcations Technology is distributed FREE of charge to qualified
cable TV personnel. Incomplete forms will not be processed.

| wish to receive/continue to receive Communications Technology.

Yes U No O
(please print or type)
Name
Title
(please be specitic)
Company Name
Address
City State ZIP
Signature Date
(Signature and date required.}

1. Are you a member of the SCTE (Society of Cable Television Engineers)?
Yes O No O

2. In the pertormance of my job, | authorize, specify or recommend
products and/or services for purchase.

Yes O No O

. Commercial Television Broadcaster

. Cable TV Component Manufacturer

. Cable TV Investor
10. Financial Institution, Broker, Consultant
11. Law Firm or Government Agency
12. Program Producer or Distributor
13. Advertising Agency
14. Educational TV Station, School or Library
15. Other

2
3
4
5
6. Microwave or Telephone Company
7
8
9

go0goooooooooooa

(please spocty)
4. Please check the category that best describes your job titie/function.

O 1a. Corporate Management
00  1b. Management
00 1c. Programming

2. Technical/Engineering

O Vice President O Manager O Technician
[ Director O Engineer O Installer
5. Sales
O 6. Marketing
7. Other
(please specity) CT 12/90
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Itsa simple fact: a cable TV system is only as
good as the fiber optic cable its built with. And
any sacrifice in quality can mean compromising
durability, signal quality and consistency of per-
formance. Which s why it'sso important to specify
Siecor cable instead of accepting just any cable or
packaged system. Because our loose tube design
insulates the fibers from the stresses of installation
and of rigorous aerial environment. Aramid yarn
strength members make the cable extremely light

and tlexible. Our cable doesn't require metallic
strength members which can corrode or be dam-
aged by lightning. And we can provide cable thats
all dielectric or armored where additional protection
is required.

ot All Cable s Created Equal.

Whats more, Siecor aoffers cables utilizing
Corning single-mode Titan™ fiber which is
tougher and more durable than other standard
silica fibers. With Coming’s new fiber and our
leading cable design, you get a rugged cable that's
craft-friendly: Of course, our cable meets or exceeds
all EIA, REA and Bellcore standards. And we offer
a complete line of products and service including
hardware, splice equipment, test equipment, train-
ing, consuitation and splicing,

So get exactly what you need for your system
with the knowledge you're getting the best. Call
usat 800 762-2002,Extension 5992. Or write Siecor

Corporation, 489 Siecor Park, SlECOR

Hickory, NC 28603-0489.

™ Tiean 1s a rademark of Corning, Incorparated

See us at the Western Show, Booth 154,156,
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The addressable
controller of the future

The following is adapted from the
“1990 NCTA Technical Papers.”

By Gregory F. Vaeth

General Instrument/Jerrold Communications

And John J. Feras

Enertec Inc.

The rapid growth of pay-per-view
(PPV) has forced changes in the role of
the addressable controller. No fonger
does it merely translate billing system
commands into vendor-specific
addressable converter “language.”

In a PPV environment, the controller
must now maintain event scheduling
information and control scramblers.
The billing system interface handles
higher peak traffic for last-minute buys
of PPV events. In an impulse PPV
(IPPV) environment, additional tasks
are required including: monitoring and
maintenance of the two-way data path
(RF or telephone) and purchase man-
agement from converter to billing sys-
tem. New services built around PPV
and IPPV and more sophisticated in-
home devices will place additional
requirements on the addressable con-
troller.

This article describes an address-
able controller architecture that will effi-
ciently accommodate currently foresee-
able needs and provide the flexibility to
conveniently implement those that are
not yet conceived. Topics to be dis-
cussed herein include:

1) Low-cost, powerful personal com-
puter hardware and state-of-the-art
operating systems, data bases and
human interfaces

2) Open software architecture with
computer and cable industry interface
standards that provide user-friendly
operation, development speed and
flexibility and access by cable operator
application programs

3) High bandwidth billing system inter-
faces

20 DECEMBER 1980

Master Billing
Database
(Proprictary)

Business
System

Data
Entry
Stations

Figure 1: Current architecture
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General purpose

Today's addressable controller is a
general purpose computer, typically a
microcomputer. As such, it consists of
a central processing unit (CPU), RAM
memory, data storage devices (disk
and tape) and peripheral devices
(video displays, keyboards, printers,
etc.). To make it an addressable con-
troller requires the following additional
components: 1) an interface to the
cable plant for communication with
converters and other addressable
equipment, and 2) an interface to the
cable operator’s business system.
(Although most controllers are capable
of operation without a direct link to the
business system, it is not practical to
operate a cable system of any size
without such a link.)

The addressable controller’s primary
function is control of the cable system'’s
population of converters. On a one-way
system this control consists of, but is
not limited to the following:

v Iinitialization of configurable parame-
ters

v Background refresh of selected
parameters

v Activation/deactivation

¢ Authorization/deauthorization of stat-
ic services (subscriptions)

v Testing/diagnostics

A data base is established and main-
tained on the addressable controller so
the business system does not have to
be programmed with information that is
converter vendor-specific. This parallel
data base also allows consistency
checking of business system transac-
tions. In a system offering PPV ser-
vices, more control is required as fol-
lows:

v Authorization/deauthorization of
dynamic services (events) such as
movies, sports, etc.

v Scheduling of events and allocation
of scrambling codes (tags) for each
event

v Configuration/monitoring of scram-
blers associated with PPV channels

Parallel addressable controller data

COMMUNICATIONS TECHNOLOGY



bases exist for these functions also—
again to free the business system from
requiring vendor-specific knowledge
and to allow consistency checking.

An IPPV system demands still more
control functions as follows:

v’ Monitoring/reporting of the ability of
the two-way converter population to
communicate with the controller

v Configuration/monitoring of the two-
way data path, including addressable
and non-addressable equipment

v Collection of event purchases from
converters and upload of purchases to
the business system

PPV and IPPV have expanded the
functionality of the addressable con-
troller and new technology. Innovative
applications of present technology
promise to further this expansion.
Home shopping and other interactive
services, on-screen display of channel
layout and program guides and inte-
grated cable/telephony are only a few
of the challenges to current address-
able controller architecture and func-
tionality. It will not suffice to merely buy
more powerful computers and shoe-
horn these features into current sys-
tems.

New computer technologies

Hardware. The trend in computer
hardware has been a dramatic reduc-
tion in the price/performance ratio and
it is continuing. For instance, the IBM
PC (introduced in 1980) was powered
by an Intel 8088 microprocessor and
cost about $1,500. Today an 80386-
based PC costs about $1,500 and is 30
times more powerful. Very soon,
80486-based PCs will be available
offering even more performance at
similar prices.

Similar advances are being made
with the Motorola 680X0 series proces-
sors (Macintosh, Amiga) and with even
more powerful reduced instruction set
computer (RISC) based technology.
Comparable progress has been made
with peripherals—displays, disks, com-
munication devices, etc. The result is
relative unlimited availability of comput-
ing power, disk storage and display

Business
- System

Master Business
23
(Proprietary)
TCPAP Protcol
FEthernct System Bus

Other,

(DirectANI)

(Status'Monitoning)

Figure 2: Network architecture

. Server

Multi-use
Data Entry
Stations

resolution at an ever-lowering price.

Software. The future addressable
controller will be one component of a
computer network and as such will be
required to provide a wide variety of
services to other elements of the net-
work. This increase in services, cou-
pled with the trend to larger subscriber
bases per controller (as MSOs contin-
ue to combine systems), indicates the
need for a controller based on high
performance computing hardware that
utilizes high bandwidth communication
technologies.

In order to meet these requirements,
the software resident in the controller
must be portable, flexible and compli-
ant to industry standards. Software that
is portable will be easily “migrated” to a
new hardware platform in order to take
advantage of the increases in perfor-
mance of new techrology. Flexible
software provides an “open architec-
ture” that allows access to internal data
storage from other members of the net-
work. Compliance to industry stan-
dards will provide both the ability to
communicate with other systems and a
mechanism that will allow the construc-
tion of a consistent user interface for
the controller.

Currently, and for the foreseeable
future, the only operating system that
will provide an environment containing
all of these features is Unix. Designed
in 1970 at Bell Labs. Unix cannot be
thought of as an unproven technology.
Although mature, its original design
goal of portability has allowed it to grow
in step with advances in computing and

COMMUNICATIONS TECHNOLOGY

communications technology with ver-
sions available for all 16- and 32-bit
computer architectures.

Unix is a multiuser, multitasking op-
erating system and thus provides a
large number of users and programs
the ability to share both computing
resources and information. The mul-
tiuser capability will allow control func-
tions to be initiated from any terminal
connected to the controller. Multitasking
allows programs to execute concurrent-
ly—an absolute necessity for a system
required to communicate with a billing
computer while collecting IPPV trans-
actions from converters.

As mentioned previously, the ability
to communicate with other machines in
a network is a major requirement of the
future headend control system. Unix
addresses this issue with two software
subsystems: the networked file system
(NFS) and transport control pro-
tocol/internet protocol (TCP/IP). Both of
these packages have “grown” around
Unix and are industry standards for
machine-to-machine communications.

NFS provides disk file access capa-
bilities on a networkwide basis, so that
a program or user on one machine in
the network can transparently access a
file on the disk of a remote system
through the network. TCP/IP is a set of
communications protocol services that
allow interaction between elements at
various “layers” in the network. TCP/IP
controls the routing of data through a
network between machines, applica-
tions and users. Both of these mecha-
nisms operate most efficiently on Ether-
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net, a high-speed synchronous com-
munications technology.

The core of an addressable control
system is its data base. Throughput
limitations in existing control systems
frequently can be traced to the transac-
tion response time in their data base
management software.

As of this writing, sophisticated, high
performance, relational data base man-
agement system (RDBMS) packages
are just becoming available in the
microcomputer Unix environment.
These packages can be controiled via
an industry standard data base lan-
guage, structure query language
(8QL), which provides a common inter-
face to all relational data base pack-
ages, regardless of vendor. These
packages also feature a high transac-
tions-per-second rating (>10), on-line
backup capability and network access
(via SQL).

Unix is available on all classes of
computing equipment, from PCs to
mainframes. The choice of Unix as the
software platform, off-the-shelf/industry
standard technology for the data base
management system and a careful
design of the cable downstream hard-
ware interface will guarantee a control
system capable of growing to meet its
future requirements.

The current controller

Architecture. The current address-
able controller/business system archi-
tecture is outlined in Figure 1. The two
computers are linked via a serial inter-
face cable that is used to communicate
various requests that the business sys-
tem can make of the controiler. The
business system contains a software
module, called the addressable con-
troller interface, responsible for com-
munication with the controller. On the
other end of the link, the addressable
controller’s wire link module is respon-
sible for servicing business system
requests. The requests can be divided
into the following three groups:

1) Direct—where the controller simply
acts upon the request by performing
communication with the converter
2) Transaction—where the controller
manipulates its internal data base in
response to the request from the busi-
ness system
3) Compound—where the controller
both communicates with a converter
and manipulates its internal data base
In the existing control system this
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Sophisticated, high
performance, rela-
tional data base
management system
(RDBMS) packages
are just becoming
available in the
microcomputer Unix
environment.”

grouping is not formal and the individu-
al requests that make up each group
have been invented on an “as needed”
basis. The protocol used for communi-
cation between the business system
and the addressable controller is also
non-standard and each business sys-
tem vendor is responsible for conform-
ing to the protocol used by each
addressable controller vendor. The
multitude of business system vendors,
control system vendors and converter
types has contributed to this profusion
of features that leads to confusion dur-
ing configuration and operation of the
cable system.

Limitations. While today's address-
able controller provides a wide array of
power and functionality, there are some
limitations that vary in magnitude
depending upon the particular address-
able controller/business system pair-
ing. Most important is system perfor-
mance as measured by business sys-
tem transaction throughput.

As systems increase in size and
new converters and applications are
implemented, more and more transac-
tions are forced through a pipeline
whose expansion potential is con-
strained. These constraints are a result
of both the physical connection
between the two systems and the
inflexible interface protocol defining the
communication. The necessity of rec-
onciling the various parallel data bases
adds to the transaction volume. Added
to this “normal” traffic are high volume
PPV transactions generated by last-
minute purchases. The result is a frus-
trating situation for both cable operator
and customer.

The inflexible business system
interface is responsible for a less
immediate source of frustration. Cur-

rent protocols and architectures have
extended the time required to imple-
ment new addressable converters and
applications of addressability on both
the addressable controller and the busi-
ness system. Further, little provision
has been made for interfacing to non-
business system entities (e.g., direct
automatic number identification—AN]I).

For those systems that are hosted
on proprietary technology microcom-
puters (e.g., Digital Equipment,
Hewlett-Packard, etc.), more factors
come into play. Costs, both acquisition
and maintenance, tend to be higher.
Further there is typically a limited
expansion path for increasing process-
ing power, disk or memory capacity,
etc. When the expansion path does
exist, the cost is much greater than for
a proportionate increase in power or
capacity on a PC-based system.

The last limitation to be mentioned
concerns the human interfaces of both
the addressable controller and the busi-
ness system. At the operating system
level, two separate bodies of knowl-
edge are required for routine operation
of the computer system. This has an
affect on the number and technical
expertise of computer operations staff.
Perhaps more important is the interface
at the application level, where users
must learn how to request the same
function in a different way for each sys-
tem.

A proposal

Figure 2 is a system architecture
that attempts to address future require-
ments, current and anticipated limita-
tions with new hardware and software
technology. The use of SQL-oriented
relational data base server technology
and the creation of network-oriented
application software on the controller
will lead to an addressable controller
that works within an “open architecture”
with the business system. Certainly,
business system vendors also must
evolve their software toward this goal in
order for the cable operator to reap the
full benefits of this technology.

A relational data base server
embedded in the addressable controller
will allow all business systems access
to the controller’s data base in an
industry-standard language, SQL. All
requests of the transaction class in the
current architecture would be re-
phrased to be expressed in SQL.

(Continued on page 74)
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Cellular radio
+ cableTV

= cellular cable

By Bill Grant
President, GWG Associates

The current enthusiasm for lightwave transmission utilizing
optical fibers is certainly understandable. Here’s a technology
that presents substantial bandwidth for use without the penalties
of frequent reamplification. Certainly for high traffic density appli-
cations such as telephone trunking between communities fiber
is a superior alternative, particularly when combined with a
higher bit rate digital carrier. Our enthusiasm should certainly
be subjected to the tests of reason and logic, however, and we
should not automatically assume that fiber is the ultimate choice
for all transmission scenarios.

Consider the question of fiber in the subscriber loop in
telephone service. Should we or must we accept without ques-
tion the popular position that fiber will inevitably replace all pairs
throughout the exchange plant of the future? The magnitude
of such a replacement program, the numbers and costs, are
staggering, and if such replacement is on a one-for-one basis,
then we're really talking about placing a dedicated transmission
facility per point of service. This is essentially the same
philosophy employed with twisted pair plant, isn’t it?

With the extensive experience with paired exchange plant
surely we can recognize the inefficiencies and inflexibility of this
approach. How many miles of pairs in place today do not, and
never will, produce any revenue at all? Certainly all those that,
due to the economics of standardized cable sizes, extend past
the actual points of local service. And what is the average utiliza-
tion of the individual pair in say a 24-hour period; six, eight or
10 minutes? Simply replacing the pair with fiber will in no way
alleviate or eliminate these inefficiencies.

We might also question the premise that the exchange loop
can be or only be served with digital transmission. Certainly the
telephone trunking applications that represented high traffic re-
quirements on a single point to single point basis were best
served digitally, and certainly our experience in doing so has
been successful and satisfactory, but the individual subscriber
loop presents an entirely different requirement. As an objective
observation the experience with carrier derived subscriber
service on an analog basis has been equally satisfactory.

What about cable TV?

The questions raised here are complex and we should be leery
of absolute solutions, but there may be some small merit in
broadening the base of the entire discussion. The direct com-
parison of pairs and fibers from the perspective of telephone
service alone does not address the questions of other subscriber
services at all. What of cable TV or the multiplicity of futuristic
requirements such as power load management, data, etc.?

If we seriously consider some future replacement of the
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extensive exchange paired plant in place, how can we
reasonably ignore the existence of the equally extensive, or
nearly so, coaxial cable plant now in place? Rememberthat this
includes service drops also, and that in toto these facilities
present substantial transmission bandwidth for use to the same
subscriber premises. What are its capabilities, its shortcomings,
and what does it offer as a facility in place for exchange
telephone service?

The typical CATV plant can provide bidirectional transmission
capacity on the order of 400 MHz or more out to the subscriber
terminals and 25 MHz or so back to the system headend. These
are wideband facilities that presently utilize frequency division
multiplexing to provide TV services, at least, on an analog basis.
Although much work has been done and this effort is still being
pursued to digitize video signals, there are no practical systems
in service today carrying any truly significant number of TV
signals for CATV service.

The nature of these systems is different from paired telephone
plantin that outside of the service drop itself, no physical trans-
mission facility is dedicated to any individual point of service.
The entire transmission bandwidth is presented for use at all
points of service and in this respect, a more direct analogy might
be made with the 60 Hz transmission systems of power distri-
bution. If we use a telephone term and think of the TV signals
as traffic, the conventional CATV plant might be called traffic
insensitive; thatis, the number of subscribers taking service from
the system at any given instant in time has no impact whatever
on the initial cost or operation of the transmission facility itself.

It seems a fair statement that coaxial cable transmission is
a mature technology and the design of such systems has
become highly refined. The amplifiers and hardware are ade-
quately reliable, at least for this service, as evidenced by the
public support and subscription revenues that such systems
enjoy. Technically, however, CATV systems are limited in length
and transmission capacity by the practical considerations of the
multiple reamplification that the transmission losses impose.
As well, the cascade or serial connection of many such amplifiers
not only introduces cumulative noise and distortion but intro-
duces some vulnerability to service interruptions.

The development of lightwave transmission utilizing optical
fibers has generated as much interest and excitement in the
CATV industry as it has in telephone, but here we do not have
the natural stimulus of high traffic, long distance transmission
trunking that the telephone network provides. Thus the incor-
poration of fiberinto CATV plant has been somewhat slower and
largely focused on the local distribution applications that are
the basic nature of CATV.

Although still evolving, due to the nature of the end devices
served—the subscriber-owned TV receivers—the thrust
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appears to be toward analog transmission on fibers employing
amplitude modulation (AM). Fiber does offer significant relief
for the technical limitations of coaxial plant in that the system
length and transmission capacity, which were previously some-
what limited by reamplification requirements, can be optimized
in a hybrid system design employing both fiber plant for distance
and “‘reach’’ in conjunction with limited length, limited amplifier
cascade coaxial distribution plant. Such hybrid systems repre-
sent a satisfactory solution to many of the present inadequacies
of CATV plant and may well become widely utilized, perhaps
even universally in years to come.

Enter the subsystem or cell

Note, however, that the basic CATV system could still be a
wideband transmission facility and would still be analog in
nature using frequency division to multiplex the TV signals. In
effect, larger communities will be served with a multiplicity of
what might be called subsystems (we could call them cells) con-
sisting of alocal fiber link reaching out into the area and limited
to feeding a restricted section of conventional coaxial cable plant.
Each subsystem would be technically independent of any other,
thus reducing the impact of equipment or plant failure and
service outage to a smaller portion of the community.

If we now consider the possibilities for superimposing tele-
phone exchange service onto such a system, the question of
transmission technique and modulation for the telephone ser-
vice itself may be more readily defined. Since the transmission
of a multiplicity of TV signals is a more complex requirement,
and if this requirement is established to be best served in an
analog fashion, then the introduction of digital transmission for
the secondary telephone service alone seems an unnecessary
complication. Surely analog transmission on some form of tele-
phone carrier could provide adequate transmission quality.

As farback as 15 years or so a small field trial was conducted
using modified subscriber telephone carrier equipment on
coaxial CATV plant, including the coaxial service drop. The car-
rier employed was analog, amplitude modulated hardware
capable of providing eight individual telephone lines on a single
twisted pair.

This was a frequency division carrier and required that trans-
mission frequencies be dedicated to each individual point of
service. The limitation of the program at that time was the lack
of any high density (say 300 lines or so) subscriber carrier and
the necessity for dedicating two transmission frequencies for
each point of service imposed a significant cost penalty against
the further development of such higher density carrier. The tele-
phone service was sustained over a period of several months
and was, in ali respects, entirely satisfactory. Although this test
was interesting and did demonstrate some practical service
sharing of operating coaxial plant, it may well have been a bit
before its time.

But time marches on and new technologies are presented and
refined. The introduction of cellular radio suggests that perhaps
we might usefully re-examine our earlier efforts.

A cellular radio system can provide about 300 individual trans-
mission channels and it does this without dedication of any
single operating frequency to any single channel. The equip-
mentis all frequency agile and assigned an operating frequency
on demand. A station only occupies and uses this frequency
during the period of actual transmission service.

Although developed for service in the 800 to 900 MHz range
it should not present any great difficulty to convert the equip-
ment for use in spectrum available in conventional CATV
systems. From the headend or ‘“‘cellular terminal’’ out to the

26 DECEMBER 19890

distributed stations, for example, 10 or 20 MHz could be easily
accommodated in either the mid- or super-band spectrum of
the coaxial cable plant. Return transmission from the stations
would fit comfortably within the standard coaxial return spec-
trum of 5 to 30 MHz. Then if we simply consider the present
cellular radio systems as coaxial cable carrier systems, we might
derive 300 telephone stations on any modern, in-place coaxial
plant almost immediately. By adding a second cellular system,
telephone capacity might be easily doubled to 600 lines.

Note that we need not fund any extensive new product devel-
opment at all in this effort. Activity would be limited to adapting,
simplifying and perhaps even reducing the cost of existing
cellular hardware. Also, the coaxial cable plant would require
no modification or development effort either. As a wideband,
analog facility already providing adequate spectrum it would
seem quite suitable as is and the telephone service should func-
tion in the presence of the CATV signals nicely.

Cable plant maintenace practices and system designs must
be reviewed of course, but this does not seem an insurmount-
able task. And surely we have sufficient telephone experience
with statistical loading, etc., to forecast preliminary channel
requirements for a given service area.

Cellular cable is born

The determination of this practical telephone service area may
well become the design basis for the subsystems or cells, with
each of these cells comprised of a limited cascade of analog
amplifiers being fed its own optical fiber that has not been pre-
viously tapped for service. If we may be allowed some artistic
license the term *‘cellular cable’’ seems curiously appropriate
for the resultant new network structure.

If serious thought is given to the replacement of exchange
pairs with optical fibers, the problems of replacement or more
correctly of transition of the actual plant and services, become
self-evident and somewhat intimidating. Let’s briefly examine
a similar transition from pairs to a celiular cable system as out-
lined here. Given paralleling coaxial plantin-place including ser-
vice drops, any new telephone service requirements of any
reasonable magnitude—even a dozen or so new lines—could
be fullyimplemented as cellular carriers with no regard or con-
cern for the existing paired plant condition or capacity at all.
Areas that now appear candidates for paired cable relief or
replacement could simply be coaxially implemented, even on
a single station at a time basis.

The transition would be graceful and expenditures would be
limited to terminal devices and equipment entirely. Surely this
is amuch more tolerable situation than an extensive and costly
replacement of all outside transmission facilities. Lead times
on terminal devices are shorter and investments can more
closely track actual requirements. Remember also that addi-
tions of telephone service require no modification or change in
the coaxial (cellular cable) plant at all.

Consider present paired plant that extends out five miles or
so. Let’s assume a heavy service load (100 stations) in the first
half mile of cable and relatively light service loads (10 stations)
in the last half mile length. What happens if the service
requirements are drastically altered? For a worst case, let’s
simply reverse the loads to 10 stations in the first half mile and
100 stations in the last section. Obviously pairs are available
in the first half mile all right, but a sudden new requirement for
100 lines out at the end of the cable could be quite awkward to
accommodate. Even if a digital carrier is applied then engineer-

(Continued on page 76)
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Design considerations
with fiber

Primary fiber topics to be considered in this
third in a series of articles on CATV design
are:

® Review of tree-and-branch concepts
® Advantages and disadvantages of fiber
® Current fiber system proposals

® Caveats and concerns

® Design considerations

The next instaliment will examine other
alternative architectures (designing with
interdiction).

By Mark Bowers
Owner, CableSoft Engineering Services
Tree-and-branch (T&B) architecture has
been with the cable industry since its
inception and has served our industry
well. Therefore, itis importantto start our
discussions investigating design with
fiber with a review of T&B concepts.
The early cable system usually con-
sisted of three to four off-air local stations
only. By comparison, a state-of-the-art
cable system today can provide around 80
channels with a total bandwidth of 550
MHz for a single coaxial cable system.
Most modern cable systems use a T&B-
type architecture (Figure 1). Although this
type of architecture has served the cable

industry well and is very cost-effective, it
has reached some technical barriers. T&B
architecture presents some definite prob-
lems for the future—particularly when we
try to adapt it to an all-fiber distribution
medium.

The typical cable system uses coaxial
cable as the signal distribution vehicle.
Coaxial cable is a fairly rugged medium
and offers many advantages such as high
immunity to signal ingress and egress,
fairly constant characteristic impedance,
and a substantial bandwidth—on the
order of 1 GHz or greater. One major dis-
advantage of coaxial cable is high signal
loss per unit length. Because of this high
signal loss, amplifiers have to be placed
‘‘approximately’’ every 2,000 feet on
average, and the modern T&B cable sys-
tem contains many amplifiers.

Tree-and-branch architecture is
basically divided into two main portions:
the ‘‘tree trunk’’ (ortrunking system) and
the ‘‘branches’’ (or the distribution
system). The trunking system is utilized
to route the signals throughout a com-
munity and bring them close to each
potential customer. Power levels per chan-
nel are kept rather low inthe trunk system.
Because the trunk system operates at
fairly low power levels, intermodulation

Sample FTF design
results
Cost/ Percent

mile change
Conventional T&B $5,100 N/A
FTF wipush-pull $8,750 71.6
FTFwiparallel hybrid  $7,650 50.0
FTF wifeadforward $6,650 304
FTF wiexpress feeder
(FF/PHD optimaluse) $5,850 14.7

distortion is kept to a minimum but a fair
amount of noise is contributed to the
signals. A small portion of the trunk signal
is sampled at each trunk station and fed
into abridger amplifier. The bridger ampli-
fier and subsequent line extender ampli-
fiers operate at much higher power levels
per channel and their purpose is to dis-
tribute the cable signals to customers’
homes with optimum power distribution
efficiency Because they operate at much
higher power levels a great deal of inter-
modulation distortion components are
generated and accumulated. When prop-
erly designed, these distortions are kept
to controilable levels.

There are several major disadvantages
of T&B architecture as applied to a total

Figure 1: Typical T&B architecture
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Figure 3: Fiber backbone
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fiber system. These problems suggest
that tree-and-branch architecture is gen-
erally prohibitive to a total fiber system—
given currenttechnology. As long as T&B
architecture is employed the delivery
mechanism used in the ‘‘last mile” to the
subscriber will likely remain coaxial cable;
that’s why current hybrid application
efforts, such as fiber-trunk-feeder (FTF),
that increase effectiveness are so im-
portant. Current use of T&B architecture
requires, among other criteria, the avail-
ability of:

® Low cost and moderately efficient
directional couplers.

® Low cost, easily performed and
repeatable splicing.

® The ability to place many splices
within the plant without serious
degradation to the system or signals.

These problems are of some conse-
qguence in total application of fiber and
should not be underestimated. While
there is a great deal of research goingon
atthis point in the development of low cost
optical couplers, much work remains
toward a total fiber T&B architecture.
Meanwhile, and perhaps more important-
ly, rapid integration of fiber into the cable
trunking system bypasses some of these
concerns and new innovative designs are
rapidly taking place in design rcoms
across the country.

Advantages and disadvantages
Let’s briefly discuss what fiber brings
tothe table. Why are we so sure that fiber
offers dramatic improvements—whether
in reliability, signal quality, system design,
design/operation economics or all of the
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above? What are the disadvantages, if
any?

The possibilities of what can be gained
with fiber as a distribution medium for
broadband signal delivery are impressive.
Systems can be designed and operated
with vastly expanded bandwidths. Main-
tenance reduction costs of as much as 90
percent have been projected compared
with existing coaxial designs. Additionally,
operators will be able to provide many new
services to their subscribers when
desired.

A few of the advantages of fiber for our
industry are as follows:

1) Since fiberis anoptical mediumthe
signalisimmune to EMI/RFI problems—
including leakage.

2) With single-mode fiber the attenua-
tion of the signal can be easily kept to
below 0.4 dB per kilometer at 1,300 nano-
meters wavelength with today’s fiber. Con-
trast this with typical .750" coaxial cable
loss at 550 MHz of 1.24 dB per 100 feet
(or around 41 dB per kilometer). The use
of fiber as the signal distribution medium,
with its low loss, presents tremendous
potential along varied fronts including the
elimination of cascades of amplifiers,
many power supplies (at least in theory

‘“(Tree-and-branch)
architecture presents
some definite problems
for the future—
particularly when we try
to adaptit to an all-fiber
distribution medium.”

and if we're careful) and periodic RF
sweeping and testing requirements.

3) The physical size of a fiber cable is
much smaller than coaxial cable. Fiber-
optic cable is the preferred medium in
areas where spaceis ata premium, such
as in conduits or underground ducts.
Fiber also is more durable than coax,
since aluminum cable suffers from tem-
perature expansion and contraction,
aluminum migration and must be pro-
tected from contaminants in the air, etc.

4) The life expectancy of a copper/
aluminum-based coaxial cable is around
20+ years, whereas fiber appears to have
a potential for 30 to 40+ years of normal
usage. Since the bandwidth of the fiber
is no longer the limiting factor (the theo-
retical bandwidth of single-mode fiber is
almost infinite and on the order of 100+
GHz would appear to be attainable), elec-
tronics can be changed over the coming
years as new technologies become avail-
able, with the larger investment in fiber re-
maining in use.

There also would appear to be some
disadvantages in fiber-optic applications
as well—at least for the moment. Being
such a new technology, many cable TV
operators are having some difficulty
assessing its true long-term implications
and applications. The most expensive
portion of a fiber-based system is the
cable itself. A hybrid fiber/coax applica-
tion still is more costly than a similar coax-
ial system in many instances. The cost
gap between fiber and coax, however,
continues to narrow every day as prices
decline and as our applications adapt bet-
ter to current architectures. A final, albeit
disappearing, concern is a lack of ade-
quate reliable high performance elec-
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Figure 6: Third-order beat analysis
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tronics for the cable industry, which is truly
needed tofully exploit the inherent advan-
tages of this new medium.

Current fiber applications

Now let’s briefly review current ideas on
how to incorporate fiber optics into our
T&B architecture discussed earlier, in-
cluding a brief look at telephone com-
panies’ current application of this
medium.

® Telco ISDN: Theintegrated services
digital network will offer simple, econom-
ical access to an unrestricted range of ser-
vices without the cost and complexity of
multiple access loops. ISDN by definition
is completely digital in construction and
distribution; carries voice and non-voice
(data and telemetry) services; has an in-
telligent control overlay; and has a defined
set of user-to-network and network-to-
network interfaces. ISDN specifications,
by themselves, do not require the integra-
tion of fiber optics and will function quite
wellin mostinstances with copper-based
technology.

® Telco BISDN: The broadband inte-
grated services digital network is an on-
going natural evolution of the ISDN
scheme, which is basically a narrowband
service offering (144 kbs and 1.544 Mbs).
Broadband rates for BISDN are still under
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final consideration but rate offerings are
expected to be approximately 150 Mbs
and 600 Mbs, and to be compatible with
SONET. BISDN will be an extension of the
ISDN service offering and broadband in
nature. It therefore has all of the features
and advantages of ISDN. BISDN, given
its greater bandwidth, will in theory be
able to provide such services as full
motion video (CATV), HDTV and transmis-
sion of high fidelity stereo sound—to
name only a few. Because of the vastly ex-
panded data rates and bandwidth, BISDN
does require the use of fiber optics.

® Telco SONET: The synchronous
optical network is a system under devel-
opment to define an optical interface stan-
dard that will be used to connect equip-
ment from different suppliers. SONET will
have major impact on our pending gener-
ation of optica! telecommunications
equipment. It offers the promise of na-
tional and perhaps worldwide uniformity
at data rates of up to 1,327 Gbs. Formal
adoption may take some time, but basics
have been sufficiently settled for aggres-
sive vendors to begin producing equip-
ment. SONET by definition is a single-
mode fiber transportation network, con-
structed as a progressive hierarchy of syn-
chronously multiplexed tributary signals.
It is optical, digital and synchronous in

nature, and has the capability of surveil-
lance-based maintenance. Information is
carried by signal overhead bytes so that
facility and equipment maintenance ac-
tivities can originate from the network
elements.

Early telco fiber-optic applications were
central office-to-central office, then fiber’s
use spread from the central office to
remote switching sites (remote terminals),
with a final evolution pending from the
remote terminal to the business or private
residence. It is obvious that the new
higher bandwidth advantages of fiber are
not fully realized until the entire distribu-
tion plant has been changed. The high
bandwidth of the single-mode fiber based
BISDN evolution will allow dramatically in-
creased data transmission rates and ser-
vices. The primary remaining handicaps
for the typical telephone *‘switched-star’’
or ‘‘switched multistar’’ distribution
system are the high cost involved due to
individual line requirements from the cen-
tral office or remote switching centerto the
customers’ premises, and the cost to
change out switching centers to much
higher data rate equipment. Recognize,
however, that the dynamic and config-
urable approach to BISDN and SONET
allows for a slow expansion of a layered
system toward customers’ premises. —
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Figure 7: Fiber hub placement model
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® Cable supertrunking: This is a
method that has been used by the cable
TV industry for many years in the trans-
portation of signals from one point to
another. The purpose is to transport video,
audio and other signals over fairly lengthy
distances without significant degradation
in their quality. Normal trunking tech-
niques utilized by modern systems pro-
hibit cascades beyond 30 to 40 amplifiers
without some sort of enhanced method of
signal processing/amplification.

Cable industry fiber-optics super-
trunking has utilized FM modulation tech-
niques in the past, but VSB-AM tech-
niques are now under widespread devel-
opment and application as well. Figure 2
shows a fiber-optic supertrunking appli-
cation. Industry applications for super-
trunking include tying of headends with
remote sites or other headends and
feeding several remote areas of as many
as 15 to 20.

As the number of receive hubs involved
escalates, the supertrunking concept
begins to blend with the fiber backbone
approach, which says: ‘““Place one re-
ceive hub every so many trunk stations.”
Then, one can either feed all stations in
the direction they fed before and use the
old trunk for a redundancy feed, or turn
some trunk amps around and feed larger
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areas with each hub but still retain a max-
imum cascade limit.

® Cable fiber backbone and CAN:
Various fiber backbone (fiber trunk over-
lay) concepts have been proposed by
major MSOs during the past several
years. Both fiber backbone and cable area
network (CAN) apply primarily to upgrade
applications. As stated earlier, the premise
in this type of application does not differ
a great deal from the supertrunking con-
cept except in the number of nodes used.
The coaxial trunking systemis broken in-
to smaller segments. By definition this is
no more than four to five amps, although
in real applications segmentation of the
trunk is rarely this small. A separate AM
fiber and AM receive node feeds each
minitrunk segment, with resulting distri-
bution fed from this trunking section with
normal design methods. The primary ad-
vantage gained is a drastic reduction in
overall cascading of ampilifiers. The nor-
mal trunk cascade of 20 to 40 amplifiers
is now reduced to four to five. Figure 3
demonstrates this type of application.
With distortions held relatively constant
between normal coax layout and a back-
bone overlay, the carrier-to-noise ratio
(CIN) typically will be improved from the
low 40s (in normal cascade lengths) to
around -46 dB to —-47 dB.

Again, this type of application has
typically been employed in new-builds, as
the requirement to build a complete coax-
ial system, both trunk and feeder, along
with all fiber runs to each optical receiver
keeps cost prohibitive. In an upgrade,
however, where the coaxial portion has
been significantly depreciated, effective
economics sometimes can be realized.

® Cable fiber-trunk-feeder: FTF, afairly
new proposal, seems to have application
for both new-builds and upgrades, al-
though originally proposed for new-build
environments only. FTF proposes to re-
place the trunk system entirely with fiber
runs to many receive hub sites. Each
receive hub then feeds a fairly large dis-
tribution-only area. Original suggestions
were that each receive hub site should be
able to feed an *‘equivalent’ distribution
system area that typically could be fed
with four trunk/bridger locations. Current
design applications are taking that a step
further, with each fiber-optic receive hub
site feeding somewhere around 12 to 16
miles of distribution. Resulting cascades
are typically four to five distribution
amplifiersin cascade, with the first located
with the receive hub electronics. Because
ofthis sharp reductionin overall cascade
length along with elimination of the trunk-
ing system, some significant improve-
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100 QTY. ALUMINUM CABLE CLIPS
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PART #612-RGD
FOR DUAL RG-6 QUAD SHIELD
50 QTY. ALUMINUM CABLE CLIPS

i
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PART #614-RG6QC
FOR CONCRETE RG-6 QUAD SHIELD
40 @TY. ALUMINUM CABLE CLIPS

See us at the Western Show, Booth 162,

SPECIAL ORDER:

Add a B to end of part # for Black color.

Minimum 20,000 pieces on 1-1/2" steel nail
for parts 610-RG59 and 611-RGGQS and 613-RG11
Additional cost is about 1/2¢

™

Call 1-800-678-4510 or (216) 324-4941
For your nearest representative
for more details
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ments in performance can be realized.
Listed below are improvements in C/N
(with other distortions held constant) over
normal coax T&B, with backbone and FTF
applications:

FTF
-51dB

Backbone
-46.6dB

Normal
CIN -42.1dB
Because the trunking system is elim-
inated in this approach, there are signifi-
cant savings realized and FTF seems to
have application for both upgrades and re-
builds—where those upgrades require re-
placement of significant portions of the
trunking system. Figure 4 iliustrates an
FTF application.

Caveats and design concerns
Given earlier discussions, and before
we jump into some specific design exam-
ples, what are areas of change or concern
as we begin this process? To begin with,
and in many applications, fiber simply still
costs more at this juncture. In addition, the
cable industry has a current instalied co-
axial plant base that represents billions of
dollars of investment and any replace-
ment of coaxial plant will tend to be
gradual. inthe design process care needs
to be taken in the financial analysis area

when attempting to ascertain the true cost
vs. system improvements gained by util-
izing the fiber medium. (Later, we'll review
some price comparisons in my examples
based on comparison designs.)

Another area of concern for the
designer has to do with distortion analysis.
Coaxial designs in the past have primarily
been third-order distortion-limited (cross-
modulationin earlier systems at 300 MHz
and less: composite triple beatin systems
between 300 and 550 MHz). Current AM
fiber links, however, are second-order
distortion-limited. Great care needs to be
takenin the area of distortion analysis and
final system testing when your design in-
corporates the AM fiber transportation
medium.

Distortions may not behave as they
have in the past—particularly under real
system testing. Finally, system designs
that utilize a bandwidth of 550 MHz or
greater are composite second order-
limited. This is not because the number
of second-order beats overtakes third-
order, but because second-order beats
are much higher in amplitude in our
systems, and at 550 MHz and beyond
there is adequate accumulation to
become the limiting factor. Figures 5 and
6 illustrate the effect of total beat accumu-

lation in 450 and 550 MHz systems, and
demonstrate the large numbers of beat
components involved.

The point to all of this is that greater care
should be taken in your designs when
combining the effects of total distortions
from the AM fiber system with the distor-
tions produced by the remaining coaxial
system. The component mechanisms
producing these distortions are radically
different in optical- vs. coaxial-based
generation.

Design considerations

Now let’s examine some design ideas
using fiber backbone and FTF concepts.
The FTF architecture variation, of all pro-
posed thus far, probably has the most
potential for changing the way we design
and operate our systems with resulting
improvements in delivered signals to our
customers. | say this becauseit currently
goes the furthest in addressing the in-
herent limitations of fiber application to the
T&B architecture that we reviewed earlier.

® Fiber backbone: Figure 3, asmen-
tioned earlier, iliustrates a backbone-type
application. The backbone concept
usually suggests one hub for each four to
five trunk amps, but in real application this
has rarely occurred. More than likely the
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TRAPS - IN A HURRY!

For Negative Trapping: Video traps and tiering filters
For Positive Security: Encoders and decoding traps
For Interference Suppression: Off air and within system

WORLD'S LARGEST VARIETY IN STOCK

Need a dozen to a few hundred traps

overnight?

Your carload suppliers not interested?
Or can't supply the special trap you need?

Give us a call. We stock over 100 different
types of trap and pole filters for

Fast Delivery!

Including many special low pass, high pass,
bandpass and band reject filters found only
here. Tell us your problems; we can usually
solve it with one or a combination of traps
and filters in stock - or we can make an
entirely new one for your application.

“WE MAKE FILTERS IN A HURRY FOR
CUSTOMERS IN TROUBLE!”

MICROWAVE FILTER COMPANY, INC.-6743 KINNE ST.*E. SYRACUSE, NY 13057
Toll Free(US/Canada): 1-800-448-1666°Collect(NY /AK/HI): 315-437-3953¢FAX: 315-463-1467¢Telex: 249-613

FASTRAP/90

YE COMPLEAT TRAPPER

Fastrap/80
illustrates over 100
traps and pole filters

complete with
performance curves.
Use it to orient new
techs and to solve
day-to-day problems.
rices included.
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BROADCAST PREMIER.

DRAKE
EMAKE £5A 1240 18p

e

VIDEOC

Presenting the Drake ESR 1240
Integrated Receiver/Decoder.

Drake has been in business long enough
to know what you demand in an IRD.

The Drake ESR1240 IRD delivers high
performance in an affordable, compact unit that
combines a commercial grade satellite receiver
with an integrated VideoCipher® || Commercial
Descrambler Module.

The ESR1240 IRD uses a new low noise
70 MHz IF with threshold extension to provide the
best possible picture and low data error rates
under weak signal conditions.

Convenient

front panel access.

The ESR1240 IRD’s front panel design allows
easy access to the descrambler module without
having to remove the unit from its rack mounted
position.

Two front panel LEDs show sync and author-
ization status of the descrambler module. A
two-digit LED display indicates C band channel
selection. Channels 1-24 can be tuned in by the
ESR1240 IRD’s front panel channel selection
switch and fine tuning control.

VigeoCipher is a reg of General @

Owmership or possession of the ESR1240 IRD with a VideoCipher™ Il Commerciyl
Decider does not entitla the owner or possessor 10 receive descramtled signals without
authorizalion by the programmaer.

VideoCipher® |1 Decoder Module warranteed separately by
Genaral instrument Corporation.

VC SYNC— DESCRAMBLER

z mbier E
IPHER %17 Commercial Desc

AUTHORIZE

quipped

Complete video and

audio reception control.

When a signal is received, video output is
automatically switched between descrambled
video and normal clamped video, providing crisp,
clear video from either scrambled or unscrambled
signals. Also, digital stereo audio is availabie with
a choice of balanced or unbalanced outputs for
left and right channels. The subcarrier audio
demodulator is tunable from the front panel.

Famous Drake qualty.

Backed by a one-year limited warranty, the
Drake ESR1240 IRD complies with and exceeds
the latest industry standards. All in a highly reli-
able, efficient and affordable unit designed with
you, the cable operator, in mind.

Because Drake has made its business on
knowing your business.

Contact us for the name of your nearest
Drake distributor.

R. L. Drake Company

P.O. Box 112, Miamisburg, Ohio 45342 U.S.A.
Sales: (513) 866-2421, Fax:(513) 856-0806

In Canada: (705) 742-3122

® Service and Parts: (513) 866-3211

Made in America by Drake. . .a world leader
in communication products since 1943.

©Copyright 1990 The R. L. Drake Company
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The Fastest Underground Drop

Repair Splice in the World

© 7-18-1990

All rights reserved.

1-2-3 in less than 30 seconds
you have repaired a damaged
drop.

Works for RGH9, RG6, RG7
and RG11 cable

Guaranteed to work

for 20 years

® 100% synthetic rubber.

® Temperature stable between
+150°F 10 -40°F.

® Can withstand chemical proper-
ties found in high alkaline soils
that break down other materials.

® Moisture and vapor resistant.
® Does not harden

Singly Packaged Drop Sealant Pad
Order part #4421-UDSP For RG59 RG6
Order part #4422-UDSP For RG7 RG11

For more information and a FREE
sample call:
Toll Free 1-800-678-4510 for your nearest
representative for more details.

™

Engineered to Make the Difference

REPRINTS

Communications - Visibility
Knowledge - Information

Reprints work for you!

For more information call Marla Sullivan at
(303) 355-2101
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system upgrade operates under a limited
budget. We are then faced with the ques-
tion, “Where should | place the (bud-
geted) hubs to gain the mostimprovement
for money spent?”” The best placement
is typically where we gain the most reduc-
tion toward: 1) cascades of amplifiers on
an amplifier basis, 2) cascades of ampli-
fiers on a subscriber-fed basis and 3)
cascades of amplifiers by examining both
of the previous issues.

Figures 7, 8 and 9 demonstrate graph
printouts from a computer model devel-
oped that aids in optimal placement of
fiber hubs in the backbone approach—
where a limited budget only allows for a
certain number of hub sites. in that
scenario, we can’t place a hub every four
amps, etc. We therefore want to place
them to getthe ““most bang for our buck.”
Analysis can be performed with this
model that graphically portrays, as shown
in Figures 7, 8 and 9, where optimal place-
ment of each fiber hub should be. Figures
7 and 8 illustrate cascade levels by trunk
amp and subscriberin a system cascade
without fiber; Figure 9illustrates improve-
ments with strategic placement of a single
fiber hub. Different locations can be tried
until optimal locations are known.

® Fiber-trunk-feeder: As mentioned
earlier, Figure 4 illustrates a FTF-type
application. Many variations of the FTF
concept were experimented with, compu-
ting designs and equipment requirements
for various types of distribution amplifiers,
operational levels and other factors, with
a final analysis of design economics.

The accompanying table illustrates
composite results of those sample de-
signs. The sample design was under-
taken by using pure T&B coaxial architec-
ture, then redesigning and comparing

with the application of various FTF place-
ments and variations. This sample design
was developed for comparison purposes
only between the architecture variations.

As can be seen from the table, FTF
compares fairly well economically to new-
build costs, with the higher quality dis-
tribution equipment producing more effi-
cient designs and therefore better
economics. The use of ‘‘express feeder”
lends particular improvement to the FTF
design effort. In this application, each FTF
receive hub (with distribution amplifier)
was strategically placed. An express
feeder (no taps) was then routed to a
strategically chosen second site for the
second distribution amp (DA). Feeder
then emanates from all DAs with back-
feeding as necessary and as designed.
When used in ugprade scenarios, existing
trunk can be used for the express feeder
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Only The FS74A Allows You To See The Picture, Hear The Audio, Plus Measure
The Critical Levels, Ratios, Hum And Noise In Just Seconds. . .

If you're like most companies, your present field strength Use the FS74A Channelizer Sr. to actually view the
meter will allow you to check signal levels only, but many video on the exclusive built-in monitor. The FS74A
troubles in cable systems just don’t affect the signal level! ~ passesafull4 MHz of video so you will see the beat, ingress,
So how can you ensure your customers are receiving the or ghosting problems on the \ ideo monitor. Yousimply step
absolute best signal? Sencore recommends the following through your system while viewing the monitor.
1, 2, 3 Go-No-Go testing!
Plus, you get:

1 Sencore's New FS74A Channelizer Sr. allows you

to measure signals all the way from the headend to ® FCC, HRC, and ICC
the subscriber's tap, automatically and without any inter- cable shifting.
pretations. Simply connect the signal and digitally tune ® Exclusive integrated
through the channelsin your system. You'll quickly read the AC and DC voltage

video and audio levels of each and every channel from 5 to measurements
890 MHz. through the RF or

DVM inputs.
With the FS74A, hum and S/N tests are simple and ® Portable — battery
error free. Simply tune to any RF channel, switch the operation. Je——
function selector to either HUM or S/N and read the ' ' ' ,
meter. There is no faster or more accurate method. g X -

(patented) Ask f;r your FREE technical
For More Information Give Us A Call At 1-800-SENCORE! brochure!
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Today's ducted systems for pre-installed coaxial cable or fiber
optic cable in conduit. Tomorrow's long-term protection and
savings for your investment in underground construction.

TODAY, TOMORROW, TAMA%UA

MANUFACTURED BY Tamaqua Cable Products Gorporation, Schuylkill Haven, PA 17972
CALL: 800-232-0883 FAX: 203-235-2454 PA: 717-385-4381
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in many situations, with existing feeder
lines used for backfeed applications.

Sample designs indicate that four DAs
in cascade (receive node plus three more)
can cover an area of 10to 12 miles of plant;
five DAs in cascade (receive node plus
four more) can cover an area of 14 to 16
miles of plant. Distortion improvements
were listed earlier and are impressive
compared to conventional design. Feed-
forward amps contribute to overall design
economics because they allow for much
higher operational levels with full 78-
channel loading compared with parallel
hybrid or conventional push-pull. These
higher levels allow for increased design
efficiencies that more than offset the
higher cost of electronics, hence the cost
improvements demonstrated.

Finally, powering the FTF area also re-
quires some brief discussion. It would
seem that an ideal approach to powering
in an FTF application would be for one
power supply to handle ali amplifiers
withinthe FTF design area. Research on
new AC design techniques and methods
suggests that this in fact may be possible
and offer significant improvements in AC
design efficiency with a reduction in power
company-related service outages.

One possibility that the industry should
consider is raising power supply voltages
beyond the current 60 VAC. Raising this
voltage, perhaps significantly, would ac-
complish the following:

® Allow powering of significantly greater
numbers of amplifiers thanis currently
possible.

® Reduce the amount of AC power dis-
sipated in the coaxial cable itself, thus
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