


Six VideoCiphers
and Recervers
in only 15 inches

1C Fadding o
er you a unique solution fo
etails.

us Nexus 5 Year Warranty. Videocipher  Modules covered by General Instrument's warranty. I 1.&

Ahead of Our Time ENGINEERING <6np.4

levue, WA. or (604) 420-5322 Burnaby, BC.  Fax: (604) 420-5941 PERFORMANCE
RING CORP., 7000 Lougheed Hwy., Burnaby, BC. V5A 4K4 YOU CAN_SEE.|

Reader Service Number 2.




MC*

"~ AIR-TIGHT CASES

Facts For The Perfect Offense.

With MC?, the facts speak for Fact: Superior attenuation allows about
themselves: 20% fewer amplifiers in new-builds—stronger

Fact: Hermetically-sealed, signals in rebuilds and upgrades.
compartmentalized structure makes moisture Fact: Total bonding assures maximum
ingress unlikely—highly localized, if at all. loop-strength and minimum suck-out. Excep-

| Fact: The 93% velocity of propagation tional bending ability.
allows one size smaller diameters than foam Case closed.
cables—more MC? per duct. The Choice Stops Here
Qu

SERVE ) : °
dy ' See us at the Eastern Show, Booth 1013. -n‘]l%y m
Reader Service Number 3.
COMMUNICATIONS INC.

Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 9910 Highway 80 East, Pearl, Mississippi 39208
800-874-5649 ¢ 601-932-4461 & 201-462-8700

TECH




CONTENTS [T

Departments
Editor's Letter 6
News

Technically

Speaking 19

This new interview
series opens with Tom
Elliot of Cable Labs.

Blonder's View 22
Ike Blonder reports
on the recent Canadian
3-D TV show.

Tech Tips 82
Steven Biro of Biro
Engineering concludes
his two-part series on
co-channel interference.

Product News 86

President's Message 90

Keeping Track 126
Calendar 128
Tech Book 129
Classifieds/

Business Directory 135

Ciciora's Forum 140
ATC's Walt Ciciora
discusses providing
subscriber value in
cable ATV.

Co-Channel Map 142

Taylor's Vantage 146
Archer Taylor of
Malarkey-Taylor examines
loopholes in the laws
of physics.

SCTE Interval 59

Cover
Pin schematic courtesy
Tom Mock (EIA), with
design by Image Corp;
plug courtesy Pioneer
communications of
America Inc. Expo photo
by Bob Sullivan.

Ins
diaphragms

Additive
filters

Screen

Chromaticity 76

Tech Tips 82

1939by icath Pubiications Corp. All rights reserved.
Ave., Suite 250, Englmood cmaonz
S class ge paid at Engl
4q AUGUST 1989

Communications ™ (ISSN 0884-2272)is " #
— PO Box 3208, Englewood, Colo. 80155, (303) 792-0023. August 1989, Volume 6, Number 6. Office of publwnon i8 12200 E. Bnarwood Ave,, Suite 250, Englewood, Colo. 80112

Features

it's about time 24
Obstacles to MultiPort
use in the CATV
industry.

TV retailers 26

Cooperation in
promoting the
MuitiPort.

How it works 30
A description of the
MultiPort in-home
configuration.

Converters 32
Problems with set-top
upgrade and the

MultiPort.
Strategies 36
The MultiPort as a
CATV competitive edge.
CEbus and CATV 38

A detailed look at the
consumer electronic
bus.

outdoors a4
Off-premises
addressability facts
and figures.
Maintenance 50

A PM program for ad
insertion equipment.

installation 52
Ad insertion with a 4.5
MHz audio subcarrier.

Radio dispatch 56
C-ARDS in operation at
Cox Cable Cleveland.

Chromaticity 76
pPart | of an
examination of color
perception.

it's awrap 92

Cable-Tec Expo '89
in words and pictures.

Satellite chart 99
A special pull-out guide
of C- and Ku-band
downlink frequencies.

andDevaoloPOSTMASTER Please send address changes to Communications Technology, Box 3208, Englewood, Colo. 801

COMMUNICATIONS TECHNOLOGY

Technology Pubkcations Corp., 12200 E. Briarwood



AWESOME!

We recently asked our first ADCART customer what he
thought of his new ad insertion system. His immediate reply
was "AWESOME]/" His was a typical reaction among those
who've seen the ADCART in operation, especially after
having grown accustomed to other manufacturer's systems.

The ADCART, when compared to the other systems
available, is awesome. It is the result of years of research
and development and the expenditure of over one million
dollars in hardware and software engineering costs. It
represents the ideas and wishes of all our ad insertion
customers. . . and that is a huge group of talent. With over
4,500 channels in operation, our customer base is by far the
largest in the ad insertion business. The ADCART also
represents the dreams of probably the most talented and
experienced group of engineers and management people in
the ad insertion business; they are
the primary reason Channelmatic
remains the industry leader.

#m ALL NEW DESIGN. The
ADCART is not one of your run-of-
the-mill, me-too, Johnny-come-
lately copies of some existing
system. In fact, it is new from the
bottom up, and it has virtually every
worthwhile feature offered in any ad
insertion system today. It's state-
of-the-art software running on
state-of-the-art hardware; the latest |8
16-bit CMOS microprocessors and
real-time, multi-tasking software
developed by experts in advanced
traffic and scheduling concepts.
Add to that a host of all-new
features, combined with a low, low
price, and you get a system that will
knock even the best competition
right on its tail.

B GREAT SOFTWARE. With
the ADCART, everything you need
to easily set up and program a random-access schedule is
integrated into the software. From the very first screen you'll
see on the CRT terminal, plain language will guide you to the
next logical step; simple English prompting natural program
flow. Our tape-encoding and traffic and billling software flows
just as naturally. The system’s architecture was designed
from the outset to simplify user-training and to make life
easy for the operator.

Just imagine having up to 75 auto-prompting screens to
assist your operator in programming, and up to 200 additional
color screens designed to facilitate traffic and billing
functions. Then add 35 more screens that direct the simplest
tape encoding in the business. Your ad insertion people will
love you. . . and so will your accountant.

M SUPER FLEXIBLE. Flexibility is synonymous with
ADCART. Insert on virtually any number of channels. Assign
VCRs to fit your avails: two on two channels, four on one
channel, or four VCRs between two channels. . . without
overlapped avails. You'll even have an auto-record capability,
which has already made the ADCART the de facto standard in
new interconnect design.

B SMALL STUFF. The ADCART has many other
features, some of which you probably never thought
about. To name a few: stereo audio,
with computer-controlled audio-level
matching; TBC-switching; stereo
simulator inputs; super-capacitor
memory backup; non-volatile
memory for system configuration
data; and premium plug-in interface
connectors to simplify installation
and maintenance. Add to this an
award-winning electronics package
and numerous other features and
you have the best cost-bensfit ratio
in the business. . . by far.

B DON'T WAIT. If you're
thinking ad insertion, take a close
look at ADCART before you buy. If
you don't, you'll hate yourself once
you see one operate. Even if you
have a system now -- regardless of
the brand -- you owae it to yourself to
look at the ADCART. Looking doesn't
cost you a cent, but relying on
outdated equipment can cost you
plenty.

Wirite or call today, and we'll send you literature, as well
as two new technical papers on the ad insertion business or
better yet, call us for a free demonstrationl|

The recognized leader In ad insertion. More than 4,500 channels In operation.
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EDITOR'S LETTERNIHIHHIHTIT

Yougotalottolearn
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Flanked by Paul Levine and Ron Hranac, recipients Bill and Anna Riker exhibit the first “‘CT"’
Service In Technology Award along with a check to the SCTE Tuition Assistance Program.

Of all the technical training opportunities
availableinthe industry today, the SCTE's Cable-
Tec Expo (incorporating the Annual Engineer-
ing Conference)is inarguably Number One. Tried
and true, new and novel—you'll find everything
in CATV technology right here. Plus, with the
expo's emphasis on education, there’s always
something to enrich your knowledge and
improve your skills.

Once again, this year's convention (June 15-18
in Orlando, Fla.) provided the best in engineer-
ing sessions, technical workshops and hands-
on exhibits. Andin anindustry where mosttrade
shows tend to remain steady (or decline) in the
number of conferees and exhibitors, the expo
consistently increases in quality and quantity of
both events and attendees.

Part of the action

At Expo '89, CT was there not only to report
the action for this month’s wrap-up but also was
honored to be part of it. During the membership
luncheon, Paul Levine presented CT's first
Service In Technology Award to Bill and Anna
Riker (see accompanying photo). In addition, a
check was contributed in the Rikers' behalf to
the SCTE Tuition Assistance Program.

Also—despite the ungrammatical nature of
this letter's titte—Ron Hranac, Jones intercable
senior staff engineer and SCTE immediate past
president, and | presented a session called
*‘Painless technical writing.” It proved to be fast-
fast-fast relief for those in the audience with
sweaty palms when faced with a writing deadline.
(If you missed the seminar, jot down an outline
and call me in the morning.)

Forthose of you whojust couldn’t bein Orlan-
do, as well as to provide a scrapbook for those
who attended, our coverage of Expo '89in words
and pictures begins on page 92.

Congratulations go to Jack Trower and the
other officers of '89-'90, the new senior
members, Member of the Year Paul Beeman of
Viacom Networks, Tom Hall, Glenn Jones and
everyone else honored at the luncheon. Thanks
go to the Rikers and the rest of the SCTE staff
for yet another example of expert planning and
smooth orchestration. Last but not least, a stan-
ding ovation goes to Expo '89 Chairman Richard
Kirn and the program committee for the most ex-
citing and educational industry event in recent
memory.

The number has been changed

Have you heard the news? The MultiPortis no
longer an interim standard but has become the
official standard EIA-563. So change your *‘Sup-
porttheS-15"" bumper stickers to reflect the cor-
rect designation. Of course, the MultiPort’s new
status is just part of the story. The important part
liesinthe renewed interest and activity by cable
operators and converter manufacturers to satisfy
a market that hopefully will take off like a rocket.

OK, so you're not sure what the MultiPort is
or does or even what the fussis all about. It could
bethat thisis even the firsttime you've heard the
word **MultiPort” uttered. So, in order to facilitate
understanding, this issue features several articles
about the MultiPort by some who were instru-
mental in promoting this technology to the
industry.

We also beginin this issue a new department,
*Technically Speaking,” a one-on-oneinterview
with an industry newsmaker discussing critical
topics. This month leads off with TCI's Tom Elliot,
on loan to Cable Television Laboratories.

Enjoy.

COMMUNICATIONS TECHNOLOGY

Bob Sullivan
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With headend space at a premium, the
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rack space squeeze.

Combine the industry leadi
9640 receiver with a VideoCipher™ II

descrambler in one unit and you have it!
Seven inches of extra rack space, assured

compatibility, and reduced cabling.
Order the 9650 IRD without the

descrambling module now and you can

VideoCipher® is a regjstered Trademark of General Instrument Corporation.
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t way to beat today’s

add descrambling capability when you
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You'll fit twice the channels in the
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ity. Add up the difference. The 9650 IRD
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NIST establishes
75 ohm traceability

ORLANDQO, Fla.—Atits Annual Engineering Con-
ference held here in June, the Society of Cable
Television Engineers announced that 75 ohm
traceability has been established at the National
Institute of Standards and Technology (NIST),
formerly the National Bureau of Standards.

“The cable television industry and other users
of 75 ohm equipment will benefit from traceability
because it defines and sets standards for meas-
urement accuracy,’ said Ron Hranac, senior staff
engineer at Jones Intercable Inc. and immediate
past president of the SCTE. *'If the cableindustry
had not undertaken this task, it probably wouldn't
have happened.’ Hranac commended Rex
Ickes, lab supervisor at Gilbert Engineering, who
shared in the responsibility for overseeing the
traceability project.

Until now, NIST traceability existed primarily
only in 50 ohms. Seventy-five ohm traceability
will impact manufacturers and users of 75 ohm
test equipment, cable, connectors, and active
and passive devices. Long-term benéfits to the
cable industry will include improved transmis-
sion performance, especially as high definition
television and data transmission become alarger
part of the day-to-day operations of cable
systems.

Sullivan

g

Rex Ickes and Ron Hranac give a presenta-
tion on 75 ohm traceability at Expo '89.

Thisaccomplishment began in late 1987 with
research conducted by the National Cable Tele-
vision Association's (NCTA) Ad Hoc 75 Ohm
Standards Subcommittee chaired by Hranac.
The efforts of the NCTA subcommittee indicated
that establishing traceability at the then National
Bureau of Standards would take five years at a
cost of about $2 million. In 1988 the subcom-
mittee’s activities were moved to the Society
of Cable Television Engineers' Interface Practices
Committee.

Gilbert Engineering, a member of the SCTE
Interface Practices Committee and a manufac-
turer of both cable television coaxial connectors

and precision connectors for the metrology ele-
ment of the U.S. electronics industry, submitted
75 ohm G 900 series product to NIST for certifica-
tion. Under the direction of Ickes, products
manufactured and submitted to NIST included
a30cm airline, termination and fixed attenuator.
These certified components are ‘‘secondary
standards’ that will be referred toin test data sup-
plied with a new 75 ohm standards kit being
manufactured by Gilbert.

According to Hranac and Ickes, establishing
traceability was completed in just 12 years, at
a cost far below the original $2 million estimate.
The SCTE committee is now working on 75 ohm
power and noise measurement traceability.

warner, S-A announce
addressable testing

ORLANDO, Fla.—In a special press conference
duringthe CableTec Expo, Warner Cable Com-
munications and Scientific-Atlanta announced
that they will be field testing an off-premises
addressable system inthe MSO's Williamsburg,
Va., operation. Warner and S-A selected Wil-
liamsburg for its proximity to their respective cor-
porate offices, its high penetration of cable
households and ability to isolate a small segment
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NIST establishes
75 ohm traceability

ORLANDO, Fla.—Atits Annual Engineering Con-
ference held here in June, the Society of Cable
Television Engineers announced that 75 ohm
traceability has been established atthe National
Institute of Standards and Technology (NIST),
formerly the National Bureau of Standards.

“The cable television industry and other users
of 75 ohm equipment will benefit from traceability
because it defines and sets standards for meas-
urement accuracy,’ said Ron Hranac, senior staff
engineer at Jones Intercable inc. and immediate
past president ofthe SCTE. “If the cable industry
had not undertaken thistask, it probably wouldn't
have happened.’ Hranac commended Rex
Ickes, lab supervisor at Gilbert Engineering, who
shared in the responsibility for overseeing the
traceability project.

Until now, NIST traceability existed primarily
only in 50 ohms. Seventy-five ohm traceability
will impact manufacturers and users of 75 ohm
test equipment, cable, connectors, and active
and passive devices. Long-term benefits to the
cable industry will include improved transmis-
sion performance, especially as high definition
television and data transmission become alarger
part of the day-to-day operations of cable

systems.

Bob Sullivan

Rex Ickes and Ron Hranac give a presenta-
tion on 75 ohm traceability at Expo ’89.

This accomplishment began in late 1987 with
research conducted by the National Cable Tele-
vision Association’s (NCTA) Ad Hoc 75 Ohm
Standards Subcommittee chaired by Hranac.
The efforts of the NCTA subcommittee indicated
that establishing traceability at the then National
Bureau of Standards would take five years at a
cost of about $2 million. In 1988 the subcom-
mittee’s activities were moved to the Society
of Cable Television Engineers’ Interface Practices
Committee.

Gilbert Engineering, a member of the SCTE
Interface Practices Committee and a manufac-
turer of both cable television coaxial connectors

and precision connectors for the metrology ele-
ment of the U.S. electronics industry, submitted
75 ohm G 900 series product to NIST for certifica-
tion. Under the direction of Ickes, products
manufactured and submitted to NIST included
a30 cm airline, termination and fixed attenuator.
These certified components are ‘'secondary
standards’’ that will be referred to intest data sup-
plied with a new 75 ohm standards kit being
manufactured by Gilbert.

According to Hranac and Ickes, establishing
traceability was completed in just 1v2 years, at
a cost far below the original $2 million estimate.
The SCTE committee is now working on 75 ohm
power and noise measurement traceability.

warner, S-A annhounce
addressable testing

ORLANDO, Fla.—In a special press conference
during the Cable-Tec Expo, Warner Cable Com-
munications and Scientific-Atlanta announced
that they will be field testing an off-premises
addressable system in the MSO’s Williamsburg,
Va., operation. Warner and S-A selected Wil-
liamsburg for its proximity to their respective cor-
porate offices, its high penetration of cable
households and ability to isolate a small segment
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Channell and Integral...
Setting the standards for
underground plant.

Have you considered what
heat can do to vour line extenders
and trunk
WA M) amplifiers after
Vi ‘;Q'l?‘.; (i vou splice them
L s ue into pedestals?
Excessive heat
on CATV active
devices is known to cause
component reliability
problems. It can keep your
technicians busy in summer
months responding to signal
outages or necessary amplifier
adjustments. That's why Channell
has developed the new “Series 5™
Heat Dissipation Covers (HDC).
These single insulated, dual
cavity covers are 75% more effi-
cient than metal in dramatically
reducing temperature extremes

HOPE COVER
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7 THERMAL
— S INSULATION

SERIES 5
HDPE
~~ ENCLOSURE
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in your amplifiers, especially on

the IC boards and power supplies.

Independent field testing of
“HDC” covers against competitive
metal enclosures indicates this
percentage could be even higher,

depending upon the size of metal
enclosure used in relationship to
the amount of active and passive
equipment spliced in it.

To prolong the life of your
active equipment and increase svs-
tem reliability, contact Channell
today. Let us show you how our
“HDC" covers can take the heat off
vour active devices, and assist you
in preventing premature under-
ground amplifier component
degradation.

Put our high standards to
work for you in vour under-
ground plant. Ask for information
on Channell’s complete family of
above and below grade pedestals
and enclosures, and Integral’s full
line of fiber and coax Cablecon®
products.

€= Chananell,

COMMERCIAL
CORPORATION

800/423-1863
800/345-3624 in CA
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S-A’s Jack Bryant discusses the off-premises
addressable field test with Warner.

of the system. Approximately 250 households
will be involved in the test.

Accordingto S-A, the off-premises system pro-
vides anideal solution for high penetration and
high churn areas. Warner is currently conduct-
ing pre-test marketing research to help measure
the new technology's impact, with special em-
phasis on its potential for targeting each cus-
tomer’s needs.

Transmedia becomes
CTPC, Summit parent

GOLDEN, Colo—Transmedia Partners-I, L.P.
was recently formed and is now parent company
of CT Publications Corp. (CTPC) and Summit
Media International. In an agreement completed
July 12, Summit, publisher of Media Business,
Media Business Review and Newspapers &
Technology, purchased CTPC, publisher of
Communications Technology, Installer/Tech-
nician and Cable Strategies (which will be reposi-
tioned and relaunched as MSQO).

Transmedia Partners-l, L.P. was formed for the
purpose of acquiring and starting subscriber-
based media businesses. It is an information
company created to serve participantsinthe en-
tertainment, media, communications and tele-
communications industries.

Jones activates

Cable Area Network
AUGUSTA, Ga.—With the activation of a rebuilt,
nine-mile trunk line serving approximately 7,000
customers, Jones Intercable was the first in the
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SCTE board elects
officers for '89-'90

ORLANDO, Fla.—The board of directors
of the Society of Cable Television Engi-
neers elected a new slate of officers at its
June 14 meeting held here in conjunction
with Cable-Tec Expo '89. The Society's
officers for the 1989-1990 term are Presi-
dent Jack Trower (WEHCOQO Video), East-
ern Vice President Victor Gates (Metro-
vision), Western Vice President Richard
Covell (General Instrument/Jerrold Divi-
sion), Secretary Wendell Woody (Anixter
Cable TV) and Treasurer Pete Petrovich
(Petrovich & Associates).

The officers were announced at the
membership luncheon June 15 in the
Atrium of the Stouffer Orlando Resort.

CATV industry to deploy a combined FM and AM
fiber technology along with traditional coaxial
cable arrangedin a Cable Area Network (CAN)
architecture as the primary transmission mode
to customers.

George Paschall, general manager of Jones
intercable’s Augusta, Ga., system, and Bob
Luff, Jones’ group vice president of
technology, dedicate a plaque com-
memorating the first AM/FM fiber Cable Area
Network.

Initiated in January 1989, the Augusta project
is scheduled for completion in the first quarter
of 1990 and will involve atotal of 17 AM links, six
FM links and 1,200 fiber miles. According to
Jones, its CAN design significantly reduces the
number of trunk amplifiers between the customer
andthe system’s headend at a costcomparable
to traditional, coaxial-only designs. It also allows
the coaxial cable to be used for usual distribu-
tion as well as forimmediate backup tothe adja-
cent CAN cell.

Jones awarded the contract to rebuild the
underground plant in Augusta to Kennedy Cable
Construction. Kennedy also will construct the
179-mile fiber-optic trunk line for Jones' Reids-
ville, Ga., system.

Jerrold cuts price
of MultiPort decoder

HATBORO, Pa.—In order to help stimulate the
use of the MultiPort standard in the CATV in-

dustry, the Jerrold Division of General Instrument
recently announced that it is halving the price
of its MultiPort decoder. Introduced at the Na-
tional Show in May, the product was originally
intended for Jerrold customers to test the Multi-
Portinterface. it was alow-volume production run,
sothe company decided to sell the units at $275.

However, due to the tremendous response
during and after the show, Jerrold decided to
price the decoders at $140. According to An-
thony Aukstikalnis, Jerrold Subscriber Systems
Division vice president and general manager,
“‘As volume productions increase, we believe that
the prices will come down even further”’

1989 Eastern Show
sets tech sessions

ATLANTA—This year's Eastern Show, sponsored
by the Southern Cable Television Association
(SCTA), will offer technical sessions coordinated
by the Society of Cable Television E ngineers. With
itstheme “Cable’s Hottest Ticket,” the show will
be held Aug. 27-29 at the Merchandise Mart/
Peachtree Plaza Hotel in the Atlanta Market
Center.

Thetechnical sessions for the show have been
tentatively scheduled as follows:

Monday, Aug. 28

8:30-9:15 a.m.—Power supplies

8:30-10 a.m.—‘The fiber build: Augusta case
study,” featuring Bob Luff of Jones Intercable
(concurrent session)

9:15-10 a.m.—Test equipment basics
10:15-11 a.m.—Bonding and grounding
11-11:45 a.m.—Safety around electrical
conductors

Tuesday, Aug. 29
8:30 a.m.—BCT/E testing and tutorials (all
categories)

Cable-Tec Expo notes

@ Scientific-Atlantais supplying fiber equip-
ment to ATC's CableVision of Central Florida,
both as hubs to supplement microwave links and
as nodes toincrease bandwidth in the operator’s
3,000-mile Orlando, Fla., system. The initial
equipment consists of 10 optoelectronic transmit-
ters and 10 optoelectronic bridging amplifiers.

® Monroe Electronics announced a joint ven-
ture with Telecommunications Products Corp.

COMMUNICATIONS TECHNOLOGY
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of an imitation.
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rack space. And it ought to

save money.
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oW in stereo.

Fortunately, one stereo
generator does all that. And
more. The new CSG-60 from
Standard Communications.

The CSG-60 is almost half
the cost of conventional units
when you purchase them
two at a time in the con-
venient side-by-side rack
mount. It has features found
only on much more expen-
sive units. And because it’s
from Standard, you can
count on set-it-and-forget-it
reliability.

To get the full story on the

CSG-60, contact the SAT-
COM Division for the
Standard represen-
tative near you.

DBX 15 a registered trademark of DBX. Inc




whereby the two companies are teaming up to
provide a combined hardware/software solution
to handle syndicated exclusivity requirements.
Monroe is developing a "’smart’’ switch, while
TPC is developing the software, which the com-
pany says will easily create a switch schedule with
minumum user input.

® The National Cable Television Institute is
planning a series of new lessons covering in-
stallation troubleshooting, several new Installer
course lessons and many Installer course lesson
revisions. These enhancements are scheduled
for the second half of 1989 and the first quarter
of 1990. Between June 1989 and April 1990,
NCTI plans to produce 13 new lessons for its In-
staller and Installer Technician courses and will
enhance five areas of its Installer lessons.

® Tamaqua joined forces with All-Cable, a
new sales rep organization led by Ralph Hillburn,
formerly national sales manager at Times Fiber
Communications.

® Times Fiber and Siecor Corp. formed a
marketing agreement for the sale of fiber-optic
cable and related products manufactured by
Siecor into the domestic cable TV market.

® BradPTS is offering a new CATV amplifier
and headend repair service, said to virtually
eliminate connector intermittents. Under the pro-
gram, all modules, headend units and distribu-
tion equipment sent to BradPTS for service will
be returned with ali RF fittings and connectors,
complete with goid retention rings to reduce con-
nector oxidation. In other news, BradPTS will hoid
its annual Cable Day at the Races Aug. 4 at

om
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Saratoga Race Track, Saratoga Springs, N.Y.

® Under a recent agreement with Anixter
Cable TV, Texscan Corp. is authorized to market
plug-in compatible Laser Link receivers in the
Pathmaker Plus product line, in addition to manu-
facturing Laser Link receiver housings and RF
components for Anixter.

® Cablevision Industries agreed to purchase
$10 million worth of Jerrold converters over the
next two years, including Jerrold Impulse 7000
impulse-capable addressable converters and
DQN7 plain models. Cablevision will use the con-
verters throughout its nationwide subscriber
base.

® Midwest CATV and General Instrument
entered into an agreement whereby Midwest will
distribute Jerrold’s full Cableoptics line of fiber-
optic electronics, including fiber cable, connec-
tors, test equipment and other related
accessories.

@ Aaron Communication Services recently
opened its cable equipment repair service in
Denver. Through the use a fully automated test
procedure, all repaired equipment will be re-
turned with a performance report that includes
measurements of signal levels, frequency
response, composite triple beat, carrier-to-noise,
carrier-to-hum and distortion tests.

® An endowment was established at
Reading Area Community College (RACC) in
memory of Joseph Connolly Jr., former president
of BerksCable/ATC Reading Division. Berks-
Cable made a contribution of $25,000tothe en-
dowment, with another $4,000 donated from the
Reading business community. This will support
RACC's Telecommunications and Electronics
Engineering Technology programs, providing
two scholarships annually and bringing in guest
lecturers and equipment.

® Pioneer Communications of America sold
standard converters worth approximately $1.3
million to ATC. The BC-4500 converters will be
used in ATC's Fayetteville and Charlotte, N.C.,
division, while the BC-4600 converters will be
usedin its Jackson, Miss., system. In other news,
Warner's Brooklyn Queens systems have or-
dered more than 275,000 Pioneer converters, in-
cluding a recent order of 60,000 BA-6000 ad-
dressable converters.

® Conifer Corp., a Burlington, lowa-based
manufacturer of downconverters and antennas
for the MMDS and ITFS industries, recently
entered into an agreement with the Davia Sar-
noff Research Center. Sarnoff will be involved in
research and development, product and design
audit, and assisting in Conifer's manufacturing
operations.

® InterComm International, aconsulting firm
based in Denver, recently signed a $212,000 con-
tract with Rogers Cablesystems of Toronto. Ac-
cordingtothe agreement, InterComm will design
and produce a new interactive customer service/
sales follow-up training program for all Rogers
CSRes, retail salespeople and technicians. The
program will consist of eight interactive video
modules, a supervisory manual and a partici-
pant’s workbook.

® USWest's Cable Communications Division
recently finalized agreements with two U.S. CATV
companies to build and develop cable systems
in the United Kingdom. It agreed with United



Is) ‘ designed for cab

C-ARDS PUTS YOUR OFFICE TECHNOLOGY ON WHEELS.

CATV

bl “—

. O-ARDS" IS A REGISTERED TRADEMARK
OF SYSTEMS DATA INC

b [
N
® & ’4
il %?7
| - . ' \
.__ N |
| )| Ll ) ey
_ T O\ Lo mosiLe
R B W DATA
— = TERMINALS
DISPATCH CONSOLE STATION
CONTROLLER

LN B

The C-ARDS System-the dispatch console includes a microcomputer which
houses specially-designed software, terminals, keyboards and printers. The
station controller contains equipment which interfaces the microcomputer
to your billing system and existing radio base station. Mobile data terminals
in each vehicle enable operators to communicate with the dispatcher, send
information and access data stored in the microcomputer or a host computer.

Call or write for complete information

CNG ENERGY COMPANY

Technical Products Division
A CNG COMPANY

P.O. Box 5759
Cleveland, OH 44101 ¢ (216) 432-6676
1 (800) 344-2737

Reader Service Number 14.

C-ARDS puts all the information avail-
able at the office within easy reach of
your field personnel. Data is trans-
mitted through two-way radios between
a dispatch center and vehicle-mounted
mobile data terminals. Voice commu-
nication is replaced with faster, more
efficient digital communication.
Within seconds, work order and
account information from your billing
system is sent directly to mobile data
terminals. And orders are updated in
your billing system as soon as they are
completed in the field.

C+ARDS allows field personnel to initi-
ate an automated call before going to
their next stop. This feature reduces
“not homes” thereby improving produc-
tivity and customer satisfaction. And
since your existing radio system can be
utilized, C*ARDS is a cost-efficient
answer to greatly improved
communications.

C=ARDS gives you these
immediate advantages:

B Reduced Paperwork

B Enhanced Communications

B Faster Response Time

B /Improved Customer Satisfaction
B Pinpoint Management Control

B Direct Link to Your Billing System

B Immediate Updates on the
Completion of Field Orders




Cable Television (London South) pic, a subsidiary
of United Artists Entertainment, to invest in the
London South Partnership; this partnership owns
three cable franchises serving five London
boroughs south of the Thames River. USWest
also agreed with Comcast toinvestin Cable Lon-
don, which owns thefranchisein Camden (acen-
tral London borough adjacent to the main busi-
ness center). Each franchise will offer telephone,
facsimile and data services along with CATV.

® Effective June 22, Robert Kopstein, presi-
dent and co-founder of Salem, Va.-based
Optical Cable Corp. (a manufacturer of fiber
cable for data and local area network applica-
tions), has acquired the company, which he pre-
viously owned jointly with Robert Thompson. The
company will remain independent and not affil-
iated with any other organization; corporate
offices and manufacturing facilities will remain
in Salem.

® C-COR Electronics announced its fiscal
year 1990 projections for sales and profitability
levels. Net sales are estimated at $65 million;
operating margins are stable with those reported
in fiscal 1989.

@ [PLInvestment Group announced thatits
wholly owned subsidiary Times Fiber Commu-
nications (TFC) was recently awarded two con-
tracts to supply coaxial cable to Israel. Cable
Systems Media (CSM) Ltd. of Tel Aviv and Golden
Channels and Co. of Ramat Gan began to take
delivery of TFC’s T6 and TX product lines. CSM
operates systems in Bat Yam and Kiriat-
Shmoneh; Golden Channels has franchises in

PetachTiqva, Ramat-Gan and Jerusalem. TFC
expects the value of these commitments to
exceed $10 million over three years.

@ A review of telco industry estimates com-
piled by the National Cable Television Associa-
tion was recently released at the U.S. Conference
of Mayors’ annual meeting in Charleston, S.C.
Inits report, the NCTA stated that thetelcos' drive
torewirethe entire United States with fiber optics
carries with ita price tag ranging from $450 billion
to $900 billion. The NCTA also noted that thisin-
vestment would at least double (and potentially
quadruple) the telcos’ existing rate base at the
expense of phone customers.

@ Irving Kahn, chairman of New York-based
Choice Cable Corp., recently announced the
withdrawal by his company from 11 CATV fran-
chise applications encompassing 91,000 homes
inthe South Jersey area. Choice Cable proposed
to overbuild and operate a state-of-the-art fiber-
optic cable system throughout an area already
served by NYT Cable.

® Diamond Communication Products, a
manufacturer of pole line and drop installation
hardware headquartered in Garwood, N.J.,
entered into an exclusive CATV distribution
agreement with Anixter of Canada. Specific
details were not disclosed.

® Microdyne Corp. of Ocala, Fla., announced
the shipment of atransportable receiveltransmit
system to Philips Laboratories and a transport-
able receive-only system to Hughes Communi-
cations. These were designed by Microdyne for
a satellite-delivered high definition TV testing proj-

ect conducted jointly by Hughes and Philips.

® According to New York-based David Niles'
1125 Productiohs/ Captain of America Inc., the
company recently designed and built the largest
high definition TVimaging unitin the world. The
mobile unit debuted at Lincoln Center June 3
and served as the high definition command
center for the worldwide telecast of the HDTV
concert special Our Common Future. This broad-
cast also marked the beginning of daily one-hour
HOTV broadcasts by NHK (Japan Broadcasting
Co.). The unit will be used throughout the United
States and Canadato cover multicamera HDTV
productions.

® BroadBand Technologies Inc. of Research
Triangle Park, N.C., received $4.25 million in
financing from venture capital firms TA
Associates of Boston; Accel Partners of
Princeton, N.J.; and Abacus Ventures of Green-
wich, Conn. BroadBand will usethe fundsto con-
tinue the development and introduction of its BBT
System, afiber-optic transport system enabling
telcos to deliver advanced voice, videoand data
services.

Correction

In the article “Interactive video: Touch your
selection” in July CT, on page 65 the identifying
words for “‘processing’’ and '’storage’” werein-
advertently switched. We apologize for any
confusion.

For quality CATV products, let the experienced JCA team GO TO BAT FOR YOU.

CALL

JERRY CONN ASSOCIATES, INC.

P.O. Box 444, Chambersburg, PA 17201
(800) 233-7600 (in USA) or (800) 692-7370 (in PA)
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TECHNICALLY SPEAKING U

Tom Elliot:

Inside Cable Labs

Beginning with thisissue, ""CT "' is featuring inter-
views with technical professionals discussing
critical issues in the CATV industry. Firstup: Tom
Eliiot, on loan from Tele-Communications Inc. as
vice president of science and technology for
Cable Television Laboratories, talks about the role
of Cable Labs.

CT: How did you become involved in Cable
Labs?

Elliot: As you know, TCI and others in the in-
dustry have been supportive of the Labs from
Day One. When Dick Leghorn and crew were
trying to get it started, TC| was involved. And
when Dick Green was selected as president, he
approached us to see if it might be possible for
me tojoin for a period of time and help getthings
offthe ground and running. Which is exactly what
happened. it worked out well for me and for the
Labs.

CT: What do you intend for Cable Labs?

Elliot: There is the announced position of the
Labs as aclearinghouse of technical information
for the industry from a strategic standpoint. Clear-
ly, one of the things this industry needs at the
upper level of decision-making is an objective
source of technical information and, to some ex-
tent, technical direction. For example, for most
of us in the operating environment, it's hard to
know if gallium arsenide is the next big break-
through. We need a support group that can keep
in touch with what's happening out there and
evaluate it.

CT: A think tank?

Elliot: Well, let’s call it a practical group of guys
that cantake areal close look at what's happen-
ing. Let's assume Cable Labs was in business
five years ago. We might have said, '"We think
fiber's coming a lot faster than some of you think
itis.” Or we might have commented on HDTV
and what really is going to continue happening
in the digital domain. These are very important
issues to those who have to make investment
decisions in our industry.

CT: Some are looking at Cable Labs as if it
might be the savior of CATV research and devel-
opment. So how can you keep the interest of the
industry in what Cable Labs.is doing, since it
might take a while to come out with any informa-
tion or recommendations?

Elliot: True, a lot of basic research takes many
years. But I'm not surethat many people are ex-
pecting too much of Labs. All of the funding is
from operators; by their nature, operators are a
very realistic bunch of people. However, there is
a wide divergence of interest in what they'd like
to have Labs dofor them. Some of the sponsors
don't have a staff of strategic planners and yet
feel like they need that. Obviously, they'd like to
see Labs do it for them.

Other companies may like to see Labs help

COMMUNICATIONS TECHNOLOGY

"I think our challenge
is to quickly assess
what the different
areas of interest are,
then try to put people
to work on attacking
eachone of theseareas.”

them decide what kind of technology really
should take place right now. If you have all the
choices available to you, which one will actually
make the most sense? Would | pay a little more
for this one than that one? Will that technology
matter or notinthe normal lite cycle of the plant?
Does it make sense or is the plant going to be
changing anyway before that feature really mat-
ters? These are real-world decisions.

Another group of companies will need some-
one to bounce ideas off. We can suggest peo-
ple who can help them. And there are a lot of
other ways we can help. There's no question that
we needto dothat rather quickly. We don't want
to lose momentum here. There is a danger in
starting up a research group of taking too long
for things to come out. We recognize that and
s0 do most of our member supporters.

Bob Sullivan

So | don't think there's too high an expecta-
tion. | think our challenge is to quickly assess
what the different areas of interest are, then try
to put people to work on attacking each one of
these areasin a rational sort of manner consistent
with the dollars we have.

CT: Do you expect there to be a UL type of
product testing?

Elliot: You can certainly make a strong argu-
mentthat people do thingsdifferent depending
upon their goal. I'm not sure that we can state
a common set of parameters that matters to all
of us. Some people think, “'If | can just getto 400
MHz, that’s plenty.”” Others think, “Why spend
a nickel today? | want to build a 750-800 MHz
plant.’ These are differentissues that make it dif-
ficult to get into evaluation.

But there is one area | think is important: to
communicate to the consumer that a particular
product is a quality product and another oneisn't
when it is bought at the retail level. There's a lot
of junk migrating its way into our cable systems
simply because the consumer doesn‘t know. He
goes outto an electronics store and buys a split-
ter, doesn’'t know whether it's any good or not.
I'm firmly convinced if he knew he could buy a
better splitter for twice the cost of a bad one, he'd
buy the good one.

Animportantissue right now is that 50 percent
of our trouble calls are problems from inside the
house. There is a range of reasons, not the least
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of whichiisthat there's a lot more stuff being con-
nected by the consumer inside the house—more
TV sets, more VCREs. It raises the risk of leakage
and other problems, with the result that the pic-
ture quality is not as good as it should be. This
is an area that is changing relatively rapidly for
theindustry, and one | hope we can getinterest
in.

CT: There are other organizations currently in-
volved in research (NCTA, EIA, etc.). How do you
intend to work with them?

Elliot: There really are a lot of organizations.
The NCTA from an engineering standpoint is
largely a volunteer group. There are a few who
work on engineering problems (Wendell Bailey
and Brian James, for example), and they also
help with the NCTA Engineering Committee and
soon. Butit'sreally not a research group. Cable
Labs is the first time we've actually gotten paid
staff to help the entire industry. So we can help
and work directly with the NCTA Engineering
Committee. Asforthe EIA, that is a group of elec-
tronics manufacturers. | hope we can helpin that
area, such as in the MultiPort issue. | don’t see
any competition; we can be cooperative,

Then there are the professional societies we
can work with. The SCTE is one of the first that
comestomind. | think we can complement the
Society; we can be good for the SCTE and the
SCTE can be good for us. Fortunately, since
Cable Labs is setting off to do something that
hasn't been done before by the operators, we're
really not in competition with anyone. We should

"One of the things this
inaustry needs at the
upper level of decision-
making is an objective
source of technical
information.”

be in cooperation with virtually everybody who
has interests that coincide,

CT: Would you like to see Cable Labs make the
pace of progress go even faster or in the right
direction?

Elliot: | don't think the cable industry should
necessarily break ground in the basic research
area, which is where a tremendous amount of
the speed comes from. But we could be very
effective to keep up with technology and make
sure the CATV industry has its fair shot at apply-
ing this technology.

In some cases our charter is even specific
about helping us actually take inventions or new
technology right at that critical point in its life
whereit's not close enough that you'll find profit-
making entities willing to risk anything on it. What
I hope we could be good atis sitting right behind
and understanding what's coming at us from a

basic research perspective and help capture that
new technology and move it forward to our
advantage.

CT: How far into the future do you think Cable
Labs will go?

Elliot: We in the United States sometimes give
the Japanese a hard time with their 50 year, 200
year, 300 year business plan. But if you have a
2 percent growth rate compounded annually,
what can you expect in 50 or 200 years? Some
pretty amazing facts can come from this type of
brainstorming. | hope that we'll do some of that
by simply running the calculator, if you will. And
say, for example, ‘‘This makes some sense to
plan this type of approach.” A lot of times some
of the far forward-looking things are not that hard
to do because you can do some benchmarking.

CT: You're on loan for only two years. What do
you expect to have accomplished when you
return to TCI?

Elliot: It's a very short period of time. I'd like
to think we can lay some cornerstones for what
matters in the next few years. There won't be a
lack of work to do—ijust getting some things
under way, getting some information back to our
clients that is helpful to them. If | can get two or
three things done to focus our efforts, I'll be
pleased.

CT: How long will be the life span of Cable
Labs?

Elliot: By design, it'll be around as long asthe
industry needs it. We would hope that if the Labs
is successful, it'll have a long life span.
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BLONDER'S VIEWIITHTIHHIIIamnnn
En trois dimensions

By Isaac S. Blonder
President, Blonder Broadcasting Corp.

Backin April 1977, the first International Sym-
posium on 3-D Film and Television was staged
in Montreal by the Communication Studies De-
partment of Concordia University. The current
symposium, partially funded by a government
grant, was ably hosted by charming Christine
Davet, indefatigable Hal Thwaites and unfiap-
pable W.L. Gardiner—all members of Concor-
dia. Twenty-one sponsors are listedin the catalog,
along with 40 volunteers plus the appearance
of many government officials and dignitaries.
Canada supports its scientists!

Our northern neighbor has along proud his-
tory of financing and pioneering key technol-
ogies. One stunning achievement was the first
satellite carriage of cable programs in North
America. Canadian government support for
R&D incable and TV, as | read their publications
and attend the technical sessions, is generous
and ongoing. Unfortunately, at home, we see a
total official neglect of the civilian high tech
marketplace. Unless we allocate more than the
funds needed to meet the payroll of the Federal
Communications Commission and enjoy some
fortuitous spinoffs from the military efforts, our
"brave new world'' will ook more like the waste

dumps of other countries’ bold strategies.

Imax and Omnimax are the finest motion pic-
ture systems in the world, owing to a film frame
10timeslarger than 35mm, a six-channel sound
system and 3-D. (Yes, the inventors and exhibitors
are Canadians.) More than 20 million people en-
joy watching over 60 films in 61 permanent
theaters around the world. Where would Disney-
land and the World's Fairs be without the giant
screens and the polarized glasses?

Somany subjects were presented attherecent
3-D Conference in June by world-famous scien-
tists and producers that only a few highlights can
be revealed. We heard lectures on thetheoryand
history of 3-D, viewed screenings of early and
late 3-D films, were challenged on the techniques
for producing 3-D audio/visual systems, werein-
troduced to the mysteries of holographies,
marveled at the realism of Japan-designed alter-
nating shutter 3-D home TV, were befuddled by
the next dimension in computers—brain simu-
lation—and finally attended workshops in
holography, 3-D multi-image and 3-D TV.

Hudeo Kusaka, senior research engineer,
NHK Laboratories, discussed the many prob-
lems in 3-D viewing yet to be solved. He said,
""We must have a full grasp of the characteristics
of the human visual apparatus as the ultimate

You Deserve Quality!
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"our northern
neighbor has a long
proud history of
financing and
pioneering key
technologies.”

receptor inthe image communication system to
ensure that information is exchanged appro-
priately between the display and our own visual
system. This demands research and develop-
ment of three-dimensional video displays that
can be watched for long periods of time without
causing fatigue and headaches and that do not
requirethe use of special glasses. In other words,
the key to success in the development of three-
dimensional imaging techniques lies in whether
or not a system can be developed that matches
the human visual system.”

The 3-D Braun tube

Joji Hamasaki, University of Tokyo, presented
a paper on an autostereoscopic 3-D Braun tube.
The Braun tube is an extremely complex tube
design (at least to my eyes), capable of gener-
ating very precisely located lines on its screen
over which a lenticular lens is laid. This enables
glassless viewing of scenes televised by an eight-
lensed camera. | later asked him if his laboratory
was planning to try the same lenticular technique
with the liquid crystal display. The answer was
that presently the Braun tube was capable of a
much brighter picture than the liquid crystal and
that the cost would be quite reasonable for sale
to the home viewer.

One of the more controversial papers was
delivered by Professor Porter McLaurin, Univer-
sity of South Carolina. He is one of the inventors
of Visidep, which has had areception almost as
publicized as cold fusion. Visidep involves alter-
nating a stereo pair of cameras at a rate of eight
times per second. No glasses are needed and
in the demonstrations we definitely could
perceive a 3-Dimage with, of course, a jittery pic-
ture. McLaurin confessed he had to change his
home phone to an unlisted status, the calls were
so overwhelming. But he vowed to continue
research and his method would eventually
please everyone! If true, 3-D would be glassless,
compatible and affordable with the good old
NTSC in no more than 6 MHz.

It was a well-rounded symposium in which
every speaker contributed knowledge and ex-
perience to an appreciative audience. Special
mention has to be made of Murray Lerner, the
director of Magic Journeys; Martin Sadoff, Fri-
day the 13th Part 3 in 3-D; David McKay, Imax
film maker; Rudy Bender, 3-D TV, Professor Nils
Abramson, Sweden, holograms; Professor
Stephen Benton, Massachusetts Institute of
Technology, holograms; Professor Karl Pribram,
Stanford, holomic perceptual theory; Chris Con-
don, stereovision.

The future of television hung heavy in those
halls. We were all honored to be present.
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Time for the MultiPort

By David L. Franklin
Project Engineer, American Television and Communications Corp.

The 1S-15 MultiPort (now also referred to as
EIA-563) could well be one of the most impor-
tant engineering efforts currently under way
withinthe TV industry. Unfortunately, it also may
be one of the least publicized, understood and
appreciated endeavors of all time. The MultiPort
doesn't have the glamour of high definition TV,
lacks the immediacy of expanded bandwidth
amplifiers and can't compete with the high tech
aura that surrounds fiber optics. Butinthe arena
of customer service and satisfaction this simple
multipin, multipurpose interconnecting link be-
tween the customer's TV set and cable com-
pany’s addressable converter has no equal,
either now or in the foreseeable future.

The MultiPort interconnection is a cooperative
development project between set manufac-
turers, signal scrambling product manufacturers
and cable operators. The initial goal was to
develop some means of giving total control back
tothe subscriber, where it really belongs. A com-
mittee formed under the auspices of the Elec-
tronic Industries Association determined that the
most practical means of accomplishing the de-
sired result would be to break TV signals into
baseband video and audio paths, route these
signals to the converter/decoder for decoding
and then return the unscrambled signals to the
set for final processing and display. It was be-
lieved that such an approach would readily ac-
commodate the vast majority of the decoding
devices then current and also would provide a
standard fixture for future product development.

All of the parties involved agreed upon this ap-
proach and began to design prototype products
that incorporated the MultiPort. After sufficient
testing the feasibility of this method was firmly
established. Some of the consumer equipment
manufacturers were very quick inimplementing
this new feature and actually have had sets avail-
abletothe public (inthe high-priced end of their
productrange) for more than two years, For the
first time these manufacturers could truthfully
boast that they had ‘‘cable-ready’’ TVs,

However, the cable industry was notimmedi-
ately prepared totie into these sets. Some con-
verter/[decoder manufacturers were much slower
intheir development and implementation of this
feature. The first two production runs of Multi-
Port-equipped descramblers were completed
during the first quarter of this year, one each by
Zenith and Jerrold. Also, Scientific-Atlanta an-
nounced plans for a production run by early or
mid-1990. Some manufacturers claim that they
have had very few requests for MultiPort de-
coders and question the need to make them. (It
should be noted that Zenith sold its entire pro-
duction run by May 1, 1989, and began taking
orders for the future.)

Not unfounded
The manufacturers’ claim for weak MultiPort
demand is not totally unfounded. The industry
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that publicly asserts its desire to provide
consumer-friendly service quietly denies the
public one of the most significant advances in
thatarea. The obvious questionis, *“Why?"' The
answer depends upon who is asked—equip-
ment manufacturers have one set of reasons,
operators have another.

Some manufacturers that derive a major portion
of revenues from set-tops are not overly anxious
to see a significant portion of those revenues
disappear. If the MultiPort is successful there will
no longer be a need for the tuner portion of the
set-top terminal/decoder and its associated
features. The TV set/VCR will provide all of the
customer convenience features currently found
in our converters—remote, volume and parental
controls, last channel recall, etc.

These features costmoney and provide alarge
measure of profitability. Additionally, they provide
agreat degree of product differentiation; without
these features, one set-top would be almost indis-
tinguishable from another, Also, with a MultiPort
set, the decoder is attached to the back of the
set—out of sight, out of mind.

From the operators’ point of view the reasons
to oppose the MultiPort can be summed up in
two words: remote revenues. There are many
legitimate needs for the myriad devices that the
cable industry provides; eg., upgrading older
sets that lack any remote capability, supplying
remote volume control for those who never had
it before, etc. However, in many instances our
operational decisions have adversely affected
our subscribers’ range of options and freedom
of choice. When we decide to implement a
scrambled signal format we oblige the customers
who want those scrambled services to
use our addressable or programmable converter/
descrambler. When we install our box the sub-
scribers’ remote becomes largely useless, so we
kindly offer to provide one, often for an additional
fee.

We have found a means of gaining additional
income by selling customers something they
already have. The revenues from this *'service”
have a pleasant surprise tomany; they are fierce-
ly protective of it, even to the point of ignoring
thelong-term benefits that will come with real cus-
tomer service.

Overcoming roadblocks

What can we do to overcome these road-
blocks? The first step isto understand the issues
and assess their validity. Cable Labshas under-
taken a study of the possible economic impact
and benefits to be derivedif the MultiPort is fully
implemented throughout the cable industry. This
will provide a clearer picture of the profit and loss
concerns along with the possibleincreasein con-
sumer acceptance of cabie TV that could come
with increased user-friendliness.

Many questions need to be answered; general
questions concern the incorporation of the Multi-
Port into the home. How long will it take for the
MultiPort standard to gain a significant percent-

"We have found a
means of gaining
additional income by
selling customers
something they
already have.”

age of the TV market? When will MultiPort-
equipped VCRs be available? Will consumer
equipment manufacturers begin to market this
feature more effectively?

Cable operators have another set of questions.
Will customers be more likely to keep subscribing
if they aren’t put through the converter hassle
every time they want to watch television? Canthe
MuttiPort be a useful tool to combat premium ser-
vice revenues being lost to the competition of
VCRs? Will universal remotes erode cable’s rev-
enues tothe point where the remote is no longer
animportant issue? And what can the MultiPort
do to increase acceptance of pay-per-view ser-
vices? All of these questions and many others
deserve careful consideration.

Every problem presents an opportunity. The
cable industry has historically been very adept
attaking full advantage of the opportunitiesithas
had. The MultiPort problem is offering us an
opportunity to provide true cable-ready service
to our customers. In the long run, those services
and devices that are in the best interest of our
subscribers are always found to be in our best
interest also. We didn't get where we are by find-
ing excuses for not trying but rather by taking
calculated risks in doing those things that were
important. The risks in this venture are small, the
potential gains are great. The time is well past
for the cable industry to come to the support of
the MultiPort.

Acknowledgments: | would be remiss in failing
to acknowledge the thoughtful and much valued
assistance that has been provided by my friends
and fellow workers, Steve Johnson and Louis
Williamson of ATC. They have both helped me
greatly in many ways, not only with this article but
also in other endeavors. Further, | thank ATC for
giving me the opportunity to be involved in this
and other important projects.
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A MultiPort solution

By Thomas R. Jokerst
Assistant Vice President and Director of Engineering
Continental Cablevision of Ilinois/lowa/Missouri

Perhaps this article should have been titled
“the’” rather than’‘a”” MultiPort solution. However,
we must stress the point that the EIA MultiPort
should not be viewed as the only answer for all
that ails our industry in terms of user-friendliness.
Rather, it was designed to be an answer to this
sticky interface problem. And it will solve the inter-
face problems quite effectively. We should view
the MultiPort as a working option; this option
needs a commitment from our industry just as
the off-premises systems do. Isn't it in the best
interests of our industry to have several user-
friendly interface options at our disposal?

Conversations about the MultiPort

Often, when people are discussing the Multi-
Portthey inject into the conversation one or more
*‘yeah, buts’’; for example:

1) "Yeah, but there aren’t any MultiPort de-
coders available”

2) "'Yeah, but there aren’'t enough TV sets with
the MultiPort piug.”

3) "'Yeah, but it isn't a standard yet.”

4) "“Yeah, butitdoesn't supportimpulse pay-per-
view.”

5) “Yeah, but I'm waiting for off-premises tech-
nology.”’

Let's examine each of these.

Decoders: Today, Zenith has manufactured
MultiPort decoders for its ZTAC scrambling
scheme. Jerrold has done likewise for its RF
baseband schemes. These companies are
taking orders and preparing deliveries. Zenith
has sold over 1,400 decoders; Jerrold has

manufactured 1,000 decoders. Each company
is standing by for more orders.

TVsets: Some peoplethink there aren't many
MultiPort-equipped sets on the market. The ac-
companying table shows the various models cur-
rently being manufactured by Panasonic, RCA
and others. RCA and Panasonic have done their
part initially (over two years ago) to make the
MuttiPort available to consumers. These sets are
in the marketplace now. Ask your installers and
technicians if they encounter TV sets with the
MultiPort plug; I'm sure some of them have.

TVIVCR manutacturers are now waiting for the
cable operators to do their part in this start-up
effort of implementing the MultiPort. If operators
respond properly by supporting the MultiPort,
the consumer electronics manufacturers will
surely make more products with MultiPort capa-
bility. Yes, this will take some time, but this

TV models equipped with the MultiPort

Quasar
TL9991CK
TL9998CK

Panasonic*
CTV-2788R
CTK-3190S
CTK-3194S
CTK-3196S
CTL-3197S
CTK-3198S
CTL-3191S
CTL-3198S
PC-33S90S
PC-33T91S
PC-33T97S
PC-33598S

All models are 27 or 31 inch.
*Models beginning with PC
are for the Canadian market.

The MultiPort is also available on selected models from General Electric, Curtis-Mathes

and JCPenney.

RCA

685-4230P G27340CK
F27100AK G27350CP
F27101MM GPR2740T
F27107EG GPR2743E
F27110NG GPR2747T
F27122TN GPR2750P
F27123SB GPR2751T
F271508H GPR2755H
F27155AK GPR2758P
FPR2722N GPR2760T
FPR2722T GPR2790E
FPR2723E GPR2798E
FPR2725G J26750HP
G27140TN RVM2050
G27143TN RVM2630
G27149TK RVM2650
G27250CP RVM2730
G27251TN RVM2731
G27255NP RVM2750
G27259HP RVM2769

All models are 20, 26 or 27 inch.
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methodology has great potential. The end result
will be more satisfied customers and a better
cable industry. MultiPort-equipped VCRs can
potentially make the greatest impact since they
are replaced more frequently than TV sets.

Standards: Asfar asthe standardsissue goes,
the EIA MultiPort interim standard (IS) 15A is now
officially EIA standard 563, It is in the process
of submission to the American National Stan-
dards Institute. Soon this will be approved and
the standard will be known as EIA/ANSI| 563.

Pay-per-view: The MultiPort does support pay-
per-view (including impulse). In fact, provisions
areinthe EIA-563 standard to allow the TV set’s
hand-held IR remote control transmitter to send
the IPPV signaling through the interface to the
MultiPort decoder. Other PPV methods such as
AN can easily be supported by the MultiPort as
well,

Off-premises: Off-premises technology has
long been viewed as the most desirable and
secure way to deliver services to the home. There
is aconsiderable amount of effort directed toward
these methods and manufacturers are making
progress. However, off-premises systems still
have certain technical, cost and implementation
obstacles that need to be addressed. In time,
hopefully these will all be overcome. The Multi-
Port is available today and can solve interface
problems now. MultiPort supporters generally
are also off-premises supporters. We simply want
to get the issue of user-friendliness solved for the
cable consumer regardless of the technology
utilized. Again, it makes sense to have several
viable options.

A MultiPort update
Much haschanged over the last year with the
MultiPort—the industry is making progress! As
previously stated, it's now afull standard and pro-
duction decoders are on the market. In addition:
® Several MSOs are beginning to field trial
MultiPort decoders. Some operators are
establishing a dialogue with local TV retailers
who areinterested in promoting the MuttiPort.
@ Scientific-Atianta has committed to producing
a MultiPort decoder for its addressable
systems. Several other converter manufac-
turers are seriously considering MultiPort

COMMUNICATIONS TECHNOLOGY
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“Progress...can be
made faster by cable
operators and TV
retailers working
together”

decoder production.

® A prominent VCR manufacturer is giving
serious consideration to adding the MultiPort
toits VCR line. Also, Bang & Olufsen will intro-
ducethisfallaTV setand a VCR each having
MultiPort capability.

® Thereis arenewed interest by operators, as
demonstrated by the traffic at the MultiPort
booth at the 1989 National Show and Cable-
Tec Expo.

@ Cable Labsis doing acomprehensive study
to look at the MultiPort from a **big picture”
perspective. Among other things this study
willaddress is how the MultiPort can achieve
its potential and what its overall benefit would
be to subs and system operators.

How do we move forward from here with Multi-

Port? (Hint: We need more MultiPort-equipped

products, especially VCRs.)

Although we are making progress, it can be
madefaster by cable operators and TV retailers
working together. Interestingly enough, retailers
have a problem with customer satistaction similar
to ours. This problem occurs when a retailer selis
an expensive full-featured set to a customer who
has cable services secured by scrambling. The
retailer explains to the customer that the cable
converter/decoder is still necessary for these
premium services. The customer can't utilize
those ‘“‘extra’ features they just purchased.

This is a serious problem for the retailers.

Consequently, they want this interface situation

resolved almost as badly as we do. The point of

this is to illustrate what could be a win-win-win
situation for retailers, operators and consumers.

If we encourage retailers to promote MultiPort-

equipped products to consumers the following

things could occur:

1) It allows retailers to sell high-end products.

2) Retailers could help the operators promote
premium services. There are endless mar-
keting and sales opportunities here. Point-of-
purchase demonstrations, cooperative
special offers, etc.

3) Customersare happy. They havea TV setor
VCR thatis truly cable-compatible and works
just fine with premium or PPV services. They
receive their value from their full-featured
equipment and the cable operator isn'ttaking
something away from them by forcing a con-
verter/decoder onthem. Customers also get
better picture quality, since there is less signal
processing when utilizing MultiPort.

4) Thecable operator is happier because cus-
tomers can now subscribe to PPV and pre-
mium services without the box atop the TV
set. The operator saves money due to
lowered operational costs associated with the
MultiPort.

If operators work closely with TV retailers to
promote MultiPort-equipped products, another
very important thing will happen: More TV and
VCR manufacturers will have the incentive to
make MultiPort-equipped products. The
MultiPort will become even more popular and
more available. This will allow the industry to
satisfy even more customers. Success breeds
success.

This scenario represents a winning combina-
tion, evenfor MultiPort decoder manufacturers.
With the MultiPort concept fully deployed in the
marketplace, manufacturers could be selling
these decoders atlevelsin excess of current ad-

dressable converter sales. With the MultiPort
widely available, there would not be a reason for
any system to avoid adding addressability (as
many systems are today).

MuitiPort decoders could be very small,
relatively inexpensive throw-away devices. This
could reduce manufacturers product support re-
quirements, etc., compared totoday's converter
support requirements with repair, repair parts,
cosmetic parts, etc.

As most of us know, the MultiPort was devel-
oped as a joint industry effort between cable
system operators, converter/decoder manufac-
turers and consumer electronics manufacturers.
There is still organized dialogue occurring
among these entities. These discussions are
critical to the long-term success of both the Multi-
Port and off-premises approaches. This dialogue
specifically discusses the issues of TV set per-
formance oncable. IS-6 and IS-23 are a previous
product of this effort. In order to make the
MultiPort or off-premises really work in the long
term, our industry must have cable-compatible
TVs and VCRs with tuners that extend to state-
of-the-art bandwidths and do so without the
problems associated with tuner overload or
direct pickup interference. It is critical that every-
one work collectively to address and resolve
these issues if we want the MultiPort and off-
premises to represent a real and total interface
solution for the long term.

What can you do to help? If you, as an operator,
have addressable systems using scrambling, call
your converter/decoder manufacturer to discuss
the MultiPort. Try to arrange your own field trial
to seefirst-hand how the decoders work. Estab-
lish a dialogue with your retailers; ask them for
their opinion and support with the MultiPort. As
anindustry we can'tafford to miss an opportunity
to solve this user-friendliness issue. With
everyone working together and pushing in the
same direction, we can make it happen.
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This means you can get up to eightchannels ina
rack and less than 100 watts of power dissipation
per channel.

This new high-power transmitter, Model AML-
S8TX-145, from Hughes Aircraft Company is
another example of how our advanced aerospace
research is employed across the board to bring
improved cable products to you.

The SSTX-145 utilizes the latest gallium arsenide
semiconductor technology instead of klystrons.
This translates into less than one quarter of the
prime power and one-half the floor space required
by current AML-STX-141 high power arrays. And all-
solid-state technology means improved operating
quality and reliability, too.

This new solid state transmitter (CARS band 12.7
to 13.15 GHz) is compatible with all Hughes micro-
wave receivers. The multiplexing arrangement of
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the new transmitter is also compatible with that of
the STX-141, making it possible to expand existing
arrays previously limited by floor space or prime
power considerations. What's more, when used in
conjunction with our new CORE 3-299 receiver,
you’ll be able to demonstrate an 80-channel micro-
wave system with better than 58 dB C/N and 65 dB
C/CTB—even when all receivers are more than 20
miles distant.

You expect breakthroughs in communications
technology from Hughes, and that's what you get—
the latest, most advanced CATV transportation sys-
tems available in the world today.

For more information, call Cliff Gorby or any of
our AML specialists at Hughes Aircraft Company,
Microwave Communications Products: (800)
227-7359, ext. 6233. In California: (213) 517-6233.
In Canada: COMLINK Systems, Inc., Pickering,
Ontario, (416) 831-8282.
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The MultiPort and how it works

By Dan Moloney
Product Director

And John Venner
Product Manager, Addressable Converters
Jerrold Subscriber Sy Division, (

Corp.

Today's home video environment is rife with
redundancy.

More than 50 percent of American homes
have cable; most have at least one scrambied
pay channel. To watch a pay channel,
subscribers have a descrambler that also
serves as a tuner. Of course, the TV set
already has a tuner, so that adds up to two
in-home TV tuners and, more than likely, two
remotes. Then there's the VCR. It adds a third
tuner and a third remote. And probably that
VCR tuner is about as useful as the one on
the TV set when it comes to recording pay
channels.

The legendary “maze of wires,” about which
much has been written, connects these
electronic components. All you need to make
it work is an advanced degree in electronic
engineering, persistence or just plain good
luck.

Neither cable TV equipment manufacturers
nor those who make consumer electronics
are blameless for this situation. Lacking a
readily available solution, both produce
redundant equipment. To further confuse the
matter, consumer electronics manufacturers
incorrectly call their devices “cable-ready.”
This only serves to frustrate and befuddle the
consumer,

Cable operators are caught in the middle
of this controversy. They want to protect their
investments by scrambling pay channels and
securing unauthorized programming. To do
this, they must place converter/descramblers
in the home.

Viewer distaste for the ever growing pile of
home entertainment equipment is of concern
to everyone. For this reason, all the partic-
ipants worked to come up with a standard
that would serve as cable/consumer elec-
tronics interface. Such a standard, initialty
referred to as interim standard 15 (1S-15), has
now been codified as the Electronic Industries
Association MultiPort (or EIA-563).

CATV and consumer electronics manufac-
turers are now working to develop inexpensive
devices that support this standard. This
involves a standardized video and audio loop-
through communication path between the
MultiPort-equipped TV/VCR and descram-
bler.

How the MultiPort works

Now purely a descrambler equipped with
the MultiPort, the cable company-supplied unit
is devoid of consumer features found on most
converters, including volume control, favorite/
last channel recall, VCR timer, A/B switching
and remote control. In addition, many operator
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features such as channel mapping and barker
channels are no longer available. In a MultiPort
scenario, the TV/VCR accomplishes all
channel tuning—thus becoming truly cable-
ready. It then delivers the tuned channels’
baseband video and audio to the descrambler
for descrambling.

The descrambler's control lock allows the
TV set or VCR to use its output only when
pay programming is being viewed. it can blank
video and mute audio for an unauthorized
channel or pass the scrambled signal through
to the MultiPort-compatible device. The
interface between the TV/VCR and de-
scrambler is a 20-pin connector. This provides
a baseband video and audio path to the
descrambler with baseband video and left and
right audio being fed back to the TV set.

The MultiPort also works in a Y/C interface
environment. It significantly reduces the signal
processing taking place in the home. In a
MultiPort environment, the incoming signal no
longer goes through the converter's demod-
ulator and modulator. This removes a possible
contributor to picture quality degradation.

In additionto A/V interface connections and
associated grounding needs, the MultiPort
allows for an eight-bit data communication
format. The unit joins the communication port
as support for impulse ordering. The port can
be more broadly defined as the operator and
subscriber link to the TV or VCR remote unit
infrared code. Remote communication pro-
vides the subscriber with a path to the
descrambler for impuise ordering authoriza-
tion and purchase storage.

Going forward, the capability to communi-
cate with the descrambler will permit the
continued growth of interactive store-and-
forward and real-time services. Unfortunately,
most of today's MultiPort TV sets were
manufactured before completion of the
standard and do not contain this communi-
cation capability.

The exact in-home configuration of the
MuitiPort user’'s equipment depends on
system design, the descrambler's capability
and available consumer equipment. All
addressable terminals require control and
“tagging” or encoder data. Data transmission
methods include out-of-band, delivery on the
channel's audio carrier and in the vertical
blanking interval (VBI). The current MuitiPort
standard allows for an envelope of the TV/
descrambler audio path that does not permit
the use of audio carrier data with many
addressable systems. This leaves open the
out-of-band and VBI data paths for de-
scrambler operation.

An out-of-band data signal is required off
the drop as well as the 20-pin MultiPort
connector. Either splitting the drop and feeding
the descrambler and TV/VCR directly or
looping the drop through the descrambler,

“In a MultiPort
environment, the
TV/VCR accomplishes
all channel tuning—
thus becoming truly
cable-ready.”

picking off the data stream and allowing the
full cable TV spectrum to be output from the
descrambler to the TV/VCR accomplishes
this. VB! data will be, of course, delivered via
the tuned channel. MultiPort standardization
in no way restricts this,

The in-home configuration also will depend
on the design of the descrambler itself.
Baseband video and audio feeds would allow
the consumer to use a MuitiPort-equipped TV
for the descrambler feed while feeding the
VCR through the descrambler's A/V base-
band outputs. In addition, in-home configu-
ration and MultiPort needs will depend on the
interconnective capabilities of the consumer
equipment. Baseband audio and video output
from the TV after the descrambling process
also would greatly enhance the user’s ability
to simplify the system layout.

Improved customer satisfaction

The MultiPort should serve as a bridge to
improved consumer satisfaction and higher
revenue streams. Although it will take several
years before MultiPort TV set penetration
achieves significant levels, a strong push by
all parties will minimize this delay.
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converter upgrade

By Anthony J. Wechselberger
Senior Vice President, Domestic Operations, Oak Communications Inc.

Much has been written over the past few years about the purpose and
workings of the MultiPort interface. As an industry we have all been seeking
a viable path from where we are to where we would like to be with the
interface and associated TV and decoder hardware in the future. Many
problems have been addressed along the way: mass compatibility,
stereo, RGB-toY/C conversion, pay-per-view/impulse pay-per-view, etc. This
article is directed toward the operator planning a set-top upgrade where
an existing scrambling system isin place. Many timesthe decision for select-
ing new home terminal hardware is commensurate with many other up-
coming tasks: plant upgrade and channel expansion, extent and strategy
of fiber use, perhaps consolidation of remote hubs and/or scramblers and
associated control computers. And always, the objective of net enhance-
ment of consumer satisfaction isin mind: more feature-laden boxes, ease
of use, improved reliability throughout the operation and higher quality
pictures.

Wefind that “‘Are you doing the MultiPort?"' is a frequently asked ques-
tion by operators involved in upgrades, with all good intentions of being
able to promote consumer convenience. And although the direct answer
may be "'yes,” we also find that many operators don't recognize that their
new box decision, in combination with upgrade plans and timing, may
well preclude the use of the MultiPort for some period of time or even totally.

Backward compatibility

Most set-top manufacturers have for several years provided backward
compatibility within their own evolving product lines with respect to scram-
bling technique and control equipment. This means that newer set-top

equipment with new features is compatible with existing older equipment.
We arein a situation today where most major metropolitan areas are cabled
and have scrambling systemsin place. In addition, much of this descram-
bling set-top hardware in use, both programmable and addressable, is
several years old.

For hardware manufacturers, this means much of the new business
opportunity lies on another vendor’s turf. Hence, backward compatibility
beyond one’s own product line is an important and essential capability.
Such multivendor compatibility is widespread today. So the incumbent
supplier had better have a good track record with the customer to expect
to vie for the new business. What this means to the operator is more flex-
ibility and freedom in the next equipment selection.

Butthis freedom has hindered the adoption of the MultiPort. In the case
of abox upgrade where the compatibility alternative has resulted in another
vendor's equipment being selected, there will exist a rollout and turnover
period during which the new boxes are going in and the old scrambling
techniqueis still being used. The new system may not, infact, completely
come on-line for several years. So while a MultiPort decoder may be
available for the new system, it probably cannot be used while operating
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in the “‘compatible mode."

The obvious next question is: **‘Why not build a compatible MultiPort?"’
One of the major goals of the MultiPort isto minimize hardware in the homme;
hence, small, inexpensive and simple are the objectives. Compatible-type
decoders capable of descrambling muttiple formats tend to go against
this grain. If the scrambling approaches differ dramatically between the
old and new systems, electronics to perform both kinds of descrambling
must be present. This can get bulky, give rise to power supply/dissipation
problems and get technically complex with respect to interface signals
and AGC loops on the MultiPort interface with the TV set.

In addition, the concept of a compatible MultiPort complicates the
manufacturing situation: What kinds do we build and how do we recoup
the investment for such a temporary use? Here we're right back in a similar
but distinct chicken-and-egg problem with respect to tool-up volume: Not
only has the total MultiPort market requirement quantity for hardware
vendors been a problem, but the question of compatible-type units fur-
ther dilutesthe numbers. While itis not the purpose of this article to discuss
number justifications, the impact of model fragmentation is central to the
theme.

Inmany cases the compatible-capable box also carries a price penaity
for the operator. It's desirable to procure a minimum quantity of such units
and get to the point where the *‘pure’” new decoder need only be pur-
chased. Andin all cases, supporting compatible operation during vendor
transition requires some degree of customizing or temporary change in
old/new control system marriage, billing system, operations and/or box
hardware because of a particular operator's requirement. These issues
usually promote a desire for both the vendor and operator alike to get
compatibility behind them if possible. Thus, the new box transition period
iS seen as a necessary evil but temporary condition. But as stated earlier,
this may last several years.

The net result of a thorough analysis in preparation for a rebuitd/
upgrade—to the surprise and disappointment of the operator—may be
that in the maelstrom of decision-making, buried within the tradeoffs was
adefactolid on MultiPort use for some period; i.e., the compatible operating
mode period. This represents a chicken-and-egg situation for the operator.

Compatibility may represent the preferred path into the future simply out
of convenience, but not generally. In such a case, upgrading without com-
patibility by double-carrying scrambled channels, hub by hub or by
massive box swapping (or some combination) may allow the new system
to be quickly adopted and thereby open the door to MultiPort without delay.

But the need to avoid customer inconvenience, irritation and confusion
is paramount, and many times compatibility is the only avenue available
for a box upgrade. Channel capacity limitations and the age, value and
sheer number of resident boxes also may force extended use of the existing
system.

The answers here are no more easy than elsewhere in MultiPort use
and availability. MultiPort decoders may be available for the outgoing
system, but can operators justify buying what s for them dated technology
and the built-in truck roll to get the new box installed later?

Putting the MultiPort into the equation

The purpose of this discussion is to prompt operators to recognize that
in the course of a box upgrade impacting the scrambling system, from
a MultiPort viewpoint, one must place the issue in the decision tree, After
all the usual decisions have been made in planning such an upgrade,
it's often too difficult or too late to back MultiPort into the equation. If as
anindustry we were not at such a critical point with respect to the (poten-
tially) jaundiced eye of the TV set manufacturers, delay from the particular
reasons previously discussed would be only through the compatibility
period and thustemporary. But observations of the vast quantities of sec-
ond generation addressable boxes going (or soon to go) into major
metropolitan areas of this country undergoing some manner of compati-
ble mode changeover showsthe aggregate effect: delay of MultiPort roliout
due to dilution of applicability at a critical time when that's the last thing
we want.

Of course, the economics and operations impact behind an upgrade/
rebuild situation are difficult enough without one more uncertain tradeoff
to weigh. But we must at least acknowledge the effects of our decisions.
Compatible operation is impacting MuiltiPort adoption; we should under-
stand how and why.

A distributor with a difference . . .

HOLLAND

ELECTRONICS CORPF

We do more than just move
product. We bring you the
newest technology with the
technical expertise to back it

up.

So whether you’re looking for
the best price on connectors
or the latest in head-end equip-
ment, callus . . . and see the
difference.

5308 Derry Avenue, Suite W Agoura Hills, California 91301
(800) 628-6688 (818) 597-0015

Reader Service Number 28.

34 AUGUST 18989

Can your company afford
to do everything twice?
to do everything twice?

Biro Engineering
will test satellite interference
and off-air TV/IFM reception
in one
productive and economical
on-site survey.

Instead of depending on one company for satellite, and on
another outfit for TV reception testing,
you need go no further.

Contact Biro Engineering.

REPETITION MAY BE VERY EFFECTIVE IN ADVERTISING,
BUT IN YOUR BUSINESS, IT HURTS.

BIRO ENGINEERING

PO.B. 2175
PRINCETON, NEW JERSEY 08540
PHONE: (609) 883-9866

FAX #: 609-883-2702

Reader Service Number 29,

COMMUNICATIONS TECHNOLOGY



uS ELECTRENICS

COMPONENTS CORPORATION

REPAIR PRICE LisT

DISTRIBUTION EQUIPMENT REPAIRED BY U.S. ELECTRONICS

AEL Cadco Gamco Scientific Atlanta

AMECO Cascade Jerrold Sylvania

Blonder Tongue Channel Master Kaiser/Thetacom Texscan

Broadband Coral/Vikoa Magnavox Tocom

C-Cor DBC RCA Triple Crown
Winegard

FLAT RATE, LABOR CHARGE(aIImoduIes listed below) $1950 flat rate

Line Extender Dual Pilot Mother Board Power Supplies
Trunk Amplifier Return Housing, Trunk Standby Supplies
Bridger DC Power Pack Housing, Line Extender

Apartment Amps/Combination Circuits $22.50 flat rate
FSM's/Signal Level Meters $28.50 perhr.
Head-End Equipment $28.50 per hr.

PLEASE CALL TOLL FREE .
WARRANTYe |
FOR YOUR EQUIPNIENT REPAIR One hundred eighty (180) days for f'

STARTER KIT parts installed and labor to repair.
(All kits shipped immediately at no charge) —

REPAIR-DIVISION

418 STUMP ROAD - MONTGOMERY, PA 18936

Reader Service Number 30. PL89318



MultiPort strategic issues

By Walter S. Ciciora, Ph.D.
Vice President of Technology
American Television and Communications Corp.

Much has been written about the Electronic
Industries Association (EIA) MultiPort. Very briefly,
this plug on the back of selected consumer elec-
tronics products allows a descrambler to be
plugged into the back of a MultiPort-equipped
TV setor VCR. The principal advantage to sub-
scribersis that they regain the use of the remote
control purchased with the TV set or VCR. The
use ofthe VCR'stimer alsois returned tothe cus-
tomer; as originally designed, the timer can not
only turn the VCR on and off but also can con-
trol the channel being recorded.

As our industry contemplates a future with
more (and more intensive) competition, it
becomes critical to consider issues from a
strategic perspective. Perhaps the least appre-
ciated aspects of the MultiPort are its strategic
advantages, which are described as follows:

1) Customer satisfaction: In acompetitive en-
vironment, this is the most important strategic
tool. It is a well-known marketing principle that
satisfaction builds loyalty. This creates barriers
to entry for would-be competitors. Not only are
these barriers legal, they are also very effective.
The first step to customer satisfaction is to efim-
inate those aspects of the service or product that
frustrate and irritate the consumer. It is obvious
to anyone who has triedtouse aTV setand VCR

onascrambledcable systemthatthe procedures
are frustrating indeed. To those who have used
the MultiPort approach, the increased ease of
operation and the improved picture quality are
a welcome relief,

2) Low-cost provider: Another strategy for
dealing with competitors is to be the low-cost pro-
vider of comparable service. While there are
many factors involved in the cost structure of a
cable operation, the costs associated with in-
home hardware are not insignificant. The Multi-
Port can be a help here, too. Since the plug-in
module does not contain a tuner, remodulator,
remote control circuitry or a channel display and
does not require a pretty cabinet, its capital costs
are considerably less.

Also, because of the significantly reduced
complexity of the device, it is more reliable.
Because heat is the main enemy of electronic
components, the parts remaining in the module
will be more reliable. They are not subjected to
the heat normally generated by the partsthatare
non-essential (hence, removed). Repairs costs
and truck rolls will be significantly reduced. At
least two F-connectors are eliminated from each
TV setand VCR served with a MultiPort unit. The
service problems they cause also will be saved.

When the module is produced in volume, its
costs may be low enough and reliability high
enough that when an occasional failure does
occur, the module can be thrown out. Since in-
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"It would be an
unpardonable shame
if the ATV receiver
required a set-top.”

stallation is simple, the subscriber may be will-
ingto plugina new one. From alonger term view,
itmay be possible for the subscriber to own the
module once a secure enough scrambling tech-
nique is developed.

3) Competitive advantage: The most impor-
tant strategic aspect of the MultiPort is the fact
that it allows a scrambled cable systemto betruly
consumer electronics-friendly. The cable can be
directly connected to the TV set or VCR. Also,
the cable provides the vestigial sideband/ampli-
tude modulated (VSB/AM) signal the consumer
electronics product was designed to accept.
Direct broadcast satellite and digital telco video
over fiber cannot do this. These require a set-
top and allits consumer electronics interface dif-
ficulties. We must not squander this important
strategic advantage we can have over our poten-
tial competitors.

4) Advanced television: As high definition TV
and other forms of advanced TV begin to be con-
sidered, itisin our best interest that these devices
befully cable-compatible. It would be an unpar-
donable shameif the ATV receiver required a set-
top. Being truly cable-compatible involves three
things: 1) being able to tune all the cable chan-
nels, 2) being immune from direct pickup of
broadcast signals and 3) not requiring a set-top.
In scrambled systems, avoiding the set-top
simply means having a MultiPort. No one has
thought of a better way to accomplish this with
scrambled signals.

5) Single-source hardware providers: The dif-
ficulties we have had in getting MultiPort modules
from our traditional suppliers is evidence enough
that animportant future strategy with new scram-
bling systemsisto avoid a single source for sup-
ply. Whether this means a scrambling standard
orsimply dual suppliers of hardware is not clear
at this point. What is clear is that single-source
supply can no longer be tolerated.

An investment in the future

While there are solid operational reasons to
employ the MultiPort, there are the previously
mentioned strategic reasons as well. All signs
point to the MultiPort as an investment in the
future.
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The consumer electronic bus and CATV

By James O. Farmer
Principal Engineer, Scientific-Atianta

When | was growing up, our home was with the times, We had a ceiling
light fixture and an electric outlet in every room, a telephone in the den
and not one but two electric clocks. My kids are growing up in a house
with more light fixtures than | can count, electric outlets every 10 to 12
feet, more phones than people and clocks | haven't discovered yet. The
pointis that we have become a people of many electronic conveniences
to the point that our forebears would not recognize amodern house. Some-
times our own generation has trouble surviving in our electronic homes.
No one knows this better than the CATV installer who has tried to explain
how to use cable TV with an elaborate home entertainment setup.

A valiant attempt to improve the quality of our electronic life has been
undertaken by the Electronic Industries Association (EJA), atrade organi-
zation composed of manufacturing companies and based in Washington,
DC. The activity, with the working name ““CEbus” (a registered trademark),
is under the auspices of the EIA’s Consumer Electronics Group. Theidea
is a coordinated set of voluntary standards for communication between
different devices made by diverse manufacturers. These allow various
devicesto “talk” to one another to coordinate (and we hope simplify) opera-
tion of the home.

For example, suitable CEbus devices would allow you to call your home
from a touch-tone phone and tell your air conditioner the time it should
have the house cool (it could then decide when to turn itself on), tell your
microwave oven thetime it should have the casserole ready, and tell your
hot tub to be prepared before dinner. The hot tub will turn on the water
heater (which has been off to save energy) at the appropriate time. You
also could have your favorite relaxing music playing when you open the
door.

Perhapsthisis a bit fanciful but it ilustrates the nature of the CEbus activity.
Before we talk about how the CEbus relates to CATV, we need to define
what itisand is not. It is not a set of equipment specifications that define
what a TV set, for example, does. it does not have the force of law but
rather is a voluntary standard. The CEbusis intended to be broad enough
to allow for orderly growth of functions as manufacturers feel the market
needs. It does not require fancy equipment to be installed in a home, though
some cabling and equipment may be required for use of some features.
It is a complex standard intended to reduce the complexity of the lives
of homeowners and give them features they don’t have today. Itisintended
to do this while reducing energy consumption and increase safety.

The CEbus standard provides four major features:

1) the details of how to talk on five separate media

Figure 1: cxbus physical architecture
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2) a method of talking between media automatically
3) aclearly defined language for use by each product using the CEbus
4) methods for conformance testing and future expansion

This article should be regarded as an interim report of the activities of
the EIA committee. The standard is not yet cast in concrete (or rather the
concrete has been poured but has not yet hardened), so changes are
still possible. We'll refer to parts of the idea that are still in a state of flux.
Thisis unnerving to some people butitis the way anything ultimately gets
resolved.

Parts of the standard

The CEbus standard is divided into four parts or buses. Each can do
some jobs better than the others but will share a common ability to com-
municate and coordinate activities. Each bus should be considered to
consist of data channels and the control channel. The control channel
isused for short messaging and to support each product's request to use
one or more of the data channels. The buses are described briefly as
follows:

1) Power line (PL) bus—This describes communication via power lines.
The mostcommon example today is the X-10 system of modules allowing
you to remotely turn on and off lights and appliances through a con-
troller that communicates over the power line. The CEbus specifica-
tion will be a superset of the things that can be done today.

2) RFbus—This is of interest primarily to the people who manufacture
garage door openers and wireless security systems. Of course, other
applications can be added later.

3) Single-room (SR} bus—This defines a standard for communications
viainfrared energy (the common way we do remote control today). To-
day you can control home entertainment systems (including set-top
converters) and even your ceiling fan. No doubt you have noticed that
the consumer is confused by a plethora of incompatible remote con-
trols. The EI A specification will allow any manufacturer to make aremote
control transmitter that controls several devices. The manufacturer may
choose what kind of devices to control.
Wired (Wi) bus—This part of the standard defines communication via
wired media and is today divided into the twisted pair (TP) bus and
coaxial cable (CX) bus. In the future, fiber-optic cable can be expected
to join the list. We will concentrate on the CXbus in this article, since
thisis the part of the standard, along with the SRbus, that most affects
the CATV industry.

4

~

CXbus ground rules

The standard must accommodate not only the homeowner who wishes
to distribute CATV signals throughout the home but also the homeowner
without CATV service who wishes to distribute off-air or earth station signals.
We also must accommodate in-home generated video (alphabet soup
time once more: IHGV). Applications include transmitting VCR signals to
other rooms and video monitors at (for example) the front door, nursery
and pool. Transmission of digital quality audio and future high definition
TV (HDTV) also have been contemplated.

The idea is to define a method of installation and materials such that
installation can be successfully accomplished by someone with training
similar to that of electricians. This precludes requirements that the system
be custom designed. Electricians don’t worry about the voltage drop in
a particular circuit, nor do they worry about heating effects in a cable. In-
stead, they know that when installing a 20 ampere circuit they must use
12-gauge wire. The cable must meet certain specifications, but cable not
meeting these specifications is generally not available to the installers.
Someone has given a lot of thought to voltage drop, heating, abrasion
resistance, pullability, long-term reliability, surge protection, release of toxic
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Figure 2: Typical node zero configuration
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fumes in case of a fire and a lot of things | don't think of. But the person
on the job is free to concentrate on doing an efficient installation.

Figure 1 showsthe basic idea of the CXbus. Itis atwo-way system within
the home, interfacing to either a one- or two-way plant or other video
sources. The key feature is that the system is installed with multiple outlets.
Homeowners may then plug in video equipment where they wish. They
will not only have power outletsin each room and telephone jacksin many
rooms, they also will have video jacks throughout the home. (We'll talk about
the second outlet issue later.) At this time the system is planned to have
up to 10 downstream and 10 upstream jacks without adding amplifiers.
It may be extended with addition of an appropriately placed amp. The
basic system accommodates up to 125 feet of RG-6 cable; this is adequate
for most homes. Large installations may be expanded either by extend-
ing the upstream and downstream cables with ampilifiers or by adding
one or more additional runs from node zero.

Theinterface between the CXbus and the outside world (shown in Figure
1as a CATV plant, the standard having been drafted by a CATV equip-
ment supplier) is a device known as *'node zero.” | prefer to think of it as
a home headend. Its function will change a bit from one installation to
another as different functions are required. Incoming signals are amplified
and isolated from the outside plant. At this time we do not anticipate cor-
recting for tilt, though this could be done if required. Upstream signals
from video sources within the house are turned around for transmission
downstream. Power is added to support extension amplifiers. Some logic
functions will reside in node zero.

Separate cables are used for the downstream and upstream paths. This
architecture, rather than the CATV architecture of frequency diplexing on
one cable, was chosen for simplicity and to permit use of current devices
that do not meet CXbus standards.

Each outlet is a low-loss directional coupler. This was a key response
tothe restriction that the system should not be designed on the job. It was
deemed unacceptable to require calculation of the value of a directional
tap according to where in the system the tap was located. The cable is
terminated at the far end of the run. Should system expansion be required
either duringiinitial installation or at alater date, an ampilifier could be added
at this termination.
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Spectrum allocation

We cannot report the details of the spectrum allocation on the upstream
and downstream cables because the committee has not completed work
in this area. Generally, the idea is that power will be transmitted to
downstream devices at DC. The CEbus control channel, which coordinates
allusers of the system, occupiesthe spectrum from 9 to 60 kHz. Thiscon-
trol data appears not only on the CXbus but is bridged to and from other
buses, such as the power line bus. Digital data is transmitted above this
spectrum and can be used to send messages between CEbus devices.
Data transmitted on the control channel coordinates use of the spectrum
reserved for general data transmission.

IHGV is transmitted upstream on lower VHF frequencies. This was
chosen to allow current products, such as VCRs with output on Ch. 3 or
4,tousethe CXbus. At node zero, the videois translated to UHF for transmis-
sion downstream. Logic in the system will prevent use of UHF frequen-
cies occupied by local broadcasters. Two channels are reserved for digital
audio, though the format has not yet been determined.

The CATV sub-split spectrum is preserved to allow any signals from a
set-top terminal or other device to be returned tothe headend. A bypass
diplexer in node zero allows the signals to pass to the CATV system. The
cable operator may want to add a bandpass fiter in node zero to prevent
energy outside the required bandwidth from passing to the CATV system.

The standard acknowledges other video formats such as SuperVHS,
which the homeowner may want totransmitin the future, Since standards
do not exist, the format is left open so long as the signal occupies only
frequencies reserved for video. The standard also anticipates high defini-
tion TV with the same restriction.

Figure 2 shows a typical node zero, configured for interfacing CATV
signals to the CXbus. Signals from the CATV system are supplied to an
isolation ampilifier that boosts the level to that required on the CXbus and
provides isolation to prevent IHGV from appearing on the drop. The IHGV,
which appears on the upstream cable in the low VHF spectrum, is up-
convertedto above CATV distribution frequencies. Itis amplified tomatch
the level of signals from the CATV system, with possibly some extra level
to compensate for higher cable loss at UHF. Then itis combined with the
downstream signals.

——
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A bypass for RF IPPV signals also is shown. This could be configured
as a bandpass filter with amplifier or as a diplexer in the cable input. The
gain in the in-home system will be approximately 0 dB.

Control logic provides system management, communicating in the band
from about 10 Hz to 60 kHz. Information in this band appears on both
upstream and downstream cables and appears on all other available bus
media(eg., PLbus). A bridge couples data between the CXbus and other
buses; this is a device that transfers control channel messages from one
busto another. The control logic within each product performs such func-
tions as assigning a talking device, such as a VCR, to an available chan-
nel onthe upstream cable. A listening device, such asa TV setin another
room, also is assigned to the appropriate channel to receive the trans-
mission. Other listener devices might be told to not tune to this channel.
Thus, the homeowner might instruct a CEbus VCR to send a program
to a CEbus TV in the bedroom. The control logic would assign a channel
tothe VCR and would tell the appropriate TV settotune to the correspond-
ing downstream channel. The homeowner is thus relieved of the frequency
coordinating task.

Downstream and upstream taps

Two variations on the downstream tap are being considered. In one varia-
tion, thetap is passive, consisting only of a 17 dB directional coupler con-
figured to pass DC in the through-path. The data spectrum is transmitted
in both directions from the coupler. Spectrum above 40 MHz is transmitted
unidirectionally asin normal directional coupler applications. The TV signal
level delivered should be atleast 0 dBmV. This requires a level onthe down-
stream cable of +17 dBmV at the end of 10 taps and 125 feet of coax.
Allowing for 5 dB coupler loss and 9 dB cable loss, node zero must supply
+31 dBmV.

The advantage of passive taps is that the tap cost is lower. Since only
one amplifier (in node zero) is used, more money can be put into an amp
with low distortion and noise figure. On the other hand, the signal level
required on the cable is relatively high, though below +38.75 dBmV, as
required by the Federal Communications Commission to avoid using off-
sets on distribution plant,
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In the other variation of the downstream tap, an amp is placed at each
tap. This allows a lower signal level to be carried onthe downstream cable
because the directional coupler can deliver a lower signal level, which
is then amplified. Of course, the signal level cannot be too low or thermal
noise will prevent delivery of a good carrier-to-noise ratio. Inthis case, the
amp will not be required to handle much signal level—perhaps a max-
imum of +10 dBmV out—so distortion will not be a problem. On the other
hand, low noise figure will be critical. In either event, the amp will have
to handle a bandwidth of 40 to 800 MHz.

Similarly, the upstream tap can be either passive or active. If the tap
is passive the output level from the device generating IHGV will have to
exceed +9.5 dBmV, currently the FCC maximum. Onthe other hand, ac-
tive taps in the upstream direction will require more amps in the system.
However, only one upstream amp will bein any signal path. Noise funnel-
ing is a potential problem, butthe number of active devices is still low com-
pared with a reverse CATV system,

CXbus and the cable operator

So how does this affect the cable operator? The standard allows con-
sistent pre-wiring of homes under construction in a much more consumer-
friendly way than what we can dotoday. This can be expected toincrease
theinterestin pre-wiring new homes, generating agood pre-wire business
for operators who participate. Asinstallerslearn to pick locations for coax
outlets, the issues of moving drops should virtually disappear. You will be
able to install cable in a home, knowing that you will probably not have
to add more outlets in the future.

Perhaps the greatest boon to the operator will be that homeowners will
not be as tempted to do their own second set hookups, using zip cord
or whatever they find. Thus, we should see a reduction in leakage from
poorly installed extensions. Further, the CEbus concept truly allows the
operator to provide services tothe entire home instead of one ortwo places
in the home.

A reservation sometimes expressed is thatthe increased size of the in-
home distribution plant, compared with today’s systems, will result in more
leakage, beyond the control of the operator. Yet, according to FCC rules,
the operator is responsible and must disconnect service if excessive
customer-caused leakage is detected. On the other hand, today many
homeowners are adding extension outlets themselves, using who-knows-
what material and techniques. With CEbus, homeowners will not be as
tempted to extend the cable because the extensions will already be in
place. The installer wilt have had access to a coordinated set of materials
that, when installed properly, can ensure trouble-free service. Thus, we
expectthatthe incidence of leakage frominside the house could drop.

Some operators also are concerned that the CEbus will spell the end
of extra outlet charges. Thisis true, but many operators are now adopting
a philosophy of serving the entire home, as power and telephone com-
panies do now Many years ago the phone company served one phone,
whichit supplied and connected. Now it delivers a dial tone to your home
and what you do with it is your business, as long as you don't cause prob-
lems with the phone network.

Some regulatory issues must still be addressed before CEbus is com-
pleted. We are designing it to account for the known and feared leakage
issues. We anticipate that we will be able to reach an accord with the FCC
before the standard is finalized.

An earlier version of the CXbus had IHGV occupying a portion of the
spectrum used for CATV transmission. This has now been dropped in favor
of a frequency translation scheme at node zero, which preserves CATV
transmission frequencies. RF impulse pay-per-view will work as it does
now, with the upstream cable returning data to node zero, which can pass
it to a two-way plant.

Some are concerned that the additional amplifiers will add excessive
distortion, particularly in a system that is already marginal. In the down-
stream direction, only one additional amplifier is added:; its operating level
is low compared with levels in a distribution plant. Prototype specifica-
tions call for a system carrier-to-noise level of 52 dB minimum, which will
reduce anincoming C/N of 46 dB by 1 dB. Compositetriple beat is specified
at 55 to 56 dB, which would degrade anincoming CTB of 50 dB by 1 dB.

Reference
Karen Edlitz, **Prices May Fall for Additional Outlets,” Cable World, May
22, 1989,
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The off-premises solution

By Joseph D. Rocci
Vice President of Engineering
AM Communications Products Division

When our industry began over 35 years ago,
the market forces shaping its development were
very different than they are today. In the early
days, cable TV was a *‘signal fringe’’ phenom-
enon. TV sets were capable of receiving only 12
channels; most large population centers already
had a few VHF off-air stations. The systems of the
day were only capabile of transporting a hand-
ful of channels anyway, so cable TV brought very
little benefit to the masses who lived near the big
cities. Consequently, our business had its roots
inthe outlying areas—the small mountain com-
munities, the seashore resorts and other fringe
areas.

In those early days, cable was very much a
"basic only’’ service; the satellite delivery
systemsthat spawned the modern CATV explo-
sion were still a glimmer in the eyes of rocket
scientists. Nonetheless, by the early 1960s, the
information age was off and running and televi-
sion had become part of the fabric of American
home life. Communities that wished to participate
inthis new American dream allowed their streets
and homes to be wired by companies that un-
doubtedly enjoyed a very high penetration rate
for basic-only service. They probably had scat-
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tered cases of signal piracy even then, butthese
were isolated instances within a relatively stable
subscriber base.

Inthe summer resort communities, though, a
new kind of market force developed: churn.
Every spring operators had to roll the whole fleet
of trucks to do summer connects; every fall they
rolled again for the winter disconnects. In this
frenzy they often forgot to do some disconnects.
Thisis how the *'passive signal pirate’’ camein-
to existence long before the age of pay services.

During the mid-1970s, a confluence of tech-
nical advances led to a major reshaping of
market forces. Product development engineers
had figured out how to push 20 and then 36
channels through one piece of coaxial cable.
Rocket scientists had figured out how to refiably
boost large communications satellites into high
stationary orbit. Programmers based exclusively
onthe potential of this newtechnology appeared
almost monthly. The age of multipay was born.
In afrenzy of wiring, CATV with its skyrocketing
revenues marched out of the back woods and
into the growth plans of every U.S. community.

In the explosive growth that followed, many
operators were realizing huge profits—not only
due to subscription income but because of the
phenomenal capital appreciation of their sys-
tems. Theft-of-service was acknowledged as a
festering problem but it was largely overshad-
owed by escalating profits.

Winds of change

It’s almost 1990 and the winds of change are
blowing once again. The areas with the largest
income-generating potential are either wired or
will be within a few years. And where will incre-
mental revenues come from? Most operators
now realize that future revenue growth will spring
from more efficient operation of existing plant.
Plus smarter marketing, higher basic rates, bet-
ter penetration, minimizing the costs of churnand
spin as well as two very hot topics in the industry
today: converting pirates into paying customers
and maintaining customer satisfaction.

Over the years, the product development engi-
neers have given us many different devices to
secure our pay services. The lowly negative trap,
one of the simplest, cheapest and most widely
used devices, is also one of the first and most
effective forms of off-premises security. Short of
climbing the pole and tampering with the trap,
there simply isn’t anything a would-be pirate can
doto receive achannelif it justis not there. Unfor-
tunately, it has some shortcomings that make it
less than desirable in a world of multitiered
packaging and pay-per-view.

And so, in the mid- '70s, engineers came up
with the idea of scrambling the pay channels and
supplying these customers with a descrambling
device that could be reprogrammed a little more
conveniently than a trap. There were all kinds of
scrambling: channelinversion, pulse sync sup-
pression, sine sync suppression, three-level sync
suppression, frame video inversion and random

line video inversion.

Descrambling devices took many forms: one-
and two-channel pole-mounted versions with set-
top selectors, one- and two-channel set-top
standalone versions and even baseboard-
mounted versions with mousetrap springs to
physically self-destruct in the event of tamper-
ing. Then there were the converter-based de-
scramblers: converters with scratchboard pro-
grammable descramblers, with PROM program-
mable descramblers and even underconverter
units.

While alt this technology was developing, the
industry was in an incredible growth phase.
Wherethere is rapid growth, there is confusion.
Where there is confusion, there are business
opportunities. Many technically oriented subs
could not resist the opportunity to tinker with
thesefascinating boxes in the privacy of their own
homes. And it wasn'tlong before instructions for
defeating each one of them appeared. Dealing
inmodified descramblers became a cottage in-
dustry plaguing us to this day.

In the 1980s, the marketing folks were swept
completely off their feet by the concept of multi-
tiering. The ideawasthat, if you could offer your
pay services in tiers representing every possi-
ble permutation and combination, you should
sell more pay services. At the same time, prod-
uct engineers were swept off their feet by IC tech-
nology, convincing the marketers that every set-
top should have a built-in microcomputer so that
service could be controlled remotely. The ad-
dressable converter was born.

The only problem wasthat it was based onthe
same scrambling and descrambling technology
that the signal pirates had already figured out.
Nonetheless, the idea flourished and soon mil-
lions of American homes had little brown boxes
atop their TV sets. Bootleg converter vendors
were making money faster thanthey could take
it to the bank.

Sothencametheideafor an off-premises con-
verter. Product engineers said, *If we put a big
box on the pole with converter components for,
say, eight subscribers, there would be no way
anyone could ever defeat it.” Three companies
launched a major effort to perfect this device; one
even promised a fiber-optic drop. As a result, all
threelost a lot of money on the off-premises con-
verter in the next two years.

We have gone through many iterations of
signal security technology in the past 15 years.
Yet we do not have an addressable delivery
system as secure asthe trap we started with. And,
ontop ofitall, the very concept of a set-top con-
verter is being made obsolete by the large popu-
lation of cable-compatible TV sets. A ground
swell of subscriber resentment has developed
because the set-top is now a hindrance to the
subs’ full enjoyment of their sophisticated TV sets
and VCRs.

Off-premises addressability

Currently thereisa great deal of interestinthe
development of off-premises addressable
devices. These can take many forms, but the
ultimate embodimentis probably the *‘smart tap.”
This is an addressable strand-mounted device
thatcan, atthe very least, turnthe basic service
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for individual drops on or off by remote control
atthe office. While this type of on/off service might
not seem too exciting, it does go a long way
toward eliminating connect/disconnect truck
rolls, basic service piracy and ''passive’ pirates
(in high churn areas).

Other kinds of addressable taps (either atrap
or a jammer) offer a simple, definitive solution.
The addressable trap is simply a tap-type device
with built-in traps for each drop; the traps can
be remotely turned on or off. The jammer, often
called “interdiction,” is a tap-type unit capable
of providing interference on unauthorized chan-
nels on a drop by drop basis. Either of these
devices provide effective security, but the jam-
mer can be configured so that pay channels can
be added or changed by remote control. Since
it is mounted outside the home, there is very lit-
tle that a pirate can do to defeat it.

All of the addressable tap varieties mentioned
have the added advantage of being consumer-
friendly. Subs can use the cable-compatible TV
or VCR to the fullest of its potential.

New set of tradeoffs

But with this technology comes a new set of
tradeoffs. In going off-premises, we have to con-
cede that our business is basically a utility ser-
vice. Hence, we have to think of our customers
the same way that the other utilities do. This
means that we bring controlled service up tothe
house; what subscribers do with it after that
becomes their business. If they want to split it six
ways, there's not much we can say aboutit. This
spells the probable end of income from addi-
tional outlets.

We also have to concede a higher monthly
electric billto run all these little wonders. Yes, sub-
scriber powering is possible, butit's loaded with
technical pitfalls and, most imporantly, it puts you
right back into the in-home equipment installation
and maintenance business.

Pay-per-view is another issue that cannot be
overlooked when considering off-premises
equipment. Product engineers could easily
develop some simple set-top keyboard unit to
dothe job, but why? Again, any in-home equip-
mentcompletely negates the major advantages
of off-premises delivery. Every homein the coun-
try already has the best data set in the world—
the telephone. Using an ANI (automatic number
identification) service offered by many phone
companies, subscribers can participate in true
impulse buying. You don't have toinstall a single
piece of equipment to get it.

It should be recognized that no off-premises
technology yet developed can co-exist with a
cable system using scrambled signals. And a
sorry but unavoidable fact is that the decision
to invest in addressable converters is not
something one can back out of gracefully. On
the other hand, trap-based systems will find that
off-premises technology can be easily phased
in over any time frame desired. A hybrid system
is not only feasible but already has been done.

Marketing personnel will want to know all the
cost/benefit tradeoffs before making a decision
about any new pay TV delivery system. They
usually liketo make comparisonstothe address-
able converter option and talk about things like
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up-front capital requirements, cash flow models
and return on investment. Ideally, they'd like to
incur the capital expenses on an as-needed
basis yet have full flexibility to do what they call
"‘creative marketing’’ from Day One.

Well, some new mindsets are going to be
needed here, too. The good news is that ad-
dressable converters only need to be installed
in homes of pay service subscribers. The bad
news is that, at an average cost of about $100
per box and an average wired TV set popula-
tion of 1.5 per household, the real cost of the con-
verter is about $150 per subscribing home (1.5
x $100) and doesn’'t change much as penetra-
tion improves.

By comparison, the addressable tap averages

about $100 per "installed port.” But it really
doesn’'t make much sense toinstall any lessthan
one port per passing at the very outset. As-
suming an average initial penetration rate of 60
percent, the up-front cost of the off-premises op-
tion then averages about $166 per sub and will
tend toward $100 as penetration approaches 100
percent.

With today’s penetration rates, the off-premises
option is slightly more expensive on average. The
up-front capital requirement could be almost
twice as high because ports are installed for
every passing. Of course, systems that are
presently using negative traps can substantially
reduce this ‘“‘cash shock’ by phasing in off-
premises devices when traps are replaced. @
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Figure 1: Network control transmission system
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Network communications and control

By Steve Fox
Marketing Manager-Cable, Wegener Communications

As anincreasing number of cable TV networks
are providing local ad availabilities, network re-
quirements have become increasingly complex.
In the days of combined network/local ad in-
sertion, networks needed only to transmit
periodic cues to the headend to signal preroll
and returnto network switching times, They aiso
sent their affiliates occasional information by mail.
This still holds for many programmers,

Others have found, however, that their needs
now go beyond basic cue transmission. These

new requirementsinclude the ability to generate
multiple cue sequences, tiering of local avail
opportunities, addressing and the delivery of
real-time information to their affiliates. An in-
creasing number of programmers will need to
develop these additional capabilities as they
further develop local ad insertion. The Network
Communications and Control System (NCC) was
developed by Wegener to provide networks with
these capabilities. Itis currently used by ESPN,
CNN, Headline News, TNT and CNBC.

The NCC serves the programmer as a multiple
function one-way network interface with affiliates.

Figure 2: NCC in the headend
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It consists of a network computer control sub-
system with custom software written to accom-
modatethe specific functions required by the net-
work, digita! subcarrier transmission com-
ponents and headend demodulation equip-
ment. The use of software control architecture
allows the network to define and alter its capa-
bilities as required and accommodates system
expansion.

Transmission is via a FSK (frequency shift key-
ing) digital subcarrier above video on the net-
work’s satellitetransponder (Figure 1). Although
the system can use any subcarrier frequency in
the 5.4 to 8 MHz spectrum, networks currently
using NCC transmit at a frequency of 7.3575
MHz. As the resolution of this frequency implies,
the NCC subcarrier is very narrow in bandwidth
(occupying 32 kHz) and can be used on a
scrambled or non-scrambled transponder. The
transmitted data rate is 14.4 kilobits per second
(kbps) and includes all data required to operate
the system to its fullest capabilities.

System capabilities

The capabilities used by a particular network
are dependent upon the transmission system
software package utilized but may include the
following:

1) DIMF cues—The NCC is capable of gen-
erating atthelocal affiliate headend any number
of DTMF (dual-tone muitifrequency) tone se-
quences, allowing the network to generate a dif-
ferent cue for each function required. Examples
of multiple functions include receiver switching
between satellites or transponders, local ad in-
sertion and tiered cueing. Tone frequencies, tone
duration, pause duration between tones, preroll
times and the number of tones in a DTMF cue
string are all controlled through the transmitted
data stream.

2) Printer interface—Since this is a digital
system, data can be sentto local affiliate printers.
This might include program updates, electronic
mail or other information. It represents a cost
savingsto the programmer while allowing infor-
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mation to be delivered immediately to the affiliate.
The printer may be in the headend or remotely
located, ensuring the information is received by
the cable system where it is needed.

3) Relay—A relay in the headend data
demodulator can be energized upon command
from the programmer for blackout switching,
receiver switching or other requirements. This
relay is locally configured for normally open or
normally closed operation.

4) Auxiliary data interface—Thisis available to
the network to send commands directly to the
next generation of local ad insertion switching
hardware. The protocols for this interface are cur-
rently being developed by the National Cable
Television Association’s Engineering Sub-

committee on Advanced Signalling and Control.

5) Addressing—A powerful addressing
scheme allows each function (DTMF, interfaces
or relay) to be controlled independently from the
uplink. Three types of addressing are incorpo-
rated: global, group and individual.

® With global addressing, one or more
specific functions are transmitted to all affiliates
simultaneously.

® In group addressing, a particular affiliate
can be assigned to up to 4,096 individual groups.
A group may consist of all affiliates of a specific
MSQ, all those receiving certain programming,
everyone in the northeast, anyone who has or
has not paid their affiliate fees or any other
assignments defined by the programmer. To ad-
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dress a particular group, the command from the
uplink is preceded by the group number. Groups
are assigned or changed by command fromthe
uplink and automatically stored in RAM by the
demodulator. The network controller used in the
affiliate headend includes an onboard battery
to maintain addressing and other information in
the event of a local power failure, eliminating the
need for constant data refreshing by the
programmer.

® In individual addressing, one or more
specific functions may be addressed to asingle
affiliate location. The system will accommodate
up to 1 million individual addresses.

6) Additionalsoftware features—Custom soft-
ware functions available to the programmer in-
clude automatic refreshing, data base manage-
ment and report generation, automatic com-
mand and schedule generation from internally
stored tables, automatic interfacing with remote
devices, and a multitask operating system.

Headend equipment

The network controller is used at the headend
to receive the incoming data stream and provide
the output signals required by the local system.
It is a microprocessor-controlled data demod-
ulator/demultiplexer and contains software to
utilize all of the features of the NCC, regardless
of which particular functions the programmer is
capable of providing. This allows the network
controller to be used to receive commands from
any programmer using NCC or to be inter-
changed among programmers without mod-
ification.

The controllerisinstalledin a Series 1600 main-
frame, which provides power and input/output
connections to external equipment (Figure 2).
Composite baseband from the satellite receiver
is terminated into the controller or is looped to
the VideoCipher descrambler, if used. Locally
generated DTMF is output to the ad insertion swit-
cher, while data is provided to a local or remote-
ly located printer. Other output interfaces are
utilized as required.

The DTMF output is generated onboard the
controller from data commands received from
the uplink. Cue sequence, duration and other
parameters are defined by the incoming data sig-
nal, eliminating the possibility of falsetriggersto
the ad inserter. The controller includes a front
panel potentiometer to adjust DTMF output level
and LEDs to indicate normal and alarm
conditions.

Data to the local printer is serial in format and
at RS232 levels, allowing the use of a standard
serial printer. Data is transmitted at 300 bps. The
interface consists of data and ground only, with
no handshaking required between the printer
and the controller. A shielded twisted pair can
be used in making the interface between these
devices. The auxiliary data interface is also a
serial RS232 signal with no handshaking re-
quired; the data rate is 9,600 bps.

Themicroprocessor onboard the controller in-
cludes software for local testing. When in the test
mode, the controller will sequence through its
DTMF output range, exercise the onboard relay
and send messagestothe printer interface. This
ensures proper system installation and allows
operational testing at any time. =
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Preventive maintenance
of commercial insertion

By Doug Greene
Technical Supervisor, Jones Intercable Inc.

Since commercial insertion systems are inte-
grated into the audio and video feeds of the
headend, the chief engineer must be aware of
the need for preventive maintenance (PM). In
addition, advertising sales are a major source
of revenue; if the ad insertion equipment is not
dependable, it can result in losses for the cable
operator.

For these reasons a regular PM program must
be implemented to help guarantee reliability with
minimal downtime. There are two major areas
of PM we will discuss: controllers and videotape
machines.

Today’s controllers are very reliable and re-
quire aminimum amount of maintenance. How-
ever, some ad insertion systems use a backup
battery (usually lithium) inside the controller. This
battery can last up to 100 hours with no AC power
applied to the unit. Depending on how often and
howlong power outages occur, the battery may
need to be replaced every three or four years.
Ifthe headend is proneto several outages a year,
itmay be necessary tochangethe battery more
frequently.

As with most microprocessor-based equip-
ment, outages may cause a controller to lock.
If the location of the ad insertion equipment is

plagued with outages, brownouts and surges,
it may be advantageous to invest in an uninter-
ruptible power supply. But with this exception,
controllers are generally maintenance-free.

PM for videotape machines

Unfortunately this is not the case with video-
tape machines. A good PM program is required
duetothe constant mechanical demands onthe
machine’s parts. PM should be done on all video-
tape machines at least twice a year, depending
on their operating hours (consult the manufac-
turer’s manual for recommended PM schedule).
Extensive maintenance usually cannot be done
in-house due to the complexity and cost of the
test equipmentinvolved. However, the following
are some guidelines that can be performed by
staff:

1) Observational checks: The engineer should
make visual checks weekly for worn pinch rollers,
tape guides and heads. The wearing of rollers
is visible by the cracking or deforming of their
shape. Rollers that appear glazed over should
be replaced. Watch for tape particles, which
usually indicate a worn video head. Become
familiar with the threading of the tape and note
any abnormalities in the machine’s operation.

2) Cleaning: The heads and rollers should be
cleaned daily with liquid freon, denatured or
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anhydrous (containing no water) alcohol. When
cleaning the heads, do not use a cotton swab
that can fall apart or leave fibers behind, since
this could cause a malfunction of the head or
tape; a chamois can work equally well. Clean the
head by moving the chamois only parallel to the
heads’ direction of travel; otherwise, the head
could be damaged. And don't forget to clean
the audio and control heads. Also, it is wise to
clean the tape guides, stationary heads, drum
and capstan shaft.

For other maintenance on videotape machines,
aservice center may be required. Thefollowing
are some guidelines for the service personnel:

1) Headdegaussing: It may notbe necessary
to degauss every time the machine is sent out
for maintenance. However, if popping is heard
in the audio track, degaussing should be done
to remove residual magnetization.

2) Tensionand detector adjustment: The for-
ward back tension shouid be checked on the
tape player every 1,000 hours. The proper posi-
tioning of the tape arm also should be checked.
Sensors ensure that the correct tension is applied
to thetape; these should be checked every 500
hours. If replaced, the sensors should be re-
checked and adjusted.

3) Head replacement and optimizing: Most
manufacturers recommend that heads be
replaced every 1,000 hours. Occasionally the
heads should be optimized due to aging and
wearing; thisincludes equalization, playback RF
levels and balance, and record currents (Y,
chroma and erase—if the machineis a VTR). A
recommended schedule for optimizing is 200,
500 and 750 hours.

4) Belts: Replacement of belts, such asfor the
threading and cassette motor, should be done
every 2,000 hours.

5) Pinch rollers: The life of pinch rollers can
vary, depending on how often the tape player
is used and how often the rollers are cleaned.
A good replacement schedule is every 1,000
hours.

6) Bendassembly and brakes: These should
be replaced every 2,000 hours. A good indicator
of wearing out occurs when forward back ten-
sion can no longer be adjusted or controlled
properly.

As you deal with service centers, keep track
of maintenance records; itisimportant that every-
thing be documented. This will allow you to
analyze what machines or parts are causing the
most problems and will help in determining the
operating cost of the system. Documentation
may indicate repeated repairs or show consistent
failure of machines after maintenance has been
completed.

Environmental factors

If at all possible, operate the ad insertion equip-
ment in an environmentally controlled area. To
keep electronic failure to a minimum, adequate
air-conditioning is a must. An electronic air
cleaner can reduce dust and foreign particles
in the air that fall onto the tape and machine
heads.

Reference
NAB Engineering Handbook, Seventh Edition.
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By Billy Williams
Line Technician, Cooke Cablevision

We were given permission to do local ad insertion on a network affiliate
that we had broughtin on microwave. The microwave receiver output video
includes a 4.5 MHz audio subcarrier, so we do not lose the BTSC stereo
that the network affiliate broadcasts. The cue tones for ad insertion are
being sent on the BTSC professional (pro) channel.

The Scientific-Atlanta (S-A) 6350 modulator we are using has a video
switch/AGC (automatic gain control) option in the chassis. To configure
the modulator to accept 4.5 MHz audio subcarrier, Pin 13 on the rear chassis
barrier strip has to be connected to Pin 16, which is ground. This enables
the audio module to process 4.5 MHz audio subcarrier instead of base-
band audio.

With this information, we obtained and installed a Johnson pro-channel
receiver and a Channelmatic Spotmatic Jr. (Figure 1). S-A’s instruction
manual told us to reposition a wire in the video switch/AGC module from
Point A to Point B, as shown in Figure 2. This changed the output on the
barrier strip (Pin 6) from high to low. When a ground is applied to Pin 5
on the barrier strip by the Spotmatic Jr., Pin 6 on the barrier strip then
will change from low to high. Then the jumper between Pins 13 and 16

COMMUNICATIONS TECHNOLOGY
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on the barrier strip can be replaced with a jumper from Pin 6 to Pin 13.
When a ground is applied to Pin 5 on the barrier strip, the video switch
will remove the ground from Pin 13 on the barrier strip, which allows the

broadband audio module to process baseband audio with the alternate
video. However, the unswitched output from the video switch module is
not a complete ground; it is the collector of Q8, which is connected to
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ground through a 10K ohm resistor. The result of this ‘‘almost ground”’
is that when using the 4.5 MHz audio in the unswitched mode, we lost
the audio until the video switch was switched to the alternate source by
the Spotmatic Jr.

Further testing showed that the broadband audio module would not
switch out of the 4.5 subcarrier mode to handle baseband audio. Con-
versations with S-A revealed that we had an "interim'* model broadband

audio module with Part Number 342690, which would not work in this
configuration. The new model, Part Number 371450, would work as
described in the 6350 instruction manual.

Modifying the video switch/AGC module
In order to use the interim model in this configuration, we would have
to modify the video switch/AGC module. The modification consisted of
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changing the value of resistors R37 and R33 and adding a 4.2 volt zener
diode to the emitter of Q8. R37 and the collector of Q8 was changed from
10K ohms to 3.3K ohms and the 100K ohm resistor R33 on Pin 1 of U1-B
was changed to 270K ohms. The printed circuit board plating between
the emitter of Q8 and C12 was cut to remove the 10 volt source from Q8
and a 4.2 volt zener diode, Part Number 1N4732, was installed between
the emitter of Q8 and the 20 volt source. (see Figures 3 and 4).

COMMUNICATIONS TECHNOLOGY

This modification allowed the output on Pin 6 of the barrier strip to go
close enough to ground to hold the 4.5 MHz audio subcarrier select in
until the Spotmatic Jr. activated the alternate source. This allowed us to
get our ad insertion equipment in operation without undue delays while
new broadband audio modules were obtained from S-A. The modifica-
tion to the video switch/AGC module will not affect the operation in any
of the other configurations. |
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computer-aided radio dispatch

By John Tidyman
President, J.H. Tidyman Associates

At Cox Cable in Cleveland, everything prior
to last spring is considered B.C. or before C-
ARDS (an acronym for the Computer-Aided
Radio Dispatch System created by the Technical
Products Division of CNG Energy Co. and devel-
oped by Systems Data Inc.). Dispatchers and
service techs at Cox shared customer service
problems common to cable systems across the
country. These included a busy radio frequency
that cost technicians and dispatchers valuable
time every day, manual account processing with
substantial paperwork, the lack of timely informa-
tion about a tech’s location and route progress—
and customer satisfaction that was less than
desirable. However, for Cox Cable’s 32 radio-
equipped service trucks serving 52,000 sub-
scribers, these problems began to be solved
following the implementation of C-ARDS.

This technology, already in use by other
utilities, is an on-line, real-time communications
system consisting of three primary components:
dispatch console (with accompanying computer
software), radio base station controller and
vehicle-mounted mobile data terminals (MDTS).
It works with an existing two-way radio dispatch.

Schedule for the day

Each Cox Cable service tech begins the day
by entering acommand into the MDT. Thisinfor-
mation is transmitted over the two-way radio to
a computer, which sends back the tech’s com-
plete schedule for the day on the MDT display.
A service order is selected; progressis commu-
nicated when the tech presses special keys
labeled “‘next,” “arrive’’ and ‘‘complete’’ These
statuses are automatically time-stamped by the
MDT and sent to the dispatcher.

56 AUGUST 1989

When the order is completed, the terminal
prompits for "'fix’’ and “‘solution’’ codes as well
as additional comments; it also validates the
codes. Customer accounts are updated instantly
rather than at the end of the day by a dispatch
clerk entering data collected on paper or re-
ceived over the radio.

En route to a subscriber, the Cox service tech
commands the dispatch system to call ahead
and find out if the sub is home. A recorded
message is played when the sub answers the
phone. Then the computer notifies the tech with
a message on the MDT that the sub is waiting;
the tech proceeds. If no one picks up the phone
or the call is intercepted by an answering
machine, thetech is notified and does not make
a trip.

Other features of C-ARDS include:

1) aservice tech request to the dispatcher toturn
on (or off) an addressable converter.

2) the ability of the tech to make an on-line inquiry
to the billing system for service history on an
account. On the MDT appear dates and re-
sults of service requests for the last three visits
to the sub.

3) access of up-to-the-minute credit history. Field
collectors can request current balances as
well as 30-, 60- and 90-day credit information
thatis instantly available to the MDT from the
billing systems.

When the tech is beyond radio reception, C-
ARDS stores all “‘completion,” ““fix"* and *‘solu-
tion”’ codes. The MDT then automatically sends
the stored data when the next transmission is
acknowledged as the vehicle re-enters recep-
tion range.

System description
C-ARDS components include the dispatch

console, a Digital Equipment Corp. MicroPDP-
11/52 with 4 megabyte (MB) memory, 400 kilo-
byte (kB) mini floppy disk and 30 MB Winchester
hard disk. Operating system software is
MicroRSX. The dispatch terminal is a color CRT:
asecond CRT isused for C-ARDS maintenance
as well as monitoring allincoming and outgoing
messages. A printer is used to generate an audit
trail of events and for management reports.

Dispatch software programs are menu-driven
and allow the dispatcher to communicate with
MDTs for adding, deleting or moving orders and
to monitor the progress of the service fleet. All
programs are written in Fortran (except for the
high-speed interface programs, written in
MACRQ assembler). MDT microprocessor soft-
wareis writtenin MACRO assembler and resides
in erasable-programmable read-only memory,

Whenandif growth demands, up to 75 MDTs
can be operated from the dispatch computer.
Specifically, the MDT is a back-lit LCD-type
screen, measuring 42 by 10% inches; itcan dis-
play 160 characters per page (four lines at 40
characters per line). Its alphanumeric keyboard
has 59 keys (full ASCII) with 11 special function
keys. Capacitiesinclude a DEC 16 bit 11 proces-
sor and memory of 16 kB expandable to 32 kB.
Its control program is 16K EPROM, with transmis-
sion modulation at 1,200 bits per second FSK
(frequency shift key).

The MDT has an internal lithium battery for
backing up the RAM chip. Cable connectors are
nine-pin miniature for radio interface and MS
series twist-lock for power supply from the vehi-
cle battery. Operating voltageis 10to 14.7 VDC
and operating currentis 1.4 amperes when the
back lightis on. Storage temperature ranges are
-40 to 90°C, with operating temperatures at
-20 to 70°C.

COMMUNICATIONS TECHNOLOGY
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ws dispatchers and techs to create an order indepen-

Observation period

In afour-week observation of the pilotinstalla-
tion for Cox Cable in Cleveland, savings mea-
sured in minutes were compiled and analyzed
for service techs, dispatchers, supervisors and
N managers. What follows are some of the findings:

1) Information required to complete a service
call is stored in the MDT and completion infor-
mation entered into the terminals without any
conversation with the dispatcher. Hence, stand-
by time waiting for new orders, additional infor-
mation and job clearance is eliminated. The
actual time that the radio frequency is used is
reduced. Before implementation, the average
time necessary to stand by, receive data and
pass completion information was four minutes
per stop. The average time spent writing cus-
tomer account and completion information was
one minute per stop. After implementation, the
total savings per person per day is expected to
be 60 minutes.

2) The system also eliminates standby time
waiting for dispatcher recognition and comple-
tion of calling ahead to the subscriber. The
phone-ahead feature completes the function in
20 seconds, compared to 100 seconds required
by voice. With an average number of 12 stops
per day, 20 minutes per person per day are
saved.

3) The average standby time for dispatcher
recognition, in order to pass on information or
a message, is 30 seconds and repeated about
six times per day. By using the MDT to send a
message, three minutes in standby time are
saved. The employee need not be inthe vehicle
toreceive the information, so messages are not
missed.

4) There is less travel time and fewer wasted
trips resulting from effective use of the phone-

COMMUNICATIONS TECHNOLOGY

The dispatcher at the Cox Cable office receives the message from the tech and transmits

a new work order.

"Standby time waiting
for new orders,
additional information
and job clearance

is eliminated.”

ahead feature, which notifies the tech when the
subis nothome. In some cases, a sub who was
goingto leave did remain after receiving the call
and hearing the recorded message. During the
pilot study, the sub was not home on the first-
call attempt 21 percent of the time; a conservative
estimate of times that the wasted trip is avoided
is 40 percent.

The average trip lasts 10 minutes. The phone-
ahead feature saved 1.08 trips per day on
average, or 11 minutes per person per day. Due
to more accountability for location and status,
improved scheduling and better workload plan-
ning, an estimated improvement in productivity
per person per day saved an additional five
minutes.

Total service tech savings totalled 97 minutes
per day; for 20 techs, 1,940 minutes per day.

5) Forthe dispatcher, the savings measured
in minutes are more dramatic. With C-ARDS, the
average time necessary to communicate data
for a service call and completion information is
30 seconds. itis done without any voice conver-
sation between dispatcher and tech. For an
average of 240 stops per day, 120 minutes are
saved per day.

6) Useofthe phone-ahead feature meansthe
dispatcher nolonger hasto makethe calls. With
an average number of 240 stops per day, an
additional 240 minutes are saved per day.

7) Because a dispatcher can now send a
message to an MDT whether the tech is in the
vehicle or not, average standby time of 30 sec-
onds is eliminated. With an average of 20 such
messages per day, 10 minutes are saved. Also,
the dispatcher no longer has to update the bill-
ing system with completion information for each
work order. C-ARDS automatically passes
through the billing systeminterface the comple-
tioninformation and accountcommentsreceived
from the field. By eliminating the need for manual
data entry, this saves another 90 minutes per day.

8) Anestimated 10 minutes per day are saved
duetoimproved productivity, a result of reduced
stress and better working atmosphere without
voice traffic. Dispatchers know the location and
status of each service tech. All incoming mes-
sages are printed and therefore unlikely to be
missed.

9) For supervisors, 30 minutes are saved
because accounting and productivity programs
will monitor employee effectiveness and com-
pute commissions. This reducesthetimethe ser-
vice supervisors spend performing these pro-
cedures. Also, the supervisor's MDT shows the
location and status of each employee, allowing
supervisors to perform their job more efficiently.

10) Savingsfor managers are difficulttocom-
pute in minutes. However, with more timely and
accurate reports on employees and division per-
formance, the ability to make informed person-
nel and operations decisions is enhanced.

Higher level of service

This complete mobile digital communications
system has helped Cox Cable of Cleveland pro-
vide a higher level of service to its subscribers,
which can equateto a higher level of subscribert
satisfaction throughout its service territory.
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"WHAT IT MEANS NOW,
YOU WILL LATER.

It means Cumulative Leakage Index. And it means that by July, 1990, CLI
could have a major impact on the operation of your system. But the time to
react is now. And the people to help are at Comm/Scope.

You know you will have the best cable you can get from Comm/Scope. The
entire Comm/Scope line, from QR to PIII, drop cables including CRD and
APD to Optical Reach fiber optic cable, has been designed to give you the con-
fidence you will need. Because we will never allow the integrity of your system
to be compromised with inferior product.

If you have more questions about CLI or our fine cable products, contact your
nearest Comm/Scope representative or call us at 800-982-1708 (800-222-6808
in NC).

Comm/Scope, Inc., PO. Box 1729, Hickory, NC 28602. Phone 800/982-1708
(800/222-6808 in NC). Fax: 704/328-3400. Telex: 802-166.

Comm/Scope, Inc.
| THE Cable in Cable TV.
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The CIE chromaticity diagram

As noted in a previous column (‘CT;"’ May 1989),
noise in an HDTV (high definition TV) system—
and probably IDTV (improved definition TV}
also—will be defined by measurements related
to the noise that appears to the human observer
from the display. Measurement techniques, also
based on human observers’ perception, will be
used for determination of HDTV/IDTV color pre-
sentation capabilities. Such analyses are par-
ticularly important because, since most of the
HDTV and IDTV transmission schemes do not
suffer from the limitations of NTSC color trans-
mission, they produce colors that are often re-

ferred to as “richer, truer”’ etc.

Light, including the spectrum that is visible,
can be treated quite reasonably and thoroughly
by the physical laws of electromagnetic radiation.
But add the concept of color and confusion
enters the picture. This is because the human
has entered the loop. If color perception is
thought of in an information theory context, the
disturbing element becomes apparent. The
transmitter is the source of light, with possibly
some frequencies more dominant than others,
the transmission channel is usually air only
(although obviously other factors can disturb the

channel; ie., glass) and the receiver is the human
being. And that is the problem. The receiver—
the final transducer—does not obey any neat set
of concise mathematical laws of physics that we
presently know. Therefore, the main source of
data about color vision is largely empirical. Multi-
tudinous test data is the foundation for visual
colorimetry.

It is at this point that the CIE chromaticity
diagram enters the picture as an international
Standard for colorimetry specified by the 'Com-
mission Intemationale de I'Eclairage’’ (CIE). This
diagram, properly used, is an indispensible tool

.0 x 1 2

Figure 1: CIE chromaticity diagram
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in the field of colorimetry. This article outlines its
history, its derivation and its applications.
This is the first of four parts.

By Lawrence W. Lockwood
Principal ScientistVideo Technologies, Contel Corp.
East Coast Correspondent

Whatisthe CIE chromaticity diagram and how
canit be used? These questions and others will
be examined.

It has long been known that any perceivable
color requires three independent variables to
define it: hue, saturation and brightness. Hue is
the frequency and conversely the wavelength of
the electromagnetic energy of the light. Satura-
tion isthe amount or lack of white light mixed with
the hue—the more white light, the less saturated.
An example: A vivid, royal scarletand afaint pink
might be of the same hue, the difference being
that the scarlet had no white light mixed with the
hue and the pink contained a large proportion

of white light mixed with the hue. Finally, the
brightness of the light is required to completely
define the color.

The CIE chromaticity diagram (Figure 1)
presents a color as specified by hue and satura-
tion and, properly used, is a valuable tool since
it provides quantitative capabilities in colorimetry.

Physical nature of color

The physical nature of color phenomena is
conveniently introduced by a description of the
spectrum of colors formed by the dispersion of
abeam of light. When a beam of whitelight (e.g.,
sunlight) is passed through a prism (Figure 2),
the beam is separated into a spectrum accord-
ing to the wavelengths of the radiation. The
dispersion of the light results from the fact that
light of short wavelength travels slower in glass
than does light of longer wavelength.

Inspection of the spectrum reveals that waves
of different wavelength display different hues. In

Figure 2: spectrum formed
through refracting prism

by passage of white light

Spectrum
Figure 3: Relationship of color sensation, wavelength
and frequency
Frequency—H; x 10
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3 &
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Flgure 4: Formation of monochromatic light by the passage
of a portion of spectrum through a slit
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order of decreasing wavelength, the hues are
red, orange, yellow, green, blue and violet. Ifthe
light source is anincandescent solid, the colors
in the spectrum appearto blend one into the next
in continuous fashion. If the light source is an ex-
cited gas or vapor, the spectrum is a dis-
continuous assemblage of colored lines or
bands. The limits of the visible spectrum are com-
monly taken as 380 to 780 nm (1 nm = 10-7
cm). The range of practical interest is from 400
to 700 nm. Figure 3 shows the relationship be-
tween color, frequency and wavelength of the
spectrum.

If a narrow portion of the spectrum is passed
through a slit (Figure 4), light of one hue may be
separated from the others. Light so obtained is
known as *‘monochromatic light.” It might be ex-
pected that the sensation associated with a given
spectral hue could be excited only by mono-
chromatic lightso derived from a spectrum. But
such isfar from the case. The sensation of mono-
chromatic orange, for example, can be caused
by viewing acombination of monochromatic red
and monochromatic yellow.

The technique of securing monochromatic
light from a spectrum provides sources of color
that can be combined in various intensities.
When monochromatic lights are so combined,
itis found that a great variety of other colors can
be formed. One group of such mixture colors
comprises the so-called "'desaturated colors,”
thatis, colors having a dominant hue mixed with

“white light. There are also mixtures that appear

to take on simultaneously two hues such as bluish
red, greenish yellow and greenish blue.

Thus far we have been considering colored
lights of the monochromatic type only, obtained
by blocking off all but part of a spectrum. It
is equally feasible to use sources that radiate an
extended distribution of energy with a prominent
peak of energy inthe visible region. As might be
expected, such a source displays a hue that
Closely approximates the monochromatic hue
corresponding to the peak of the spectral
distribution curve (Figure 5). Examples of such
sources are a white lightfitted with a colored glass
or colored gelatine filter and phosphors excited
by electrons. These extended sources are
evidently more easily set up and manipulated
than are monochromatic sources. Monochro-

matic sources are of interest, in fact, only because
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they provide light whose properties are easily
defined and calibrated. Once the calibration is
performed, extended sources producing the
same sensation may usually be substituted for
the monochromatic sources.

The trichromatic nature of vision

Early in the study of light it became clear that
any given color can be matched very closely by
acombination of three primary colors. Tomatch
the widest possible range of colors, the primary
colors should be chosen in widely separated
regions of the spectrum (i.e., those at the two
ends of the spectrum—red and blue—and that
atthe center—green) and they should be highly
saturated, i.e., having little or no admixture of
white light.

To match colors with primary colors, it is
necessary to provide ameans of varying the ap-
parent brightness of each primary color in-
dependently andto combine thethree colors so
that they cover the same area. Then, by adjusting
the relative brightness of the three primaries, it
is possible to match a very wide range of hues
with any degree of saturation. By adjusting the
absolute level of brightness of the primaries,
keeping their proportion unchanged, itis possi-
ble to match not only the hue and saturation of
a given color but also its absolute brightness.

Thefact that three primary colors suitably com-
bined can match virtually any color is rather dif-
ficult to explain on physiological grounds. Con-
sider two monochromatic sources, a red of fre-
quency 4.6 x 1014 Hz (wavelength, 650 nm)and
ayellow of frequency 5.2 x 1014 Hz (wavelength,

580 nm). Onthe assumption that the eye reacts
in some manner to the frequency of visible radia-
tion, it might be expected either that both colors
would be seen or that the response should bear
some relationship to the sum or difference of the
two frequencies. But the fact is that neither col-
or is seen as such. Instead, an orange hue ap-
pears. If the red and yellow have equal intensities,
the orange corresponds to a wavelength of about
600 nmor afrequency of 5.0 x 1014Hz. Thefre-
quency associated with the mixture color,
orange, has no observable relationship to the two
frequencies of the red and yellow stimulithat ex-
cite the sensation. Moreover, as the intensity of
the red is varied relative to that of the yellow, the
mixture color ranges over the whole range of
hues from red to yellow and the equivalent fre-
quency of the mixture color changes correspon-
dingly, while the frequencies of the sources re-
main fixed. Evidently, then, the eye is not a
frequency-sensitive device.

As of the present, the physical nature of the
seat of the color perception properties of the eye
is unknown. It is commonly supposed that the
retina contains three color receptors associated
with each foveal cone in the retina. Each type
of receptor responds over the full range of visi-
ble wavelengths but has a peak of response in
a particular region of the spectrum; that is, there
are red-sensitive, green-sensitive and blue-
sensitive receptors, each of which passes nerve
impuises to the optic nerve. When a mono-
chromatic source is viewed, it excites the three
types of receptors in proportion to their sensitivity
to the particular wavelength present. The resul-

Figure 5: Extended
distribution curve of a
color source and
equivalent monochromatic
source
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tant nerve impulses are a combination of three
typesthat induce the sensation corresponding
to the monochromatic stimulus. |f two mono-
chromatic stimuli are presented in different
regions of the spectrum, they may excite aniden-
tical combination of nerve impulses and thus
create the same sensation. The fact that sub-
stantially all monochromatic sensations may be
matched by three primary colorsis evidence that
atleast three types of receptors, having overlap-
ping spectral responses, are present.

The physiological mechanism by which the
eye perceives color is of little practical impor-
tance, sincethe properties of color vision can be

WE PROMISE TO TELL THE
TRUTH, THE WHOLE TRUTH AND

NOTHIN’ BUT THE TRUTH.

A panel of cable industry leaders and other distinguished guests will team up with
Dr. Charles Nesson, Harvard Law School professor and PBS television personality, for a
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to be in Columbus September 20-22 for ‘A Challenging Picture’’ /t could change the way you think.
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Figure 6: Additive mixture of primary colors
used in color TV receivers

Additive

filters

expressed simply in an empirical way. The em-
pirical approach leadsto a coherent expression
of color values, embodied in the chromaticity
diagram, which expresses color-matching prob-
lems on a numerical basis.

Additive and subtractive color matching

The color combinations referred to previously
may be formed in two different ways: the additive
and the subtractive method. In the additive
method, the primary colors exist as separate en-
tities, produced by sources (spectral slits, filters,
etc.) located side by side. The colored lights from
the three sources fall on the same surface (Figure
6). It is not essential that the colored lights fafl
on the surface continuously. If they illuminate the
surface in rapid sequence, persistence of vision
produces the appearance of simultaneous illumi-
nation by all the sources, and the color sensa-
tion is the same as if the sources were active
continuously.

All color TV systems use this additive princi-
ple of combining colors. In the simultaneous
color TV receiver, for example, the three primary-
color images exist side by side and are either
projected one over another on a viewing screen
or are combined in atricolor screen so thatthey

fall, one superimposed on another, in the retina
of the eye. In the sequential color systems, only
one primary color is present at any instant of time,
but the three primary colors are presented in
such rapid sequence that the effect is the same
as that of continuous illumination by all colors.
The primary colors used in the additive system
of color reproduction are red, green and blue.
These are the hues previously identified as being
located at the two ends and at the center of the
spectrum. Let us consider first combinations of
two primaries. When combined in the additive
manner, red and green produce the intermedi-
ate hues of orange and yellow. Green and blue
so combined produce the green-blue hues. Red
and blue so combined produce the purples.
Whenthe three primaries are combined addi-
tively in appropriate amounts, white light is pro-
duced. This whitelight, if its intensity is less than
that of the other light present, appears gray, and
the gray so produced may have any intensity
from black to white. If the three primariesarecom-
bined in unequal proportions, the white light is
tinged by the hue of the predominant primary
or primaries. In this manner, a particular primary
hue may become "desaturated’’ (diluted with
white light) by adding appropriate amounts of

Figure 7: subtractive mixture of primary colors
used in color photography and printing
Subtractive
fiters
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the other two primaries. Finally, a hue inter-
mediate to two primaries may be desaturated by
adding an appropriate amount of the third
primary.

Those unfamiliar with additive color matching
will object that the additive primaries—red, green
and blue—are not the primary colors with which
they are familiar. The primary colors used in paint-
ing, color printing and photography are the sub-
tractive primaries. As named in common usage,
they are red, blue and yellow. Actually the sub-
tractive primary colors are a bluish red (magen-
ta), a bluish green (cyan) and a greenish yellow
(lemon yellow).

These designations, as well asthe appearance
of the subtractive primaries, indicate that each
isamixture. The mixture is produced by the pro-
cess of subtracting a particular hue from white
light, leaving the remaining hues of the spectrum,
which in combination produce the sensation of
a complex mixture color (Figure 7). Thus the
magenta subtractive primary is formed by re-
moving green light from white light. A magenta
pigmentor dyeis, infact, onethat absorbs green
light strongly so that white light passing through
it takes on a bluish red appearance. Similarly,
cyan is produced by removing red light from
white light and lemon yellow by removing blue
light from white light.

Subtractive primaries are combined by
placing the pigments, dyes or filters one on top
of the other and passing white light through them
in succession. A typical example is the Koda-
chrome photographic transparency.

By so combining the subtractive primaries, it
is possible to subtract from white light any por-
tion of the visible spectrum and leave the
equivalent of a spectral hue. By thus manipu-
lating the absorption of hues from white light, the
resultant may be made equivalent to any com-
bination of spectral hues, and the whole range
of hues and saturations may be matched, sub-
stantially asif additive primaries had been used.

What, then, is the relative advantage of the
additive vs. the subtractive process of color
reproduction? The choice depends onthe man-
ner in which the primary colors are produced.
If the three primary color sources are self-
luminous, exist as separate entities and hence
can becombined only by adding oneto another,
the additive system must be used to match the
full gamut of colors. But if the three primaries are
formed by passing white light in succession
through three layers of colored material—one on
top of the other—with the materials absorbing
part of the spectrum as the light passes through
them, then the subtractive primaries must be
used to match the full gamut of colors.

The outstanding example of the additive type
of color reproduction is that performed in color
TV receivers in which the primaries are self-
luminous and separate. Examples of the subtrac-
tivemethod are painting, color printing and color
photography, in which superimposed layers of
dye or pigment are traversed in succession by
white light and in which the unabsorbed portion
of the white light affects the retina of the eye.

(Continued on page 146)
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reasons Power
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TECH TIPS AT

In conjunction with his column “‘Biro Co-Channel
Locator Maps,” the author is providing a two-part
series designed to show applications of the
locator maps. This is the second installment; Part
| discussed use of filters, traps and antennas.

By Steven I. Biro
President, Biro Engineering

A computerized TV reception study (Figure 1)
is a prerequisite for any phased array design.
Only a computer run can provide the exact
azimuth angles of the desired and undesired
stations, as well as to obtain precise horizontal
stacking dimensions. Follow the efficient applica-
tion of the phased array concept in Neptune,
N.J., protecting the reception of distant Ch. 61
(Wilmington, Del.) against a co-channel offender,
as well asCh. 57 (Philadelphia) against a strong

adjacent channel video carrier.

Undesired Ch. 61 (Hartford, Conn.)islessthan
121 miles from Neptune—a distance only 159
times greater than the 75.72 miles of the desired
station. The 5,000 kW effective radiated power
of Hartford represents a 1.67:1 advantage over
Wilmington's output. Hartford's 1,691-foot anten-
natower is 77 percent higher than the Wilmington
radiator.

Allthings considered, the computer predicted
anundesired Hartford signal to be 35 dB weaker
than the desired. This was in sharp contrast to
the findings of the on-site tests and measure-
ments. A signal survey confirmedthatin the early
morning and late evening hours the difference
was as little as 5 dB. The map of Figure 2 pro-
vides the explanation. The path from Farming-
dale, N.J., to Hartford includes two over-water

segments, of which the first one is a significant
23-milestretch. Early morning and late evening
temperature inversions over water usually result
in irregular wave propagation conditions.

Ch. 61 phased array calculations: relative
angle between the desired and undesired:O
= 1488 Ch. 61 video carrier frequency: f =
75325 MHz. H, the required horizontal spacing
(ininches) aiso can be calculated with the follow-
ing equation:

5900
f x sinf

H = = 1512 inches

Should the 15.12-inch horizontal spacing prove
impractical, the-reflector screens of the zigzag
antennas touch each other, tower leg obstruction
or other matters, the spacing should beincreased

CHANNEL  CALL LOCATION

PREFERRED STATION
57 WGBS PHILADELPHIA
CO-CHANNEL CALCULATION
57 WGBY SPRINGFIELD
57 HCVH RICHHOND
57 WCFE PLATTSBURGH
57 CITY TORONTO

PREFERRED STATION

56 WNIB NEW BRUNSWICK
CO-CHANNEL CALCULATION

S8 WCVX VINEYARD HAVEN

PREFERRED STATION
60 WGOT HERRIHACK

PREFERRED STATION

6l WTGI WILHINGTON
CO-CHANNEL CALCULATION

6l WTIC HARTFORD

Figure 1: computer-aided TV reception study

SITE :  NEPTUNE, N.J.

COORDINATES :  40/12/0 74/ 2/ 17

STATE  NTWK  POMER OFST HAAT  DISTAMCE
PA. IND 5000. 0 1160. 4.4 HI
HA.  ED 1200. + 1000. 157.42 HI
VA. ED 1020. 650, 267.24 MI
N.Y. ED 762. 2427, 303.22 M1
ONT  IND 260. 1650.  362.37 HI
N.J. ED 1320. 72.  37.31 HI
HA.  IND 11%0. 435. 2772 Ml
H.H.  IND 1403. 1011, 229.20 HI
DE. 5P 3000. 9%56.  IS.72 HI
CT.  FOX 5000. 1691, 120.54 HI

AZIMUTH
28%.6
REL. ANGLE CC SPACING
6.8 127.2 M 305
226.9 2.7 K 15.0
1.4 1018 - 2.8
312.5 N9 M= 0.5
319.1
REL. ANGLE CC SPACING
€0.9 101.8 H= 2.6
3.7
242.2
REL. ANGLE CC SPACING
SO 1489 K= 152
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designer the power to calculate design right
on the map. Simply specify the area and Lynx
CADD automatically calculates the optimum
design for you. Or, explore alternate design
possibilities simply and quickly for any type
of what-if situation.

- SR ‘ Detailed Bill of Materials are produced
: | | automatically.
S - R RS | = With Lynx CADD, up to
. \ . [ | i 8 user-specified frequencies are tracked
% simultaneously. And it is possible to monitor
| Leprx cADD \ signal from a subscriber’s house back to
/ e » = \ the headend.
R aE T Al DRAFTING. ..
e Ll Lynx CADD has taken the basic functions
L e B K ) Jok ok et » of broadband drafting and created features
/ = o late o ale e e = ' thatdramatically increase the number of miles
i PRSI 5% — .o \,  that can be mapped in a day.
31313 T e For base mapping, Lynx CADD has a

. road command with easy intersection cleaning
\, and a MAP/CUT command which will auto-
“matically divide a topo, utility or tax map
\ into the individually desired maps.
e o ==/ Forpostingstrand,commandsare
SRR ayailable for automatic placement of text
for footages, house counts, addresses and
pole numbers.
If design is posted manually, the SCTE
standard symbols are included for your use.

Featuring the NEC PowerMate 386.

Call (404)448-0977 or (800)333-LCAD today
,p 5 See us at the Eastern Show, Booth 513. for more information on this powe rful PC-based
o I 4 system for broadband design and drafting.
Automated Prawing Systems, Inc. Z 3150 Gateway Drive, Suite 700
Norcross, GA 30071
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to 3H. The deep radiation pattern null will still fafl
Figure 2: wave propagation conditions on Atlantic Coast intothe proper (148.8°) relative angle, butalittie
reduction in antenna gain, as well as some in-
crease in side lobe levels must be taken into

account.
L ( Analyzing Ch. 57 (Philadelphia) reception con-
ditions, the computer runtells us that the strong
adjacent Ch. 58 (New Brunswick, N.J.) is 72.7
percent closer than the desired station. The in-
Hartford, Conn. stallation of a two-bay, horizontally stacked
120 mil phased array provided the necessary protection
31° against the strong Ch. 58 video carrier, without
® affecting the frequency response of Ch. 57.

Ch. 57 phased array calculations: relative
. -"ﬁ angle between the desired and undesired:
Z. 0 = 59.5° Ch. 58 video carrier frequency: f =
. 735.25 MHz; required horizontal spacing: H =
9313inches. A more practical 3H = 2794-inch
horizontal spacing was successfully applied in
protecting the Ch. 57 (Philadelphia) reception
against the strong adjacent channel video carrier.
Even computer-designed phased arrays can-
Wilmington, Del. not deliver the expected UHF interference pro-
75 miles ® / Neptune, N.J. tection if unmatched antennas or low quality
242° passive componentsare used, if the array is not
adequately tested on the ground or the tower-
mounted array is incorrectly oriented. Tower
g crews may very well be qualified to erect a tower,
lift the gates and attach the antenna arrays. How-
ever, efficient co-channel and adjacent channel
protection on UHF requires more than good
P equipment and a hard working tower crew. The
fullattention and close supervision of an experi-

enced engineering team is mandatory.

et SRl TR
PROGRAMMING SERVICES Jerrold & Zenith
Converters

WE HAVE SOMETHING FOR LITERALLY DRX < DRZ < SRCI
EVERYONE! SI\(C II1 ¢ Z-TAC

MIND EXTENSION™ UNIVERSITY!

A FREE basic cable programming service allowing subscribers to earn
college credits from major universities through quality telecourses.

GALACTIC RADIO!
Enhance your basic cable with our FM stereo service including six
stereo music formats, three sports/news/talk superstations, plus In-
Touch, a reading service for the visually impaired. ade R .
: epairable

JONES BUSINESS LEARNING GROUPI [ | i
Interactive video and video tape training products for CSR’s/Techs and free samp Ies © \UsA Parts Available

in-house personnel.
THE JONES DICTIONARY! PI Converter Parts Inc.
The resource of cable terminology. Esperance, NY 12066
FOR MORE INFORMATION, CALL TOLL-FREE (518) 875-6444 <> 875-6101 <> 875-6102 5
1-800-525-7002
Reader Service Number 48.
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From Headend to Drop

NCTI installer and
Instalier Technician

Courses ?
v Set-wop =
Oy & 1
Set-top CATV
TV converter TVRO satellite
= — Tomis NCT! Service e
Dﬁ — Technician NCT! System NCT! Advanced
Course Technician Course Technician Course

NCTIl is the industry's technical training source

Where is your technical training need?
At the installer level? Continuing education for your Chief Tech?
Technical insight for your Customer Service Reps? No matter
what level of technical training your operation needs, NCTI has
courses to offer.

For more than 21 years NCTI has been providing the technical
training cable industry professionals need to ensure engineering
excellence. Why has NCTI become the industry's technical
training source?
Technical Excellence

NCTI lessons are authored by experts and reviewed by a Board
of Technical Advisors which includes some of the industry's most
experienced engineers and technicians.

Up To Date
NCTI lessons have been undergoing an intensive updating
process. Material is carefully screened and changed to reflect the
rapid advancement in technology and techniques.
Comprehensive
From F-connectors to satellite receivers, from modulators to set-
top converters, NCTI covers the full range of cable industry

technical issues.
Self Paced
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comfortable. As a result, NCTI students complete a far greater
proportion of courses than most like training programs.

Easy To Administer
NCTI takes the pain out of your technical training. We make it
simple to enroll students and monitor their progress. Each time
a student submits an exam, a grade report is promptly returned.
And, each quarter management receives a Progress Report
showing the status of each student in their system.

tate Zip

e Q
<
w

hone

Mail this form to:

Our goal is to provide the industry's best training materials and
NATIONAL CABLE TELEVISION INSTITUTE to produce qualified technicians and engineers equipped to

P.O. Box 27277, Denver, CO 80227 construct and operate first class cable television systems.
(303) 761-8554 | To learn how you can put NCTI training to work in your system,

cres9 | or how to enroll, call us at (303) 761-8554, or return the coupon.
R ————— . ) T 1R 7Y PR

F————-
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system

Charles Machine Works introduced the True
Trac extended-range guided boring system. The
system is designed for trenchless installation of
utility lines in a wide variety of soil conditions in-
cluding solid rock. Itis said to be ideal for boring
work in highly congested or landscaped areas
where conventional excavation methods are not
feasible or desirable. According to the company,
the True Trac can be used toinstall new or replace
existing lines with minimal soil disturbance.

For further details, contact Charles Machine
Works Inc., PO. Box 66, Perry, Okla. 73077-0066,
(405) 336-4402; or circle #111 on the reader
service card.

Mounting post

Champion Metal Products universal mounting
postis designed fortheinstallation of protectors,
subscriber interfaces and various other mount-
ings at trailers, manufactured homes, metal
buildings and other structures without contin-
uous foundations. The unit consists of a heavy
gauge (.068) stake and a fence plate and can
be adjusted to heights of 3, 32 and 4 feet.

To receive more information, contact Cham-
pion Metal Products, Route 1, PO. Box 422, Straf-
ford, Mo. 65757, (417) 736-2135; or circle #138
on the reader service card.

Drop connectors

Cable Connector Corp. introduced its XLF
Series of drop cable connectors designedto help
CATV systems meet the CLI requirements of July
1990. According to the company, the connec-
tors grip as strongly as the tensile strength of the
cable itself using standard cable preparation
techniques; installation can be accomplished
withoutthe use of a crimping tool. Solid nut con-
struction, metal-to-metal contacts and uninter-
rupted dielectric and center conductor feed-
through features are designed to minimize signal
radiation and reflection.

For further information, contact Cable Connec-
tor Corp. of America, PO. Box 87, Atkinson, N.H.
03855, (800) 343-8234; or circle #139 on the
reader service card.
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CGraphics receiver

Wegener Communicationsis introducing the
Series 1800, an asynchronous addressable data
receiver that allows display and processing of
high-resolution graphics and sound. The color
graphics can be overlaid onto NTSC video with
thecombined output providedto bothan NTSC
monitor and an analog RGB monitor. Computer-
generated sound can be combined with an ex-
ternal audio source.

For moreinformation, contact Wegener Com-
munications, Technology Park/Johns Creek,
11350 Technology Circle, Duluth, Ga. 30136,
(404) 623-0096; or circle #132 on the reader
service card.

Design software

ADS Inc. announced its Lynx CADD software,
an integrated design and drafting package for
broadband. This PC-based system allows the
user to design directly on the map. According
to the company, the product automatically cal-
culates the optimum design for any specified
area. It produces a detailed bill of materials, and
up to eight user-specified frequencies are
tracked simultaneously. For base mapping, the
software has a road command with intersection
cleaning with a "map/cut” command that will
divide a topo, utility or tax map into individuals
maps.

For additional details, contact Automated
Drawing Systems Inc., 3150 Gateway Dr., Suite
700, Norcross, Ga. 30071, (404) 448-0977; or
circle #141 on the reader service card.

LAN system

Zenith announced the FiberStar system as an
addition to its Z-LAN product line. The system
utilizesfiber-optic Ethernettechnology and is said
to provide the ability to span 4 km on a single
network without magnetic or radio interference
from outside electrical sources. The system pro-
vides full 10 megabit per second Ethernet
services with 100 percent collision detection.
Becausethefiber-optic transceiver is built directly
onthe adaptor card, implementation of external
transceivers and interfaces is not required.

For more details, contact Zenith Communica-
tions Products, 1000 Milwaukee Ave., Glenview,
lll. 60025, (312) 391-8181; or circle #106 on the
reader service card.

Video printer

Eastman Kodak introduced a second genera-
tion color video printer, the Model SV6510. Com-
bining continuous tone thermal print technology
with other featuresincluding awired remote con-
nector, a capability for printing multiple copies
of individual images, switchable full-color/black-
and-white printing and a singleimage/quad im-
age selector switch, the product accepts both
standard NTSC and RGB videosignalsand pro-
vides users with a hard copy of video or digitai
images.

For moreinformation, contact Eastman Kodak
Co., 343 State St., Rochester, N.Y. 14650, (716)
724-48186; or circle #109 on the reader service
card.

Signal generators

Sadelco introduced two reference signal
generators, the Models SC-900 and SC-600.
Designed asa source of reference signals used
for SLM calibration and sweeping cable systems,
the units both feature a flat white noise generator
coupled to a patented crystal-controlled CW
generator. The Model SC-900 covers the fre-
quency range from 4.5 to 900 MHz while the
SC-600 has afrequency range of 4.5to 600 MHz,
both exhibiting a + % dB accuracy.

For additional information, contact Sadelco
Inc., 75 W. Forest Ave., Englewood, N.J. 07631,
(201) 569-3323; or circle #110 on the reader
service card.

FO hardware

Anixter Cable TV's Rotary Splice is said to ex-
hibit reflection perfomance comparable to that
of fusion splices. The ARS features a polishing
tool thatintroduces a 10 degree angle tothe ends
of the fiber-optic cable being spliced. According
to Anixter, these angles practically eliminate any

COMMUNICATIONS TECHNOLOGY



splice reflections (previously only achieved
through fusion splicing) white maintaining splice
losses as low asthose for the AT&T Rotary Mech-
anical Splice. Performance characteristics are
permanently stable over awide range of ambient
temperatures and humidity ranges, and reflec-
tion levels are at —58 dB and below. (For more
information on the ARS, circle #129 on the reader
service card.)

The Sync Link FM Fiber-Optic System manu-
facturedfor Anixter by Synchronous Communi-
cations carries scrambled channels over FM
fiber with a signal-to-noise ratio of better than 60
dB. This system uses one encoder per scram-
bled channel and works equally well with base-
band or sync suppression scrambling schemes.
The encoded signals are converted to TV |F for-
mat for distribution atthe hub site. (For more in-
formation on the Sync Link, circle #128 on the
reader service card.)

For more details, contact Anixter Cable TV,
4711 Golf Rd., 1 Concourse Plaza, Skokie, Ili.
60076, (312) 677-2600.

Oscilloscope

Now available from B&K-Precision isthe Model
1422 portable dual-trace oscilloscope. The AC,
DC or battery powered scope offers 20 MHz
response, 10 mV/division vertical sensitivity, a
high-brightness rectangular CRT and front panel
XY operation. Eighteen sweep ranges span from
1 uV/division to 0.5 seconds/division in a 1/2/5
sequence, variable between ranges. Sweep
magnification is 10 times, extending the max-
imum sweep rate to 100 ns/division.

Forfurther information, contact B&K-Precision,
Maxtec International Corp., 6470 W, Cortland St.,
Chicago, Ill. 60635, (312) 889-9087; or circle #107
on the reader service card.

Ad insertion

Channelmatic released a new Adcart system
componentinitsline of ad insertion equipment.
Designed for the random pod sequential user,
the CCU-202A can control one or two VCRs on
one channel or one VCR on each of two chan-
nels simultaneousiy. The unit can also perform
full random access on one channel using two
VCRs to fill a one-minute avail length network.

For additional information, contact Channel-
matic Inc., 821 Tavern Rd., Alpine, Calif. 92001,
(619) 455-2691; or circle #123 on the reader
service card.

A/V modulator

Now availablefrom R.L. Drake Co., the Model
VM2310is a frequency agile, medium-powered
audio/video modulator designed for use in small-
to medium-sized CATV and SMATV systems. It
is a vestigial sideband unit with an output level
of +45dBmV and accessto 23 channels (12 VHF
and 11 cable) from 54 to 216 MHz. The unit has
alow noise floor for multiple modulator installa-
tions and IF loop-throughs that permit operation
with various types of scrambling encoders and
IF stereo processors.

For additional details, contact R.L. Drake Co,,
PO. Box 112, Miamisburg, Ohio 45342, (513)
866-2421; or circle #125 on the reader service
card.

Insulating sleeves

Insulation Systems Inc. introduced its line of
air shrinkable insulating sieeves. These are pre-
expanded and sealed in a foil package. Once
opened and installed on a cable shrinking oc-
curs automatically that, according to the com-
pany, produces a 100 percent uniform covering
and environmental seal. The coverings can
withstand heat ranges of —35to 105°C and pro-
vide protection against abrasion as well as
chemical corrosion.

For more details, contact Insulation Systems
Inc., 461 Nelo St., Santa Clara, Calif. 95054, (408)
986-8444; or circle #124 on the reader service
card.

Headend cable

Times Fiber announced the development of
its Ml 2240V quad headend cable. The 59-type
cable has a foam dielectric that surrounds a
silver-plated, copper-clad steel 40 percent con-
ductivity center conductor. Outer conductors,
the Quadshield, consist of bonded laminated
APA tape, aluminum braid 95 percent coverage,
laminated APA tape and other aluminum braid
95 percent coverage. The cableis housedinan
NEC- and UL-listed CATV PVC jacket.

For more information, contact Times Fiber,
358 Hall Ave., PO. Box 384, Wallingford, Conn.
06492-0384, (203) 265-8500; or circle #126 on
the reader service card.

1 GHz amplifiers

C-COR Electronics announced its new Ex-
tended Bandwidth 1 GHz amplifier product line.
The products are designed as an interface bet-
ween fiber backbone systems and CATV cable
distribution systems. They allow expansion of
channel capacity as well as the addition of high
definition TV, data and video services and other
standard TV channels. The products are of
modular design, capable of two-way operation
and take full advantage of current extended
bandwidth hybrid technology.

The first phase of the product line includes
trunk and line extender housings that operate

up to 1 GHz and are fully compatible with the
company's present distribution equipment. C-
CORisinthe process of developing 1 GHz ampii-
fiers as well as main line passives.

For more information, contact C-COR Elec-
tronics, 60 Decibel Rd., State College, Pa. 16801,
(814) 238-2461; or circle #115 on the reader
service card.

Pre-wire boxes

Moore Diversified Products introduced a new
line of pre-wire security boxes designed to ad-
dress the needs of the CATV industry. Sized to
provide an attractive flush finish and maximize
the use of wall space, the depth and width are
fixed by the standard wall dimensions while the
box height can be altered to meet specific
requirements.

Boxes are manufactured from heavy gauge
aluminized steel and finished in a tough powder
applied polyester coating. Thelid isflanged and
supported by a sturdy continuous hinge. Both
the lid and body are fully welded. The pre-wire
box can be outfitted with a variety of racks and
locks, with the size, location and number of
knockouts user-specified.

For further information, contact Moore Diver-
sified Products, 1441 Sunshine Lane, Lexington,
Ky. 40505, (606) 299-6288; or circle #114 onthe
reader service card.

Wide Band
Sweep Generator
and Comparator

Features

o effective instrument at affordable cost
e frequency span of 600 MHz

® accurate 4 digit display of variable
marker frequency to + 100 KHz
intensified spot marker

superior flatness and low spurious
response

*

A

Kalun Communications Inc.
30 Todd Road, Scarborough, Ontario, M1S 2J9
Telephone: (416) 293-1346
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converter

Philips ECG introduced the Model TV-1100to
its line of cable converters. The unit upgrades
any standard TV set to cable-ready status and
provides infrared remote control capability as
well. The product converts VHF Chs. 2-13 and
cable Chs. 14-76 to a switch selectable output
Ch. 2 or 3. Other features include scan up/down
or direct channel access, a sleep timer remote
control option, favorite 10 channels memory and
last channel recall.

For additional details, contact Philips ECG Inc.,
1000 First Ave., Waltham, Mass. 02254, (617)
890-6107, or circle #108 on the reader service
card.

Step attenuator

Viewsonics is offering its Model VSSA-42
pocket-sized step attenuator, with dimensions of
4% x 1% x 134 inches and a weight of 8
ounces. The RF sealed die cast zinc housing with
gold irridite is said to be corrosion free and in-
gress/egress resistant. The product has an at-
tenuation of 0 to 42 dB in 1 dB steps. It has a
75 ohm impedance; frequency range from
DC-1,000 MHz; accuracy per pad of +0.3 dB;
insertion loss of 0.5 dB maximum (DC- 600 MHz),
1.5 dB maximum 600-1,000 MHz; return loss of
19 dB minimum (DC-600 MHz), 15 dB minimum
600-1,000 MHz; maximum input power of 0.5
waltts; and an RFI of 100 dB.

For more details, contact Viewsonics, 170
Eileen Way, Syosset, N Y. 11791, (516) 921-7080;
or circle #121 on the reader service number.

Leakage software

ComSonics is offering its Sniffware software
designed to support CLI (cumulative leakage
index) requirements of July 1, 1990. It allows for
logging of leakage locations and strength of leaks
in decibel-millivolts or microvolts per meter. In
addition, it performs all calculations needed to
obtain a CLI figure of merit. Alsoincluded inthe
software is a leakage report form with location
of leak, date, grid location, suspected cause,
action taken and other pertinent data.

For further details, contact ComSonics, PO.
Box 1106, Harrisonburg, Va. 22801, (703)
434-5965; or circle #116 on the reader service
card.

Agile modulator

Now available from Finline Technologies, the
Model SM-550 frequency agile modulator
features full tuning range of 50 to 550 MHz with
standard and HRC operation. The unit incor-
porates dual IF loops with access to both visual
and aural carriers. The SM-550 offers full com-
patibility with the BTSC format with both com-
posite audio and direct 4.5 MHz input.

For further information, contact Finline Tech-
nologies Ltd., 440 Phillip St., Waterloo, Ontario,
Canada N2L 5R8, (519) 746-1023; or circle #112
on the reader service card.

Lab standards kit

Gilbert Engineering introduced a 75 ohm
laboratory standards kit. It includes a 75 ohm
(30 cm) reference airline with G-874 locking
collar interface; this airline may be used as an
impedance standard, spacing stub or other ele-
ment of a coaxial system. The kit also contains
a75 ohm precision fixed termination with G-874
interface for use as a reference termination to
establish conditions in a coax system; a G-874
open circuit and a short circuit to establish 100
percent reflection standards for test equipment
calibration; two precision 75 ohm fixed attenu-

ators (6 and 10 dB) with G-874 interface for at-
tenuation, isolation, insertion loss measurement
or matching in 75 ohm coax system; and three
precision between-series adaptors (G-874 to
type N, G-874 to BNC and G-874 to type F) for
connection to test equipment utilizing these
types of interfaces.

For more information, contact Gilbert Engi-
neering Co. Inc., PO. Box 23189, Phoenix, Ariz.
85063-3189, (602) 245-1050; or circle #140 on
the reader service card.

Laser sources

Fotec introduced four fiber-optic laser sources
for use in testing single-mode fiber cables used
in CATV installations. These sources are available
in two models, with either dual outputs (1,300
and 1,550 nm) or on a single output with wave-
length division multiplexing. In addition, they are
available in either standard portable cases or
a weathersealed case for outside plant
applications.

With optical outputs of —10 dBm and stability
of better than 0.1 dB per day, all units meet Bell-
core requirements for stabilized optical sources
presented in technical advisory TATSY-000887.
The units come with any common single-mode
fiber-optic connector.

For moreinformation, contact Fotec Inc., The
Schrafft Center, 529 Main St., PO, Box 246,
Boston, Mass. 02129, (617) 241-7810; or circle
#117 on the reader service card.

Phone (219) 936-2545
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322 N. Michigan Street, Plymouth, IN 46563
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When They Are Relying On You
To Get The Job Done. ..

and RF
Distribution
Troubles in less
than half the
time you now
spend...

With The FS74 CHANNELIZER SR.™ R
TV-RF Signal Analyzer
$3495 Patented

When your customers are relying on you to get the job done, you need reliable and accurate
test results . . . without having to worry about calculations that can add errors and time to your

system tests.

~ Track down
tough to find
CATV, MATV

The FS74 CHANNELIZER SR. eliminates errors and saves you time with 100% automatic and exclusive tests you
can trust.

« All Channel DIGITAL tuner (5-890 MHz) covers all Sub-band, VHF, UHF, FM
Cable Channels.

« Exclusive Frequency offset readout alerts you to carrier shifts

« Integrated Wide-band monitor lets you see the system problems your customer
sees that regular TVs don’t.

« 5uV sensitivity (-46dB) with autoranged attenuators make CLI tests a snap

« Automatic S/N and Hum tests on any IN-USE channel.

o Built-in DVM tests AC/DC Voltage and resistance.

The FS74 CHANNELIZER SR. gives you one integrated CATV and MATV troubleshooting and performance testing
system that you can rely on to get the job done . . . fast.
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PRESIDENT'S MESSAGE [T

Launching a successful year

By Jack Trower
President, Society of Cable Television Engineers

First, | want to tell you how honored | amto have
been elected president of the Society of Cable
Television Engineers for the coming year. The
Society means a great deal to me; | can assure
you that it is not a job that will be taken lightly.
Thetitle of president is just that—atitle. The real
job of guiding the Society rests with the 15 indi-
viduals elected tothe board of directors and with

the national staff who ensure that the guidelines
of the members and board are followed.
Atthis point | would like to thank Bill Riker and
his staff for their excellent job at Cable-Tec Expo
'89. Seeing some of the many crises that occur
during an event of this size and the professional
way they were handled gives me great confid-
ence in our staff's abilities. It was a job well done.
This year's board is a group that any president
would want to have. | feel very fortunate that | will

CAUGHT WITH YOUR CHANNELS DOWN ?7??

WHEN A FIXED CHANNEL PROCESSOR OR MODULATOR FAILS
YOU'RE STUCK UNTIL IT'S REPAIRED. NOW MULTICOM HAS TWO
RELIABLE AND ECONOMICAL ALTERNATIVES.

S450P

* Accepts VHF, UHF,and all cable
channels to 450 MHz

Jerrold

configuration

\.

FREQUENCY AGILE HETRODYNE SIGNAL PROCESSOR
P

* IF conversions versus demodjremod

* Front panel dipswitch channel selection

* FCC offsets

* 80 dBmV output

450 MHz bandwith

configuration

FREQUENCY AGILE MODULATOR
[} (=11

* Frequency agile over entire 50 to

* IF conversions versus demod/remod

* BTSC stereo compatible

* 60 dBmV output

MULTICOM, INC.

CALL TOLL FREE:

1-800-423-2594
1-800-342-8840 w romoa
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be working with them during my term in office.
There is a unique blend of talent on this board.
We have people who are visionaries; who are
detail oriented; and who have large company ex-
perience, small company experience, national
scope, international scope, grass roots and all
the other levels that are present in the member-
ship. It is truly a cross-section of the Society. |
intend to the best of my ability to use as much
of thistalent as well as that of the members who
told me, “*Call me if you need me’’ to work on
the present and future programs of the Society.

Tremendous strides

In the past five years we as a Society have
made tremendous strides in our membership
and the programs that have been started. We
are at the forefront of the cable industry in ad-
dressing the need to be competitive in the future.
During the next year | want to continue this for-
ward progress. But at the same time we should
strengthen all of our existing programs to prepare
asolidfoundation for our next giant stepinto the
future.

We have built our membership to over 5,400
members, but we are also reaching many, many
more through our chapter and meeting group
programs. We influence them but have not yet
succeeded in convincing them to be members.
Why? What do we have to do to bring them
aboard? The new Instalier Certification Program
may be one of the answers, but are there others?

| feel that there are other answers to these
questions out there but we haven’t heard them
yet. | promised to listen to the membership when
| was elected as president and | intend to keep
that promise. Of course, | do not have all the
answers but will try to find them with your help.
With thisinmind, my address is: WEHCO Video
Inc., PO. Box 2221, Little Rock, Ark. 72203; my
phone number is (501) 378-3529. I'll not always
be in, but my secretary will get the message to
me and I'll get back to you. Please remember
to tell her it's about SCTE business.

Again, thank you for your confidence and sup-
port. | look forward to a successful year with all
of your help. i—]
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Rumor has it
that the best
kept secret
for testing

Broadband
Networks is

OUT

of the

BAG!

The Calan 1776/1777
Sweep/Analyzer System

Unique in the industry, the Calan 1776/
1777 is the only synchronized receiver/
transmitter with a built-in spectrum analyzer
that provides a true sweep response and non-
interference to data or video.

In addition, it offers a portable, lightweight
design and the reputation of being the Most
Reliable sweep/analyzer system ever designed
for broadband test and measurement
requirements.

If you have a Broadband Network and
don’t have the Calan 1776/1777 Sweep/
Analyzer System, you can Pounce on one
by calling a Calan representative for a
demonstration in your system.
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By Rikki T. Lee  Photos by Bob Sullivan

ime: Mid-June 1989. Place: Orlando/
Orange County, Fla. Major Attractions: Epcot
Center, Walt DisneyWorld, Cape Canaveral, Sea
World, Disney/MGM Studios Theme Park and
perpetual gridlock on [-4 en route to these
locales. Meanwhile, with little fantare, the Society
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Sea World (top right), this year’s site for
Expo Evening, provided the backdrop for
the Society’s 20th anniversary
celebration, which included a hearty
feast complete with entertainment (below
right). During Jerrold Night, Church
Street Station (above) helped create a
festive mood for attendees to relax and
enjoy some of the local color, such as
street juggling (above right).
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The Cable-Tec Expo and Annual
Engineering Conference were officially
kicked off with opening remarks by Bill
Riker (center). The well-received keynote
speaker was Paul Weitz (below) of the
Johnson Space Center, whose address
complemented the high-tech
atmosphere of the sessions, which
began with HDTV (bottom). Adding to
the feeling of teamwork were the
synchronized swimmers at the welcome
reception sponsored by Anixter, AT&T,
Raychem, the SCTE Florida Chapter and
the Florida Cable Television Association.
At Scientific-Atlanta’s party, in addition to
music, dancing and food, Steve Havey
emceed a drawing for prizes, with help
from Pat Cheval.
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During the membership and awards
luncheon (top right), Glenn Jones of
Jones Intercable was presented one of
the Special Recognition Awards by Pete
Petrovich (center), Paul Beeman received
the Member of the Year Award (above)
and Immediate Past President Ron Hranac
gave his farewell address (top left).
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of Cable Television Engineers held its Annual
Engineering Conference (Thursday, June 15 at
the Stouffer Orlando Resort) and CableTec Expo
(Friday and Saturday atthe Orange County Con-
vention/Civic Center). But rumor has it that the
Engineering Conference, technical workshops,
exhibit floor, Expo Evening (celebrating the
SCTE's 20th anniversary), etc., made one well-
known rodent couple rather envious.
Statistically, this was by far the largest expo to
date. For raw numbers, over 1,500 registered (13
percent increase from last year) and more than
125 exhibits filled the hall. On the training side,
there were six hours of engineering sessions with
11 speakers, 11 expo workshops and eighttech-
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nical demonstrations. Finally, over 150 sat for
BCT/E and Installer Certification exams.

The action started in earnest atthe Stouffer on
Wednesday, with meetings of the NCTA Engi-
neering Committee and the SCTE Interface Prac-
tices Committee (celebrating its first anniversary).
That evening, Wavetek sponsored a welcomere-
ception. Atthe gathering, Wavetek's Larry Dolan
and Ray Sokola presented a $5,000
chéck to kick off the SCTE’s second building
fund. The fund, with $145,000 as its goal, was
established to eliminate the mortgage for the
Society’s national headquarters, which recently
doubled in size. Pete Petrovich, chairman of the
SCTE’s building fund, with assistance from TCI's

One of the highlights of the luncheon
were the remarks by Jack Trower (above),
the Society’s new president, in which he
promised to be ‘‘on call’’ to all members.
Other events included the presentation
of a Special Recognition Award to Tom
Hall of the U.K. SCTE by Bob Luff (below
right) and Byron Leech’s acceptance of
the President’s Award on behalf of the
NCTI from Ron Hranac (below left). More
than 125 exhibits in the Orange County
Convention/Civic Center (left and bottom
right facing page) gave attendees the
opportunity to peruse the latest in
hardware and technical services.
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Dave Willis (who is also on the Building Fund Committee) accepted the
check on behalf of the Society.

| want my SCTE

On Thursday morning, before the Engineering Conference began,
attendees caught the premiere of the Society’s promotional rock video.
Based on "'The SCTE Theme'*—a song written by Howard Whitman, the
Society's manager of editorial and promotion, and originally performed
atlast year's Expo Evening by The SCTE Band—it featured Executive Vice
President Bill Riker on drums and Whitman on guitar. The video was shot
atthe Orange, N.J., offices of Suburban Cablevision and The Ritz Theater
in Elizabeth, N.J. First stanza: **‘Banging on the back of my TV set ‘cause
my picture wasn't right. Hitting the selector and I'm getting upset ‘cause
| wanna catch some cabletonight. A technician came to see me, said he
passed the BCT/E. Got my picture right—now it'sclear and bright, ‘cause
they trained him right.”" (Dick Clark gave it a 92.)

To begin the conference, Riker welcomed the attendees and featured
highlights of the first meeting of the Society 20 years ago. He also covered
the events of the first six expos and other programs started by the Society.
Riker's remarks concluded with a schedule of the expo and local attractions.

Expo '89 Conference Chairman Richard Kirn of Wire Tele-View Corp.

T

"4‘

The exhibit area beckoned for attendees to explore.

introduced the members of this year's Program Committee and described
several workshops of special interest. After that, the engineering sessions—
““High definition television,” *'Digital video: A future alternative,’ ‘‘Cable

Engineering Conference: Future technologies today

By Rikki T. Lee

HDTV, digital video, telco competition, fiber—topics best left to
worry about until tomorrow? Quite the contrary, as attendees of this
year’'s Annual Engineering Conference discovered: Each one of
these has already (or almost) arrived, with not too much time re-
maining to take decisive action for cable's survival. In most cases,
speakers led the audience on glimpses of possible and not-too-
distant futures, with telcos and other competitors overshadowing
CATV every step of the way. However, as Expo ‘89 Conference Chair-
man Dick Kirn pointed out in his opening remarks, there's always
been the uncertainty of competition, but *‘we're still here and still
thriving.”’

High definition TV

To begin the “"High definition television” session, Walt Ciciora,
vice president of technology for American Television and Com-
munications Corp., presented his agenda for ‘*Cable’s advanced
TV system priorities”’ Despite a terrestrial broadcast standard not
expected until late 1992 as well as slow penetration of HDTV sets
(taking seven years to approach 1 percent penetration), Ciciora
stated, ‘'Cable involvement in advanced TV is critical.”

He urged that CATV become strategically (that is, only slightly)
in the lead of HDTV activity:

1) tocounter telco propaganda and convince regulators that cable
is the proper and best provider of HDTV;

2) to be able to live with the HDTV standard for at least 50 years
(atime frame similar to NTSC, which will remain for several more
decades because subscribers will have only one large-screen
HDTV set); and

3) torebuild and upgrade our plants sothey will be ready for HDTV
when it becomes commercially significant.

Ciciora also warned of competition from prerecorded media,
citing the Mitsubishi 20 MHz VCR soon to be available.

Then, Norman Hurst, associate member of the technical staff of
the David Sarnoff Research Center, gave an overview of his com-
pany’s Advanced Compatible Television (ACTV, an enhanced defini-
tion TV system displayed at this year's National Show). First, however,
Hurst discounted the threat of DBS (direct broadcast satellite) in
the United States, contrasting this country against Japan and
Europe. DBS would be difficult for the United States—a wide
geographical area where there were large, privately owned broad-
cast and cable industries with big investments in NTSC.

He described the two phases of the system, ACTV-l and -Il. The
first phase is a 6 MHz NTSC-compatible channel containing

1,050 scan lines per frame and digital audio while eliminating NTSC
artifacts. ACTV-llis a 6 MHz augmentation channel with 700 horizon-
taland 750 vertical lines per picture height as well as compact disc
quality audio. According to Hurst, implementation of the ACTV
system is possible today dueto the relatively small investment (about
$1 million) necessary for start-up.

Finally, Wayne Luplow, executive director of electronic systems
R&D and engineering services for Zenith, explained his company’s
Spectrum-Compatible HDTV format. Zenith's system begins with
a6 MHz channel that is not NTSC-based:; processing includes the
removal of low frequency information and its placement in a digitized
dataformatinthe vertical blanking interval. A separate 6 MHz signal
(compressed from 30 MHz) is simuicast ona currently unused VHF
or UHF channel. The system is said to be compatible with CATV,
satellite delivery and VCRs.

According to Luplow, the SC-HDTV format is *‘the only system
that deviates from NTSC as its base.... In order to really improve
signal-to-noise, you have to get away from NTSC.’ Receivers for
the Zenith system will have considerable digital signal processing.
In this regard, Zenith is currently in partnership with the Micro-
electronics Division of Bell Labs to manufacture integrated circuits
for the SC-HDTV receivers.

Digital video

In perhaps the most intriguing session of the conference, Steffen
Rasmussen, president of ABL Engineering (a manufacturer of
switches, codecs and other digital equipment), gave his presenta-
tionon *‘Digital video: A future alternative’ Rasmussen began with
a basic description of the makeup of digital signals and listed the
advantages of digital: low cost transmission, high reliability, immunity
to noise and perfect regeneration of signals over long distances.

He continued with an examination of ISDN (integrated digital ser-
vices network) over fiber to the home. Incorporating voice, data and
video services (including video on demand), ISDN is currently in
long-range planning by thetelcos. Yetthe speaker hinted that CATV
can offer this approach in the future. This all-digital system would
employ fiber-optic waveguides, digital video/audio technology, time
division multiplexing and synchronous digital switching.

Cable vs. telco

In the third session, moderated by consultant Gary Kim, Steve
Wilkerson (Florida Cable TV Association president) listed
alleged anti-competitive strategies by telcos. Through their legistative
efforts and public refations campaigns, according to Wilkerson, the
telcos planto bring the United States into the new Information Age
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vs.thetelcos™ and *'Fiber-optic technology’*—got under way. (For a detailed
account of each of the four sessions, see the accompanying sidebar.)

Following the second session, attendees took their seats in the Atrium
for the SCTE's membership luncheon and awards ceremony. Biil Riker
began by announcing the current board as well as introducing the new
slate of officers for 1989-90: president—Jack Trower, WEHCO Video,
Western vice president—Richard Covell, Jerrold; Eastern vice president—
Victor Gates, Metrovision; secretary—Wendell Woody, Anixter Cable TV;
and treasurer—Pete Petrovich, Petrovich & Associates. Two outgoing direc-
tors, Mike Aloisi and Gary Selwitz, received plaques in appreciation of their
service to the Society.

In other awards, the SCTE honored seminar coordinators for the Texas
Show, Great Lakes Expo, Eastern Show and Western Show. Kirn presented
plaques to Expo ‘89 Program Committee members Aloisi, Paul Levine,
Wayne Sheldon, John Walish and Scott Weber. Five meeting groups were
elevated to chapter status: Inland Empire, Michiana, Mount Rainier,
Southern California and Upstate New York.

Also during the ceremony, seven new senior members were named-
Tom Elliot, Mark Harrigan, James Lollar, Herman Holland, Richard Amell,
JohnWong and Petrovich. Austin Coryell, on behalf of the SCTE Scholar-
ship Committee, was presented a check from Texscan's Bert Henscheid.

And instead of presenting outstanding achievement awards, Jim Stilwell
handed the responsibility of selecting nominees to each chapter and
meeting group, with criteria to be announced at a later date.

In his farewell address, Immediate Past President Ron Hranac pointed
to some of the Society's achievements during the past year. Hethen gave
the President’s Award to the National Cable Television Institute; Byron Leech
acceptedthe award. Hranac then took a detour from the agenda and intro-
duced Levine, who presented the first Service in Technology Award from
CTtoBilland Anna Riker. In addition, Levine donated acheck onthe Rikers’
behalf to the SCTE Tuition Assistance Program

Hranac turned over his gavel to Trower, incoming president. In his
address, Trower cited his grass-roots background and promised to be "‘on
call” tothe membership. Following this, Special Recognition Awards were
given to Tom Hall, secretary of the UK. SCTE; and Glenn Jones, CEO
of Jones Intercable, for his gift of the Jones Dictionary of Cable TV
Terminology to all U.S. and U.K. SCTE members. Finally, Paul Beeman
of Viacom Networks was honored with the Member of the Year Award in
recognition (among other things) for his many presentations to chapters
and meeting groups.

Beforethe afternoon engineering sessions, Paul Weitz, deputy director
of the Johnson Space Center and former shuttle commander, launched

via "‘one wire'’; i.e., total distribution of telephone, information and
video services to the home. *'What they want to do is to take over
the video business,” Wilkerson decried.

However, he continued, there are *‘clouds'’ on the horizon for the
telcos. These obstacles include opposition from telco competitors
as well as consumer advocacy groups, problems of cross-
subsidization and cost. About cost, Wilkerson quoted estimates from
a 1989 Bellcore study citing $5,000-$10,000 per home. He said,
*“|f the Congress said yes (to telco TV), if the state public service
commission said yes, if everybody said yes, go to it—build all the
fiber and bring us the Information Age, bring us that one wire—it
would cost one hell of a lot to do it.

Representing the telco side of the debate was Mark Balmes,
operations manager for transmission products at Southern Bell.
In remarks of a defensive nature, he admitted that telcos areindeed
aggressively involvedin fiber optics, HDTV transmission and other
services. However, according to Balmes, these programs are be-
ing pursued ‘“‘not to threaten CATV but to realize the efficiencies
of fiber transport.”’

Balmes insisted thattelcos need to be posturedto provide these
services. Yet he stressed that telcos are still heavily regulated and
also claimed there exists much competition from others including
voice circuit and local area network providers. He predicted the
completion of the telcos’ ubiquitous fiber-optic network by 2011.

Thefinal speaker inthis panel was Gary Moore, CEO of Southern
Energy Consultants. He remarked, '‘Those of you who feelthe U.S.
Congress is going to protect the CATV industry and keep the phone
companies and electriccompanies out of video servicestothe home
ought to start buying your plane tickets back to Kansas with Alice
and Toto." Moore summarized the recent flurry of fiber activity by
telcos and their intentions toward all-digital services.

He maintained that digital transmission of video on fiber (being
pursued by telcos) is a practical and cost-effective method, while
analog on fiber (the CATV domain) is not. On HDTV, he claimed
that, contrary to popular belief, a worldwide standard (1,125/60) does
exist and can be transmitted digitally over fiber.

Fiber optics

Inthefinal session, 'Fiber-optictechnology,” Scott Esty, marketing
development supervisor for Corning Glass Works' Tele-
communications Products Division, began with a basic descrip-
tion of the characteristics of fiber. This included myths and benefits,
intrinsic and extrinsic parameters, the differences between single-
mode and multimode fiber, and micro and macro bending. He ad-
vised against bending the fiber greater than the recommended
minimum bend radius.

Onthe subject of fiber splicing (mechanical vs. fusion), Esty said,

Hats off to Dick Kirn, Expo '89 conference chairman.

"“Fusion splicing seems to have some inherent advantages, par-
ticularly with AM transmission and reflections, although mechanical
splicing has been perfected recently.” He concluded with a discus-
sion of outside vapor deposition, the fifth generation of fiber
manufacture.

Jim Chiddix, senior vice president of engineering and technology
for ATC, ended the conference with alook into CATV's future—one
that stressed improving quality of service, product and pricing. And
fiber will play an essential role. By implementing a fiber/coax hybrid
system and reducing amplifier cascades, the problems of the lossy
characteristic of coax can be minimized.

The prime motivator for using fiber, Chiddix said, is notimproved
reliability or signal quality but increased channel capacity. *‘We have
a history as an industry of running out of channel capacity for pur-
poses of refranchising, rate increases and improved value of prod-
uct. As competition increases, the more channels we have the better
we fare.” Finally, he described the ongoing fiber backboning of the
MSQO's Orlando, Fla., system.

To summarize the engineering conference: Look out—tomorrow
is sooner than you think. !
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On behalf of the SCTE, Pete Petrovich (center) with support from
TClI's Dave Willis (left), thanked Wavetek for its $5,000 contribution

to the building fund, presented by Larry Dolan (right) during
Wavetek's preshow get-together.

his keynote speech. As expected, the Crystal Ballroom was filled to capacity,
with space (the final frontier) at a premium. In his out-of-this-world slide
presentation, Weitztook the attendees into orbit with a history of the shuttle
program and warped into the future for upcoming missions.

Technical sessions

The following day, activity moved to the Convention Center. So did the
registration booths, with lines several deep for expo- or Saturday-onlys.
Dozens of prospective BCT/E and Installer Certification exam takers fought

New dimensions in party going were offered by Anixter, et al.
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the deadline to sign up. And who could resist a souvenir T-shirt, lapel pin
or just saying “hi"" to SCTE headquarters personnel, Florida Chapter
members and national directors staffing the booths.

In the morning, nine expo workshops (75 minutes long) were offered
three times each on Friday and Saturday. And in an approach different
from previous expos, two special all-morning workshops (‘' ‘Remote auto-
mated system testing’* on Friday and ‘'Basic spectrum analyzer theory
and operation” on Saturday) gave attendees a more in-depth look at this
equipment.

“"AM fiber-optic transmission™ with Wes Schick (Anixter Cable TV), Clive
Holborow (AT&T Bell Labs) and J.R. Anderson (Anixter) outlined the cur-
rent types of plant architecture (supertrunking, backbone and redundant
backup). The speakers also discussed distributed feedback and Fabry-
Perot lasers; loss due to fiber attenuation and mechanicalffusion splicing;
fiber design symbols; and AM, FM and digital transmission over fiber,

“Fiber-optic test measurements” with Todd Jennings of Siecor and Norm
Elsasser of 3M Photodyne described types of apparatus needed for in-
stallation and maintenance of fiber plant. Other topics included equip-
ment and methods for measuring attenuation, return and splice losses
and fault location using an optical time domain reflectometer; and tech-
niques in bidirectional testing and splicing with the Fibrlok.

Jones Intercable’s Ron Hranac teamed up with Wavetek's Steve Windle
in **Signal level meter basics and alternative measurement techniques.”
Thetwo engineers showed how to measure video carrier frequency accu-
racy and testing return loss, splitters and taps. Through demonstrations,
attendees were shown alternative techniques for measuring hum, depth-
of-modulation and carrier-to-noise using an SLM and an oscilloscope.

With only a year to goinfiling your cumulative leakage index (CLI) reports,
the “Signal leakage, CLI and the FCC"* workshop was usually packed.
FCC'’s John Wong warned attendees what might happen during a sur-
prise visit from an inspector, while Brian James of the NCTA discussed
offset requirements on aeronautical frequencies. Also, Dovetail Systems'
Bob Dickinson provided tips on conducting a flyover.

The **Data transmission techniques” BCT/E review course, featuring
Andy Paff, Don Patton and Tom Schatz of Anixter Cable TV, examined
thetelcos’ DS hierarchy and data topologies. Also discussed were prac-
tical applications for digital technology and CATV entrance into the data
market. They stressed that although to date no major revenue in CATV
has been derived from high-speed data, the future holds great promise,

Inthe expo’s only non-technical workshop, Dr. Bill Brown of Rollins Univer-
sity revealed how to improve *‘Supervisory and management skills'* He
drew from lessons learned in the automobile industry about working with
people. Enlisting the help of attendees, Brown illustrated useful techniques:
enhancing communication and listening skills, lacing criticism with praise,
and managing by walking around and *‘schmoozing.”’

“Installer certification: Assuring quality performance’” was presented
by Ralph Haimowitz of the SCTE and Richard Covell of Jerrold. This work-
shop signaled the launching of the Installer Certification Program; the first
exams for the program were administered Sunday morning. Haimowitz
gave an overview of areas the program will cover; Covell described the
development of the manual, allowing the attendees a glance at the latest
draft.

ATC’s Jim Haworth, RF Superior’s Dwayne Lipp and Magnavox CATV's
Jay Staiger discussed *Remote automated system testing’’ (Friday’s all-
morning workshop). The features of the Magnavox Line Monitor and RF
Superior's CAT system were demonstrated in detail. The speakers echoed
the belief that 1990s will be the era of monitoring; engineers will be able
to remotely adjust modulators, deviation levels, etc.

Hewlett-Packard's John Cecil was on hand for **Basic spectrum analyzer
theory and operation.” In Saturday's all-morning session, Cecil covered
applications for the headend and trunk, proof-of-performance testing, and
analyzer controls and functions. He also highlighted microwave analyzers,
amplitude measurement range, convenience features, and CATV func-
tions and tests.

“Installing fiber-optic cable”” featured a slide and videotape presenta-
tion narrated by Larry Nelson of Comm/Scope and Ken Carter of Cable-
vision of Central Florida. Footage of the Orlando system upgradeillustrated
the difference between coax and fiber, construction techniques and route
engineering. Howard Kemp of AT&T Bell Labs discussed rules and pre-
cautions for span engineering.

Finally, Jay Dorman of MPCS Video Industries and Lenny Melamedas
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Many of the workshops were videotaped for future Satellite Tele-
Seminar presentations.

of UA Columbia Cablevision of New Jersey presented *'Local origination
equipment and its use” (a BCT/E review course). For example, the dis-
cussion on cameras centered around equipment types, resolution, signal-
to-noise and pixel count. Speakers stressed that application and quality
are the determining factors in equipment selection.

On the exhibit floor

The best place to tweak, crimp, splice or do anything else in a CATV
veinis on the expo's exhibit floor. This year'sfloor (sold out, then expanded,
then sold out again) provided attendees a glimpse attoday’s and tomor-
row's technology—from anchors and addressable taps to software and
“sweepless’ sweeps. Of course, the aisles and the exhibits were crowded;
you always ran into people you knew—or didn’'t know. Many asked ques-
tions about the fabled and fabutous MultiPort, making its appearance at
the expo for the first time as the official standard EIA-563.

Meanwhile, just down the corridor, the exhibitor training center offered
vendors and others an opportunity to provide formal presentation of their
products and services. In Friday's tech demo *'Bench sweeps,” Kalun's
Paul Wong discussed the basic components and new features of hiscom-
pany’s sweep generator. Terry Bush examined ‘‘Leakage testing” with
Trilithic's Searcher Plus detection receiver. Mike Kelly of Anixter provided
a detailed analysis of planning and implementing *‘Fiber optics.” In **Time
domain reflectometers,” Riser-Bond's Marshall Borchert described the
importance of loss of propagation and cursor replacement. Ted Hibben
and Tom Quinlan presented Cable Connector Corp. of America's new “*XLF
drop connectors,”’ outlining characteristics and benefits.

InSaturday's tech demo, Loctite Corp. representatives displayed its Block
Aid "RFI shielding and sealant,” a conductive rubber-based coating
designed to reduce leakage. Then Jones Intercable’s Ron Hranac and
1 showed how *'Technical writing'* could be accomplished without pain
(or the need for anesthesia). In the final demo, Harry Long of Long Systems
rang the bells and blew the whistles of his company’s *'Leakage Evalua-
tion System'" CLI software.

Across the hall, an active amplifier cascade was set up on Friday and
Saturday for test equipment vendors to demonstrate their productsin prac-

Over 1,500 registrants made this year’s expo the most well-attended
SCTE confab to date.

tical applications. Among the devices on display were signal level meters,
spectrum analyzers, frequency counters and sweeps.

It's party time

As a reward for hard work during the day, the expo provided its share
of social events during the balmy nights. After the Engineering Conference
on Thursday, a welcome reception poolside was sponsored by Anixter,
AT&T, Raychem, the SCTE Florida Chapter and the Florida Cable Television
Association. Taking into account the good weather, great eats and aquatic
acrobats (accompanied by a live band), you could say the party made
asplash. After, Jerrold sponsored some '90s-style (that's 1890s) hospitality
atChurch Street Station. As expo-goers arrived at Rosie O'Grady's Good
Time Emporium for further culinary delights, a UV hand stamp ailowed
all to sample the other shops and saloons.

On Friday night, the SCTE celebrated its 20th anniversary at Sea World,
complete with souvenir pins as well astowels for the event (and subsequent
downpour). Hundreds chowed down on barbecued ribs, chicken and
beans. During the dinner, Bill Riker awarded first SCTE President Ron Cotten
acommemorative plate. Later, attendees could be found hobnobbing with
sea lions, otters and sharks. But most returned to Shamu Stadium for a
spectacular laser light show and fireworks.

Saturday night, the SCTE sponsored an amateur radio operators recep-
tion at the Stouffer's Coral Room; hams from all over matched call letters
with faces in this social CQ. To round out the evening, posh was the word
atthe Scientific-Atlanta party in the Crystal Ballroom. With succulent hors
d’'oeuvres and danceable music, this was the primo place to unwind after
an event-packed expo. And, as usual, S-A hospitality proved peerless.

On Sunday morning, attendees embarked on the Cablevision of Cen-
tral Florida tour, sponsored by S-A; the system is currently replacing its
AML microwave network with an AM fiber interconnect. The tour began
with a slide presentation and included a visit to the master headend, inspec-
tion of the fiber plant and examination of picture quality at the system office.

Thus wraps up another successful CableTec Expo. Next year's expo
will be held June 20-24 in Nashville, Tenn. And now, as you reflect on expos
past and future, enjoy the following pages of photos of this expo.

The exhibit floor was actually sold out, then expanded and sold out a second time.

COMMUNICATIONS TECHNOLOGY

AUGUST 1989 115



Membership/awards luncheon

Outgoing board members Mike Aloisi (center) and Gary Selwitz (right) received awards
from Bill Riker for their efforts to the Society over the last year.

Bill Riker checkmg the award plaques one
last time before the presentations.

Expo '89 Program Committee members—BlII Riker, Mike Aloisi, Paul Levine, Scott Weber
and John Walsh—were presented plaques for their work putting together this year’s show.
Also receiving plaques but not pictured were Dick Kirn (chairman) and Wayne Sheidon.

SCTE Directr Vic Gates presented Tom New senior members (the highest membership level attainable) honored included Tom
White a plaque on behalf of the Michiana  Elliot, John Wong, Pete Petrovich and Dick Amell. Also named but notpictured were James
group achieving chapter status. Lollar, Mike Harrigan and Herman Holland.
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Texscan’s Bert Henscheid made a special Society Director Ted Chesley presented two groups with plaques commemorating their
presentation during the luncheon of $500 new chapter status. Accepting for Mt. Rainier were Sally Kinsman and Jack Dyste; with
to the SCTE Scholarship Fund. Randy Melius accepting for Inland Empire.

A | | .| -
Presented a plaque from Pete Petrovich (center) on behalf of the Southern California group

being elevated toa chapter were Frank Maldonado, Ed Johnson, George Stetsonand Dave
Massaglia.

Tom Foster (right) received a plaque from
SCTE’s Ralph Haimowitz on behalf of the
Upstate New York group being elevated to
chapter status.

and Pete Petrovich for their individual efforts in coordinating technical programs at regional
cable conventions.
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E u u The ‘‘Cable vs. the telcos’’ session provided some lively volleys from participants (begin-
n g I n e e rl n g ning second from left) Steve Wilkerson, Florida Cable TV Assoclation, Gary Moore, Southern

F Energy Consultants, and Mark Balmes, Southern Bell. Gary Kim (left), Focus Communica-
C O n e re n Ce tions, was the discussion leader.

Y

The session on ““HDTV" opened with an overview by ATC’s Walt Ciciora, which was followed  The myths and benefits surrounding fiber
by Norman Hurst, David Sarnoff Research Center, and Wayne Luplow, Zenith, each talking  were offered by Scott Esty of Corning dur-
about his respective company’s advanced TV systems. ing the ‘‘Fiber-optic technology’’ session.

‘‘Cable involvement in advanced TV Is The advantages of digital transmission and

critical,” stated Walt Ciciora, ATC, In the its relationship to ISDN were examined by

“HDTV’’ session. Steffen Rasmussen, ABL Engineering, in the
session on ‘‘Digital video.”’
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EXpo workshops
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Norman Elsasser, 3M Photodyne, covered some of the finer points of ‘‘Fiber-optic test
measurements’’ during that workshop.

Christies Photographic Studios

In the ‘‘AM fiber-optic transmission’’
workshop Anixter’s J.R. Anderson offered
detalls on current architecture schemes.

|

Christies Photographic Studios

Clive Holborow, AT&T Bell Labs, fielding a  Specifics for maintaining fiber plant were offered in the ‘‘Fiber-optic test measurements’’

¢ question during the workshop on “‘AMfiber-  workshop by Siecor’s Todd Jennings.
. optic transmission.”

The ‘‘AM fiber-optic transmission’’ workshop included a discussion on fiber backbones
by Wes Schick of Anixter.

s Photographic Studios

Christie
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EXPO

k h Brian James, NCTA, John Wong, FCC, and Bob Dickinson, Dovetail Systems, left no stone
Wor s ops unturned during the ‘‘Signal leakage, CLI and the FCC’’ workshop.

The use of modems in the ‘‘Data transmission techniques’’ workshop was explained by
Don Patton of Anixter.

“‘Local origination equipment and its use’’
were covered in detail by Jay Dorman, MPCS
Video, and Lenny Melamedas, UA Columbia
Cablevision.

‘‘Data transmission techniques.”’

Magnavox’s Jay Staiger explained his com-
pany’s MLM system in the ‘‘Remote
automated system testing’’ workshop.

The benefits of digital T carriers were covered by Andy Paff, Anixter, in the workshop on

120 AUGUST 1989 COMMUNICATIONS TECHNOLOGY



’——’
The CAT system and what it does were explained by Dwayne Lipp, Superior Electronics, The ins and outs of *‘SLM basics and alter-
during the workshop on ‘‘Remote automated system testing.”’ native measurement techniques’’ were ex-
amined by Steve Windle, Wavetek, and Ron
Hranac, Jones Intercable.

3

‘“‘Supervisory and management skills’’ were  Richard Covell, Jerrold, and Ralph Haimowitz, SCTE, explained the Society’s newest certifi-
discussed by Dr. Bill Brown of Rollins Univer-  cation program in the workshop on “‘Installer Certification: Assuring quality performance.”’
sity in the only non-technical workshop.

Overlashing existing plant with fiber was
examined by Comm/Scope’s Larry Nelson
during the ‘“‘Installing fiber-optic cable’’
workshop.
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Exhibitor training center

At a test equipment demo room using an operating amplifier cascade, Tim Mooney of C-
COR and Ron Boyer of CaLan discussed sweep systems with two attendees.

} Mike Kelly of Anixter Cable TV addressed a group on planning and implementation of fiber-
. optic plant.

Ted Hibben, Cable Connector Corp. of
America, demonstrated his company’s XLF
drop connectors.

o V&

Anixter Cable TV’s Dean DeBiase reviewed the company’s cooperation with other vendors
in providing fiber-optic technology.
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RikkiLee of “‘CT"’ and Ron Hranac of Jones  Anactiveamplifier cascade was setup nearthe Exhibitor Training Center to allow test equip-
Intercable fielded questions following their ment vendors the opportunity to demonstrate their wares.
‘“Painless technical writing’’ workshop.

"V' P A . . l

=

Paul Wong of Kalun Communications demonstrated a bench sweep in the amplifier cascade
room.

in his workshop on signal leakage testing.

LA » o~

GIen LeBlanc described the quali' of Loctite Corp.’s RFl shielding and sealant material.
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Special events, etc.
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The NCTI provided two ‘‘rest stations’’ with coffee and tea for attendees to perk their s';—)irits
and converse with associates.

Booths offering information on SCTE’'s SCTE executivesand board members gathered fora brief introduction at Wavetek's recep-
membership services were popular with tionduring the presentation by Wavetek of a $5,000 check for the Society’s second building
many expo-goers. fund.

Paul Levine

The Society’s first president—Ron
Cotton—received a plate commemorating
his tenure at the helm from newly elected
President Jack Trower, with assistance from
Bill Riker.
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The tranquillity of cool water (below) and a poolside sextet brovided acalm in the sea of
expo activity during the welcome reception sponsored by Anixter, AT&T, Raychem, the SCTE
Florida Chapter and the Florida Cable TV Association.

Directors Ted Chesley and Bob Luff show off
the latest in casual wear—the special Cable-
Tec Expo ’89 T-shirt.

'."-‘r"'ﬁ v lob -& :\‘:h

{"r," Lo v
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Davis

Standard Communications
promoted Warren Davis Jr. to na-
tional product manager of its Satel-
lite Communications Division. Pre-
viously, he was product support
specialist.

Greg Brown was named prod-
uct supporttechnician for the divi-
sion. Prior to this, he worked in
Standard’s repair lab.

Ertha Sims was appointed
customer service administrator.
She recently graduated from the
Community College of the Air
Force. Contact: PO. Box92151, Los
Angeles, Calif. 90009, (213)
532-5300.

ComSonics named Wendy
Springer customer servicerepre-
sentative for the Northeast region.
She was formerly a sales clerk for
the company. Contact: 1350 Port
Republic Rd., PO. Box 1106, Harri-
sonburg, Va. 22801, (703) 434-
5965.

Bruce Lane joined Texscan
Corp. as Eastern national ac-
counts manager. Prior to this, he
held management positions with
Jerrold and Trilogy. Contact: 10841
Pellicano Dr,, El Paso, Texas 79935,
(915) 594-3555.

Greg Castelli joined NCS In-
dustries as regional sales en-
gineer for Pennsylvania, northern
New Jersey and northern West
Virginia. He has a background in
CATV and military electronics
engineering and sales. Contact:
2255-E Wyandotte Rd., Willow
Grove, Pa. 19090, (215) 657-4690.

Bill Riker was appointed tothe
board of directors of the National
Cable Television Center and
Museum at Pennsylvania State
University. Heiis currently executive
vice president of the Society of
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Cabile Television Engineers.

Also named a director, Michael
Rigas is presently vice president
of Adelphia Communications
Corp. Contact: Mitchell Building,
Pennsylvania State U niversity, Uni-
versity Park, Pa. 16802, (814)
863-4011.

Thomas Elliot will serve as vice
president of science and technol-
ogy for Cable Television Labora-
tories. He is currently director of
research and development for
Tele-Communications Inc.

Craig Tanner was named vice
president of advanced television
projects. Prior to this, he was vice
president of planning for the engi-
neering and development depart-
ment at CBS Inc.

Claude Baggett was appointed
director of systems engineering
projects. He was previously with
American Television and Commu-
nications Corp. as director of
engineering and technology. Con-
tact: 124 Mt. Auburn St., Suite 200,
Cambridge, Mass. 02138, (617)
576-5754.

AUGUST 1989

Egnoto

Jerrold named Horatio
Egnoto vice president of European
operations. Prior to this, he was
director of Canadian operations.

John Dalquist was appointed
director of international business
programs. Most recently, he was
director of European cable oper-
ations.

Dale Frew was promoted to
director of Canadian operations.
Formerly, he was director of sales
and marketing for the Canadian
operation.

Dan Sutorius was named proj-
ect manager of fiber-optic distribu-
tion, in the Cableoptics business
unit. Before this, he was manager
of international treasury operations.

John Burke was appointed
product manager for Jerrold’s
Subscriber Systems Division mar-
keting department. He was pre-
viously a new business planner.

Thomas Schulte was named
account executive for Kansas,
Nebraska, Missouri, Oklahoma
and Arkansas. Before joining the
company, he was district sales
manager for General Electric's
Mobile Communications Division.
Contact: 2200 Byberry Rd., Hat-
boro, Pa. 19040, (215) 674-4800.

Power Guard hired Richard
Simile as Northeastern sales
manager. He has 14 years of cable
experience ranging from plant
construction to system manage-
ment. Contact: PO. Box 2796,
Opelika, Ala. 36801, (205)
742-0055.

Donley International in Houston.
Contact: PO. Box 271, Charleston,
W. Va. 256321, (304) 343-8874.

Cable Link promoted Steve
Ries to product manager for its
headend and line gear facilities. He
was previously shipping supervisor.

Lucy Espinoza was named
sales representative for the South-
western United States. She has 24
years of sales and management
experience. Contact: 280 Cozzins
St., Columbus, Ohio 43215, (614)
221-3131.

Jacob

Tektronix named Laura Jacob
marketing services manager for its
Television Division. Prior tothis, she
was public relations manager and
video producer.

Austin Basso was promoted to
sales and marketing manager for
the division. Previously, he was
Gulf Coast region sales manager
for Television Division products.
Contact: PO. Box 500, Beaverton,
Ore. 97077, (503) 627-2230.

W. Sherwood Campbell joined
Malarkey-Taylor Associates as
vice president of engineering. He
was most recently with ASTRA in
Luxembourg. Contact: 1130 Con-
necticut Ave., N.W., Suite 700,
Washington, D.C. 20036, (202)
835-7800.

Midwest CATV named Mitch
McGaughey to handle inside
sales for its Dallas office. Before
this, he was sales manager for
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Dubuc

Norm Dubuc was appointed
manager of Qintar’s CATV sales
division. Before this, he was
regional manager for Charter
Cable in West Virginia. Contact:
PO. Box 8060, Moorpark, Calf.
93020-8060, (800) 252-7889.

Dennis Enright was appointed
vice president of 3M's TelComm
Products Division. Previously, he
was vice president of the Electronic
Products Division.

Donald Campbell was named
general manager of 3M Photo-
dyne, a subsidiary of 3M reporting
through the Dynatel Systems Divi-
sion. He was formerly technical
director of the ElectroTel Labora-
tory in Hamburg, Germany. Con-
tact: PO. Box 2963, Austin, Texas
78769-2963.

Greg Petherbridge was
named field sales administrator for
Allied. He was formerly customer
service supervisor and district
manager coordinator.

Roni Bobnar was promoted to
customer service supervisor. Be-
fore this, she was group leader of
order entry and customer service.
Contact: 5800 Harper Rd., Solon,
Ohio 44139, (216) 248-2600.



TRAP ENCLOSURE
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TYPICAL INSTALLATION

Addressabie Trap System eliminates many of the consumer
unfriendly characteristics of present day converter descram-
blers. Eagles Addressable Trap System provides:

(A) Ability to record a premium channel while watching a
different premium channel.

(B} A converter descrambler is not required for each TV,

{C} TV and VCR remote controls can be used.

{D) Cable ready sets can use their extra channel capacity
possibly eliminating a converter.

(E} Picture and sound distortions are minimized.

{F} Switch boxes or complicated wirings are not required.

A trapped system is very friendly since all subscribed to
channels are present at each TV set simultaneously in an
unscrambled mode. Only undesired channels are removed.
When addressability and Impulse pay-per-view are added,
as with Eagle’s Aaaressable Irap System. consumer
friendliness, versatility, and economy for today's system
operator are the result. The control box in which the traps
are located is outside the home similar to electric, gas or
water meters, eliminating the need for customer change of
service or repair scheduling.

One hundred million traps used in cable systems testify
to their reliability, simplicity, and economics for controlling
premium channels. Adding Addressability and IPPV to
basic traps, will extend their use many years into the future.

COMTRONICS INC.

4562 Waterhouse Road, Clay, NY 13041 (315) 622-3402 TOLL FREE 800-448-7474
In Canada: Deskin Sales ® Montreal ¢ Toronto e Vancouver e 416-475-1412
In Europe: Electro Service o Belgium e 011-32-15-20-95-75

o Cablecom AS & Norway s 011-47-34-67800 e Stodiek ¢ W. Germany e 011-211-41-7010

EAGLE'S OUTDOOR ADDRESSABLE TRAP SYSTEM
AN ALTERNATIVE TO SET TOP DESCRAMBLERS
FINALLY: CONSUMER FRIENDLINESS WITH
IMPULSE PPV

OPTIONAL REMOTE UNIT
FEATURES

® 4 or 8 tiers of negative, positive or multichannel addres-
sable filters; 256 combinations selectable.

¢ Consumer friendly with VCRs, cable ready sets, and
remote controlled TVs.

e Controls signal delivery to multiple TV sets from one trap
switch enclosure.

e Uses your present negative or positive traps.

¢ Powered from the home; cable system powering changes
not required.

* All service disconnect capability; over 80 dB isolation.

e Non-volatile memory protects data during power outages.

® Automatic scheduling of events & previews.

* No need to enter home for audits.

® Automatic shut-down after time out.

® [BM PC or compatible computer control.

¢ Billing program; compatible with billing systems.

¢ Transparent to other scrambling technology.

e Compatible with non-attended remote headends.

¢ Ground block.

e Non-interrupted test points.

OPTIONAL REMOTE UNITS

e Subscribe to premium programming without need to call
the cable system; order IPPV by event number.

® Auto-dialer transmits customer usage back to the system
operator, using store and forward techniques.

® Pre-authorize customers for limited amounts of pre-paid
programming.

e Parental Control of premiums or all service.

J\ 4
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See us at the Eastern Show, Booth 519. Reader Service Number 41.
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CALENDAR T

August

Aug. 6-8: Cable Television Lab-
oratories fiber-optics planning
seminar, Clarion Hotel, Boulder,
Colo. Contact (303) 939-8500.
Aug. 7-10: Siecor Corp. technical
seminar on fiber-optic installation
and splicing for LAN, building and
campus applications, Hickory,
N.C. Contact (704) 327-5539.
Aug. 8: SCTE Cascade Range
Chapter technical seminar,
Wilsonville Holiday Inn, Portland,
Ore. Contact Peter Rumbile, (503)
779-1814.

Aug. 10: SCTE Chesapeake
Chapter technical seminar onter-
minal devices, Holiday Inn, Colum-
bia, Md. Contact Tom Gorman,
(301) 252-1012.

Aug. 10-13: North Carolina
Cable Television Association
annual meeting, Pinehurst Hotel
and Country Club, Pinehurst, N.C.
Contact (919) 821-4711.

Aug. 16: SCTE Ohio Chapter
technical seminar on fiber optics,
Cleveland. Contact Bill Ricker, (614)
236-0523.

Aug. 16: SCTE Golden Gate
Chapter technical seminar on CLI,
Pleasanton Fairgrounds, Pleasan-
ton, Calif. Contact John Parker,
(408) 437-7600.

Aug. 17: SCTE New England
Chapter technical seminar, Box-
borough Sheraton, Boxborough,
Mass. Contact Jeffery Piotter, (508)
685-0258.

Aug. 17: SCTE Ohio Valley
Chapter technical seminar, Cincin-
nati. Contact Bill Ricker, (614)
236-1292.

Aug. 18: SCTE Miss/Lou Chap-
ter technical seminar, Baton
Rouge, La. Contact Charles Thibo-
deaux, (504) 641-9251.

Aug. 19: SCTE Razorback
Chapter installer seminar, Days
Inn, Little Rock, Ark. Contact Jim
Dickerson, (501) 777-4684.

Aug. 20-23: New Mexico Cable
Television Association annual
convention, The Lodge, Cloud-
croft, N.M. Contact Ray Daven-
port, (505) 983-5885.

Aug. 21-23: Siecor Corp. tech-
nical seminar for management and
supervisory personnel on fiber
opticsfor LAN, building and cam-
pus applications, Hickory, N.C.
Contact (704) 327-5539.

Aug. 23: SCTE Rocky Mountain
Chapter technical seminar on
transportation systems and BCT/E
testing. Contact Rikki Lee, (303)
792-0023.
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Aug. 23: SCTE Florida Chap-
ter's South Florida Group tech-
nical seminar, Holiday Inn, Fort
Lauderdale, Fia. Contact Denise
Turner, (813) 626-7115.

Aug. 24: SCTE Florida Chap-
ter’s First Coast Group technical
seminar, Holiday Inn Airport, Jax,
Fla. Contact Denise Turner, (813)
626-7115.

Aug. 24: SCTE Upstate New
York Chapter technical seminar,
Rochester, N.Y. Contact Ed Pickett,
(716) 325-1111.

Aug. 27-29: Southern Cable
Television Association's Eastern
Cable Show, Merchandise Mart,
Atlanta. Contact (404) 252-2454.
Aug. 29: SCTE Satellite Tele-
Seminar Program, ‘‘High defini-
tion television technology (Part It),”
12-1 p.m. ET on Transponder 2 of
Galaxy lil. Contact (215) 363-6888.
Aug. 29-Sept. 1: Missouri Cable
Television Asgsociation annual
convention, Lodge of the Four Sea-
sons, Lake of the Ozarks, Mo. Con-
tact (816) 453-3392.

Aug. 31-Sept. 1: SCTE Heart of
America Chapter technical sem-
inar and BCT/E testing, Lodge of
the Four Seasons, Lake of the
Ozarks, Mo. Contact Wayne Hall,
(816) 942-3715.

September

Sept. 6: SCTE North Country
Chapter technical seminar on sig-
nal processing centers, Sheraton
Midway Hotel, St. Paul, Minn.
Contact Doug Ceballos, (612)
522-5200.

Sept. 6-9: Hawaii Cable Tele-
vision Association annual con-
vention, Hyatt Regency, Waikoloa,
Hawaii. Contact Kit Beuret, (808)
834-4159.

Sept. 9-12: Pacific Northwest
Cable Communications Assoc-
iation annual convention, Cav-
anaugh's Inn atthe Park, Spokane,
Wash. Contact Dawn Nielsen,
(509) 765-6151.

Sept. 10-12: SCTE Dakota Ter-
ritories Meeting Group technical
seminar on CLI, Sylvia Lake
Lodge, Hills City, S.D. Contact A.J.
VandeKamp, (605) 339-3339.
Sept. 11-12: Wisconsin Cable
Communications Association
annual convention, Concourse
Hotel, Madison, Wis. Contact
Lynne Walrath, (608) 256-1683.
Sept. 11-13: Wireless Cable
Association convention, Hyatt
Crystal City, Arlington, Va. Contact

Planning ahead

Sept. 20-22: Great Lakes
Expo, Convention Center,
Columbus, Ohio.

Oct. 3-5: Atlantic Show,
Convention Center, Atlantic
City, N.J.

Oct. 17-19: Mid-America
Show, Hilton Plaza Inn, Kan-
sas City, Mo.

Dec. 13-15: Western Show,
Convention Center, Ana-
heim, Calif.

Feb. 21-23: Texas Show,
Convention Center, San
Antonio.

May 20-23: National Show,
Convention Center, Atlanta.
June 20-24: CableTec
Expo, Nashville, Tenn.

(202) 452-7283.

Sept. 11-14: Siecor Corp. tech-
nical seminar on fiber-optic install-
ation and splicing for LAN, build-
ing and campus applications,
Hickory, N.C. Contact (704)
327-5539.

Sept. 12: SCTE Florida Chap-
ter's Central Fiorida Group tech-
nical seminar, Holiday Inn North,
Lakeland, Fla. Contact Denise
Turner, (813) 626-7115.

Sept. 12-14: Magnavox CATV
technical seminar, Columbus,
Ohio. Contact Amy Costello
Haube, (800) 448-5171.

Sept. 13: SCTE Florida Chap-
ter's Gulf Coast Group technical
seminar. Contact Denise Turner,
(813) 626-7115,

Sept. 14: SCTE Golden Gate
Chapter seminar on equal em-
ployment issues, Italian Gardens
Restaurant, San Jose, Calif. Con-
tact John Parker, (408) 437-7600.
Sept. 16: SCTE Cactus Chapter
technical seminar. Contact Harold
Mackey Jr, (602) 866-0072.
Sept. 17-19: Kentucky Cable
Television Association annual
convention, Marriott Resort, Lex-
ington, Ky. Contact Randa Wright,
(502) 864-5352.

Sept. 18-20: Magnavox CATV
technical seminar, Detroit. Contact
Amy Costello Haube, (800)
448-5171.

Sept. 19-21: C-COR Electronics
technical seminar, Dallas. Contact
Binky Lush, (814) 238-2461.
Sept. 20: SCTE North Country
Chapter BCT/E testing. Contact
Douglas Cebalios, (612) 522-5200.
Sept. 20: SCTE Razorback
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Chapter technical seminar, Days
Inn, Little Rock, Ark. Contact Jim
Dickerson, (501) 777-4684.
Sept. 20: SCTE Dairyland Meet-
ing Group technical seminar.
Contact Bruce Wasleske, (715)
842-3910.

Sept. 20-22: Great Lakes Expo,
Convention Center, Columbus,
Ohio. Contact Dixie Russell, (614)
272-0860.

Sept. 22: SCTE Caribbean
Chapter technical seminar on
fiber optics, Cable TV Co. of San
Juan, San Juan, Puerto Rico. Con-
tact Jerry Fitz, (809) 799-4665.
Sept. 25-27: Magnavox CATV
technical seminar, Indianapolis.
Contact Amy Costello Haube,
(800) 448-5171.

Sept. 25-28: Siecor Corp. tech-
nical seminar on fiber-optic install-
ation and splicing for LAN, build-
ing and campus applications,
Hickory, N.C. Contact (704)
327-5539.

Sept. 26: SCTE Satellite Tele-
Seminar Program, ““Tech market-
ing training tape” and SCTE music
video, 12-1 p.m. ET on Trans-
ponder 2 of Galaxy IIl. Contact
(215) 363-6888.

Sept. 26-28: International Co-
struction and Utility Equipment
Exposition, Kentucky Fair and
Exposition Center, Louisville, Ky.
Contact (312) 321-1470.

Sept. 27: SCTE Piedmont Chap-
ter technical seminar on fiber-optic
technology. Contact Rick Holio-
well, (919) 968-4631.

October

Oct. 2-4: Magnavox CATV tech-
nical seminar, Atlanta. Contact
Amy Costello Haube, (800)
448-5171.

Oct. 2-6: George Washington
University course onvideotrans-
mission and broadcasting via
satellite, Washington, D.C. Contact

(202) 994-6106.

TLANTIC
CABLE
SHOW

Oct. 3-5: Atlantic Show, Conven-
tion Center, Atlantic City, N.J. Con-
tact (609) 848-1000.

Oct. 5-8: Society of Broadcast
Engineers annual convention,
Kansas City, Mo. Contact (800)
225-8183.
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Antenna distance correction

By Ron Hranac
Jones Intercable Inc.

The Federal Communications Commission requires that signal leakage measurements be made at a
distance of 10 feet from the CATV plant. Physical limitations sometimes prevent a measurement exactly
at 10 feet; the following tables summarize signal level corrections (in dB) to add to measurements made
at distances other than 10 feet. These are free space correction factors and will enable you to determine
the theoretical signal level at 10 feet when you know the leakage level at a distance other than 10 feet.
These correction factors do not take into account errors caused by reflections from the ground or nearby
objects.

The following formula was used to create the tables and examples of its use are on the next page.

Correction (dB) = 20logqo(new distance/reference distance)

Table 1 Table 2
(1 to 60 feet in 1-foot increments) (65 to 300 feet in 5-foot increments)
O Distance  Correction Distance  Correction Distance  Correction Distance  Correction
(feet) (dB) (feet) (dB) (feet) (dB) (feet) (dB)
1 -20 31 9.83 65 16.26 185 25.34
2 -13.98 32 10.10 70 16.90 190 25.58
3 -10.46 33 10.37 75 17.50 195 25.80
4 - 7.96 34 10.63 80 18.06 200 26.02
5 - 6.02 35 10.88 85 18.59 205 26.24
6 - 444 36 11.13 90 19.08 210 26.44
7 - 3.10 37 11.36 95 19.55 215 26.65
8 - 1.94 38 11.60 100 20 220 26.85
9 - 0.92 39 11.82 105 20.42 225 27.04
10 0 40 12.04 110 20.83 230 27.23
11 0.83 41 12.26 115 21.21 235 27.42
12 1.58 42 12.46 120 21.58 240 27.60
13 2.28 43 12.67 125 21.94 245 27.78
14 2.92 44 12.87 130 22.28 250 27.96
15 3.52 45 13.06 135 22.61 255 28.13
16 4.08 46 13.26 140 22.92 260 28.30
17 4.61 47 13.44 145 23.23 265 28.46
18 5.11 48 13.62 150 23.52 270 28.63
19 5.58 49 13.80 155 23.81 275 28.79
20 6.02 50 13.98 160 24.08 280 28.94
21 6.44 51 14.15 165 24.35 285 29.10
22 6.85 52 14.32 170 24.61 290 29.25
23 7.23 53 14.49 175 24.86 295 29.40
24 7.60 54 14.65 180 25.11 300 29.55
25 7.96 55 14.81
26 8.30 56 14.96
27 8.63 57 15.12
28 8.94 58 15.27
29 9.25 59 15.42
30 9.54 60 15.56
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Examples

Problem: You have just measured a leak 75 feet from a feeder cable, and its amplitude at that distance
is —47.5 dBmV. What would the leak’s amplitude be 10 feet from the cable?

Solution:
Correction (dB) 20logqo(new distance/reference distance)

20l0g10(75 feet/10 feet)

20l0g10(7.50)

20(0.88)

17.50 dB

Add the correction (in dB) to the original measured level: —-475 + 175 = -30. The calculated level
of the leak 10 feet from the cable is —30 dBmV.

Problem: The amplitude of a leak seven feet from a line extender is —38 dBmV. What would the leak’s
amplitude be at 10 feet?

Solution:
Correction (dB) = 20log;o(7 feet/10 feet)
= 20l0g;0(0.70)
= 20(-0.15)
= -310dB
Add the correction to the original measured level: -38 + (-3.10) = —41.1. The calculated amplitude of

the leak 10 feet from the line extender is —41.1 dBmV.

Problem: You have just measured a leak on Ch. A (121.2625 MHz) 15 feet from the cable. The leak’s amplitude
at that distance is 10 uV/im. Does that leak exceed the FCC maximum of 20 xV/m at 10 feet?

Solution: You must first convert the microvolt per meter reading to microvolts:

Microvolts microvolts per meter/0.021/frequency in MHz
10/0.021/121.2625

393 uVv

Then change microvolts to dBmV:
dBmvV 20log1o(microvolts/1000)

20l0g+10(3.93/1000)

20l0g10(0.00393)

20(-2.40595)

-48.12 dBmV

From Table 1, a measurement distance of 15 feet requires that you add 3.52 dB to the leak level: —48.12
+ 352 = -44.6.Converting —44.6 dBmV to microvolts per meter will tell you if you exceed the FCC 10-foot
limit of 20 uV/m:
dBmvV

(10 2 ) x 1,000 x 0021 x F(MHz)
(10 20 ) x 1,000 x 0.021 x 121.2625
(10 -223) x 254651

0.0059 x 254651

14.995 uVim

microvolts per meter
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Cable Exchange

Technically certified equipment
Largest database of equipment available

The following is a partial listing available
for immediate shipment to qualified buyers.

Call: 1-(800)-422-2567 to place your order.

In Colorado, call 1-(303)-694-6789

BENCO
BPF-B, BAND PASS FILTER, CH 8
BLONDERTONGUE
BPF, CH SINGLE
ESMTVRO, MODULATOR
MCA-B, CH PROCESSOR AGC
MCA-BTVB, CH PROCESSOR AGC
MCX-V, XTAL CONTROL CONV
BRAIN
MD-43, DECODER DTMF 5FUN
CASCADE
CEPS-3, POWER SUPPLY
CCOR
CSA-300-3, EQUALIZER T4XX
DISP-3, DISTRIBUTION SPLITTER 3-3
EQA-1A, EQUALIZER T4XX
EQA-220-2, EQUALIZER T4XX
EQA-220-4, EQUALIZER T4XX
EQA-220-6, EQUALIZER T4XX
EQS-186-4, EQUALIZER LAN
T-421-002, TRUNK AMP
CENTURY 3
3122H, AMP MODULE
COMPUVID
CODD-5, WEATHER COMPUTER
CDD-51, COMPUTER INTERFACE
CKB-1, KEYBOARD
PS-209-1, BAROMETER
EAGLE
NE-E, TRAP
NE-F, TRAP
JERROLD
AO-36, SURGE SUPPRESSOR, 30V
AO-6, SURGE SUPPRESSOR, 60V
C2-CAR-AGC, COM ||
C2-CHASSIS, COM I
C2-CH/IF-07, COM Il
C2-CH/IF-11, COM II
C2-IFA-2, COM Il
C2-IFICH-04, COM Il
C2-IF/ICH-10, COM Il
C2-PSC-2, COM lI
CFM-5, COM FM CHASSIS
CFM-5FM, COM FM FM MOD
CFM-5PS, COM FM POWER SUPPLY
COM-MC-13, COMM Il SIGNAL PROCESSOR
FFT4-17, FEED FORWARD TAP
FFT4-20, FEED FORWARD TAP
FFT4-23, FEED FORWARD TAP
FFT4-26, FEED FORWARD TAP
FFT4-29, FEED FORWARD TAP
FM-1, FEEDER MAKER
FM-2, FEEDER MAKER
FM-3, FEEDER MAKER
FM-4, FEEDER MAKER
JRX3102, CONVERTER
JSM2, CONVERTER
JSM2DIC, CONVERTER
JSM3, CONVERTER

OAK

JSM3DIC, CONVERTER
LFP1S, PASSIVE FILTER
RCG-115N, RETURN CARRIER GENERATOR
SEP-225H, EQUALIZER-ADJ.
SEP-250H, EQUALIZER-ADJ.
SEP-255H, EQUALIZER-ADJ.
SEP-260H, EQUALIZER-ADJ.
SEP-260J, EQUALIZER-ADJ.
SEP-260L, EQUALIZER-ADJ.
SEP-274H, EQUALIZER-ADJ.
SEP-274L, EQUALIZER-ADJ.
SEP-274ST, EQUALIZER-ADJ.
SEP-274TL, EQUALIZER-ADJ.
TRA-108A, RETURN AMP
MACOM
DCW-060B, MINITAP
DCW-090B, MINITAP
DCW-12DB, MINITAP
DCW-16DB, MINITAP
DCW-200B, MINITAP
DCW-24D8B, MINITAP
DCW-3008B, MINITAP
DSV-3, SPLITTER, 3-WAY, 55D0B
MAGNAVOX
3800-30, SPLITTER
MISC
4-WAY, 4-WAY SPLITTER
40-00532, MAST CLAMP

MARK-Il, SCRAMBLER

PECA
18D1212

PHASECOM
2105-10, MODULATOR, TV, 10 IN, iIF OUT
2105-13, MODULATOR, TV, 13 IN, IF OUT
2106-10, MODULATOR, TV SAW, CH 10
2106-IF, MODULATOR, TV, IF/OUT
2175-E, MODULATOR, COHERENT, CH E
2176-10, MODULATOR, COHERENT, CH E
2206-E, MODULATOR, TV, CH E
7060, CHASSIS FOR DRAWER
7060-00, CHASSIS FOR DRAWER
7060-03, CHASSIS FOR DRAWER
7060-RACK, RACK FOR 7060 CHASSIS
7120-02, MODULATOR, PHASE LOCKED, CH 2
7161-05, MODULATOR, HRC CH 5
7161-06, MODULATOR, HRC CH 6
7161-09, MODULATOR, HRC CH 9
716110, MODULATOR, HRC CH 10
7161-11, MODULATOR, HRC CH 11
7161-12, MODULATOR, HRC CH 12
7161-168, MODULATOR, HRC CH 168
7161-F, MODULATOR, HRC CH F
7161-G, MODULATOR, HRC CH 10
7161-PCG072, PILOT CARRIER, HRC, CH 72
7161-PCG120, PILOT CARRIER, HRC, CH 120
7161-PCG168, PILOT CARRIER, HRC, CH 168
7170-03, MODULATOR COHERENT, CH 3
7170-04, MODULATOR, COHERENT, CH 4 —




Cable Exchange

PHASECOM

7170-05, MODULATOR, COHERENT, CH 5
7170-06, MODULATOR, COHERENT, CH 6
7170-07, MODULATOR, COHERENT, CH 7
7170-08, MODULATOR, COHERENT, CH 8

CM-4, TRUNK AMP
PCM-4H, HOUSING FOR PCM-4
PCRA, RETURN AMP
PCSPL-1, SPLITTER
PCSPL-2, SPLITTER

7170-09, MODULATOR, COHERENT, CH 9 PCSPL-3, SPLITTER

7170-10, MODULATOR, COHERENT, CH 10 PCSPL-4, SPLITTER

7170-11, MODULATOR, COHERENT, CH 11 PCTB-6, TRUNK TERMINATING BRIDGER
7170-12, MODULATOR, COHERENT, CH 12 PD-0, PAD

7170-13, MODULATOR, COHERENT, CH 13 PD-3, PAD

7260-06, DEMODULATOR, TV, CH 6 PD-6, PAD

7360-02, PROCESSOR, HETRODYNE, CH 2 PD-9, PAD

7360-03, PROCESSOR, HETRODYNE, CH 3
7360-04, PROCESSOR, HETRODYNE, CH 4
7360-05, PROCESSOR, HETRODYNE, CH 5

PH, HOUSING — P SERIES
PPLUG, POWER PLUG
T3LE, LINE EXTENDER

7360-06, PROCESSOR, HETRODYNE, CH & T4BDC-8, PAD
7360-07, PROCESSOR, HETRODYNE, CH 7 T4BDL-12, PAD
7360-08, PROCESSOR, HETRODYNE, CH 8 T4CM, CONTINUITY MODULE

7360-10, PROCESSOR, HETRODYNE, CH 10 T4SPL, PAD
7360-11, PROCESSOR, HETRODYNE, CH 11 TFAV, TRUNK AMP AGC
7360-12, PROCESSOR, HETRODYNE, CH 12 TFM, TRUNK AMP MGC
7360-13, PROCESSOR, HETRODYNE, CH 13 TFPS, POWER SUPPLY
7360-F, PROCESSOR, HETRODYNE, CH F TH, HOUSING FOR T SERIES
7500-02, INPUT CONVERTER, CH 2 VEQ-12/250, EQUALIZER
7760-02, INPUT CONVERTER, CH 2 VEQ-12/300, EQUALIZER
7760-03, INPUT CONVERTER, CH 3 VEQ-8/300, EQUALIZER
7760-04, INPUT CONVERTER, CH 4 XH, HOUSING FOR X SERIES
7760-06, INPUT CONVERTER, CH 6 XR2A, FORWARD MOD AGC
7760-07, INPUT CONVERTER, CH 7 XR2B, BRIDGER MOD INTERMEDIATE
7760-08, INPUT CONVERTER, CH 8 XR2B-2, BRIDGER 2 OUTPUT
7760-10, INPUT CONVERTER, CH 10 XR2B-4, BRIDGER 4 OUTPUT
7760-11, INPUT CONVERTER, CH 11 XR2DA, DIST AMP HYBRID AGC
7760-13, INPUT CONVERTER, CH 13 XR2DM, DIST AMP HYBRID MGC
7780-11, INPUT CONVERTER, CH 11 XR2F-1, INPUT MOD
7780-12, INPUT CONVERTER, CH 12 XR2F-13, INPUT MOD
7780-22, INPUT CONVERTER, CH 22 XR2F-14, OUTPUT MOD
7780-24, INPUT CONVERTER, CH 24 XR2F-19, OUTPUT MOD
7780-29, INPUT CONVERTER, CH 29 XR2F-3/110, INPUT MOD
7780-35, INPUT CONVERTER, CH 35 XR2F-4, INPUT MOD
PICO XR2F-5, OUTPUT MOD
XUV-H, XTAL CONTROL CONV XR2F-7/110, OUTPUT MOD
PIONEER XRF2-8, OUTPUT MOD
BC2001, CONVERTER XR2HA, LINE AMP HYBRID HRC
BC3300, CONVERTER XR2HM, LINE AMP HYBRID HRC
RAYCHEM XR2LAF-1, POWER INPUT MOD
TF-500-C, THERMOCRIMP CONNECTOR XR2LAF-2, POWER INPUT MOD

TP-500-C, THERMOCRIMP CONNECTOR
TP-750-C, THERMOCRIMP CONNECTOR
TP-875-C, THERMOCRIMP CONNECTOR
TS-500-C, THERMOCRIMP CONNECTOR

XR2LAF-3, POWER OUTPUT MOD
XR2LAF-4, POWER OUTPUT MOD
XR2LARA, REVERSE AMP MOD
XR2LA-PS, POWER SUPPLY

TS-750-C, THERMOCRIMP CONNECTOR XR2LS-3, LINE EXT

TX-750-C, THERMOCRIMP CONNECTOR XR2M, FORWARD MGC MOD
SCIENTIFIC ATLANTA XR2PS, POWER SUPPLY

C230250, SPECTRUM INVERTER FOR 6350 XR2RHA110, REVERSE AGC MOD

STANDARD COMPONENTS XR2SPH, HOUSING FOR XR2PS
CS PLUS-2, CONVERTER XR2-13, TAP, 4 WAY
STURGEON BAY XRBI, INTERMEDIATE BRIDGER
CC-1005, ROKA CLIP XRCE-3, LINE EXT
CC-1010, ROKA CLIP XRCE-6, LINE EXT
CC-1020, ROKA CLIP XRDC-16, LINE EXT
TEXSCAN XRDC-8, LINE EXT
EQ-08/250, EQUALIZER, 250MHZ/8DB XRLA, LINE AMP
EQ-08/300, EQUALIZER, 300MHZ/8DB XRLS-2, LINE EXT
EQ-12/300, EQUALIZER, 300MHZ/12DB XRLS-3, LINE EXT

XRPG-3, PILOT CARRIER GENERATOR
XRPR, POWER SUPPLY

KCMG, MANUAL GAIN BRIDGER
PCAB-1, TRUNK BRIDGER AGC

PCAD-1D, TRUNK BRIDGER AGC XRRP, LINE EXT
PCAD-1H, HOUSING FOR PCAD-1D XRSP, LINE EXT
PCMD-2, TRUNK BRIDGER TIMES FIBER

PCMB-2H, HOUSING FOR PCMB-2 T6875, CABLE, 875 BARE/NEW/2600’ PER REEL

Call: 1-(800)-422-2567 to place your order.

In Colorado, call 1-(303)-694-6789

Reader Service Number 53.
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Help Wanted
---------------------------
= TECHNICAL TRAINING SPECIALIST :

COX CABLE SAN DIEGO, the nation’s largest cable television system offers a i

i challenging career opportunity for a seasoned Technical Training Specialist in

B beautiful San Diego.

i As a member of our expanded professional training staff, you will be positively i
impacting the organization. Tasks include assessing technical training needs, i
] evaluating available instructional methodologies, designing and testing curriculum [ |
materials using criterion referenced instruction principles, presenting programs, and |

= evaluating their effectiveness.

B The successful candidate will be a self-starter with outstanding oral and written com-

i munication skills, a solid academic background in RF theory and satellite communica- ]
tions, and at least 1 year work experience as an instructional designer in a technical
field. Knowledge of instructional design principles and adult learning theory must .

|

[} be demonstrated.

B coxCableoffers avery competitive salary, relocation assistance, an excellent program [ |
| of employee benefits, and an outstanding work environment. For immediate con-
] sideration, applicants should forward their resume and salary history in confidence to: |

[ | Ronnie Rossman [ |

| COX CABLE SAN DIEGO [ |

i Cox Cable 5159 Federal Blvd. B
San D'ego San Diego, CA 92105

l A non-smoking company .

| | Committed to Excellence An Equal Opportunity Employer [ |

I I I O N N OO AN T N N DN D N NN NN NN NN NN NN NN NN N N B B

CABLE INSTALLERS
For nation-wide work.
Late model truck required.
Training available.

Call 800-669-8765, Ext. 3012
for more information.

WANTED—SALES
AND SALES MANAGER
for well-established manufacturer of
CATV and Data products. Salary and

override. Box 36, Jericho, Long Island,
NY 11797.

UNDERGROUND PERSONNEL
AND SPLICERS NEEDED

Long-term employment
CONTACT:

EARLY & SONS

(508) 374-8033
Fax (508) 374-1876

Equipment For Repair

‘“‘The Cable Equipment Repair People’’

* |ine Amplifiers and Headend Equipment Repaired
All Makes And Models

* Signal Level Meters Repaired and Calibrated

o Flat Rate Labor Plus Parts

For reliable, guaranteed repairs, please
send your cable equipment to ACS.

ADVANCED CABLE SERVICES
Division of Aaron Communication Services Inc.
2045 S. Valentia St., Suite 4
Denver, CO 80231
c FAX: (303) 337-3084

Call (303) 337-4811

We Marlet Used Equipment

CATV Equipment Repair

32 Years Staff Experience
Call or Write

Cable
Warehouse & Repair

2042 TIFFIN AVENUE
FINDLAY, OHIO 45840
419-422-3242
Ask for Tom

Professional Services

& ASSOCIATES

Must carry and CLI surveys
Technicali services for
franchising
& system acquisitions
Engineering and Design
191 Broadway
Saranac Lake, NY 12983
518-891-1002

CABLE SEARCH
ASSOCIATES

Professional Search
and Placement

Call or Write
WICK KIRBY
(312) 369-2620
P.O. Box 2347
Naperville, IL 60565

ANALOG RF DIGITAL
ENGINEERING RESOURCE

30 YEARS EXPERIENCE
FOR DETAILS CALL OR WRITE

SERENICS, INC.

129 SOUTH TAFT AVENUE
CHALFONT, PA 18914
TELEPHONE (215) 822-8249

Equipment For Sale

/4/\/\-\/ ANTHONY'S
MANUFACTURING SERVICE

PLOW BLADES
Irrigation/Wire/Combination 1
For Any Machine—For Any Application
(800) 383-PLOW T
(719) 475-PLOW  p o gox 17701
Colorado Springs, CO 80935

COMMUNICATIONS TECHNOLOGY
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Help Wanted

Equipment For Sale

MLE

FOR SALE

Converters—Most Brands—Most Types
Refurbished Starting at $8.00 for Plain Janes.

WE REPAIR

Converters—Head End—Line Gear
In California & Georgia

“TRY US, YOU'LL LIKE US.”

ANTICIPATE YOUR NEEDS

LARGE SUPPLIES FOR THE NEXT 12-24 MONTHS
QUALITY REFURBISHED LINE GEAR

Used/Refurb. Pathmaker 300/330 Amps & L/E Loaded
Used/Refurb. Magnavox 300/330 Amps & L/E Loaded
Used/Refurb. Jerrold 300/330 Amps & L/E Loaded

NATIONAL STOCKING DISTRIBUTOR
TEXSCAN/PATHMAKER
NOBODY DOES IT BETTER

Nobody Does it Better Than
MLE MAIN LINE EQUIPMENT

1650 W. 180th St., Gardena, California 90248
800-444-2288 FAX (213) 715-6695

Palmer
CableVision

Headend/Microwave Technician

Fast growing Palm Springs area
Cable Company has full time open-
ings. Chalienging position, ad-
vancements, and good benefits.
Must have a valid drivers license
and good driving record.

Send resume to or call:

Palmer CableVision
Personnel
41-725 Cook Street
Palm Desert, CA 92260
(619) 340-1312

Call
(303) 792-0023

for classified ad placement!

CLASSIFIEDS
INFORMATION

Three Easy Ways To Place
Your Classified Ad

¢ Fill outthe attached classified ad form
and return it to CT Publications Corp.
¢ Call (303) 792-0023 for assistance
with your ad placement.

¢ To save time and mailing costs, use
our TELEFAX (303) 792-3320.

Mechanicals

2% " x Depth

Minimum: 1” in depth, additional 2"
increments

Classified

12 point Helvetica boldface heads
9/10 point Helvetica medium body copy

Display Classified

Typestyle same as classified or as
specified by advertiser. Any display ad
designed by publisher will be subject
to production costs of $50 per hour.
Maximum: V2-page display
advertisement.

136 AUGUST 1889

Publisher’s Policy

1. Advertisements costing less than
$200 must be paid in advance.

2. Deadline will be 1st of each month
prior to publication date.

3. Ad copy must be submitted in
typed format.

4. Cancellation date will be the 1st of
each month prior to publication date.
No cancellations accepted after this

Date of Insertion

date. Cancellations must be received
in writing.

5. The contents of advertisements are
subject to publisher’s approval.

Rates
Classified 1 column x 1inch = $75
Disptay 1 column x 1inch = $79

Ad Information

Headline

Copy (attach additional sheet if necessary).

Address

Blind Boxes are available.

CT 8/89

COMMUNICATIONS TECHNOLOGY
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New Construction e Installs e Balancing ¢ Splicing

%

Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebuilds

Harold Bigham PO. 803
(904) 932-8869 Gulf Breeze, FL 32562

SYSTEMS WEST

m CATV/LAN Design CAD Sales/Training/Rentals m
m Base/Strand/Asbuilt AutoCAD CATV Software m
m Digitizing/Scanning AutoCAD Specialist m

m Applications Programming Mobile Operator m

22BanyanTree e |rvine, CA92715 ¢ (714)857-2885

ESCOE GREEN
ENGINEERS

Specializing in design of analog, audio video, and data
transmission on coaxial or fiber networks.

¢ AutoCad ¢ Design

¢ Intergraph e Strand Mapping
* Magic ¢ Construction

® Linex ¢ Drafting Services

Daryl Rosenberger

® Aerial & Underground
Construction

Cablemasters Corp.

¢ Strand Mapping

e System Desi
ysiem Design Our Name Says It All
¢ Residential & MDU
Installations
® Subscriber Audits Contact:

5569-3 Bowden Rd., Jacksonville, FL * Proof of Performance o srsee
(904) 636-0244 * FAX (904) 636-0277 * Fiber Optics and L.A.N. Services PO. Box 219
EMPLOYMENT OPPORTUNITIES AVAILABLE Lake City, PA 16423
CATV DESIGN The Fiber School
L;A‘nd Construction Company, Inc.
II: 1-800-937-3423  1-800YES FIBER
ASSOCIATES, INC. ,
* Design « AutoCad Drafting The Fiber Connection, Inc.
» Strand Mapping * LinexCad Drafting PO. Box 245
* As-Built Mapping * Cad Training/Setup Stafford Springs, CT 06076
» System Analysis ¢ Drafting Services

3100 $ LAMAR, SUITE 101, AUSTIN, TX 78704

ARLES O’ REILLY
CEO.

STEVE WILLIAMS - DOUG BURNS .
President (SI 2) 444 246' Vice President Home Phone: {203) 871 6750
D & D LE CON CTORS R. R. (Rich) Barks 1111 Woods Nl Road
E. D. (Dan) Stone Ballwin, MO 63011
> National Sales Representatives (314) 891-4123
> ::;': ;I?R:;E;o:_rwlhn: gt‘"atlon Cable Television 1-800-443-0738
> Drop Replacements S
> Tap Audits
> Unpdenground Construction Fiber Optic and Coaxial System Degigns —
Turnkey Installation Services —=ATlarl
On Site Project Management — 2

Dwayne Witt Drop Transfer
4 Seneca Ct.
Appleton, WI
54911 (414) 738-8041

Systemn Design (D3 Program)
CLI Surveys (including MTCE Services)
Mapping Services (Base, Strand. As Built) Linex CAD System

COMMUNICATIONS TECHNOLOGY
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Jumper Cables
Custom connectors and cables for all aspects of CATV

Gilbert AHS All types of cable from
PPC Belden
LRAC and others Comm Scope

Times

Quick delivery on all colors and lengths.
Write or call: (602) 581-0331
P.O. Box 43437, Phoenix, AZ 85080-3437

- e = —— o = = = ——— =

IRON MOUNTAIN, MICHIGAN
COAX - FIBER

QUALITY SERVICE PERFORMED ON A TIMELY BASIS
- SINCE 1957 -

MAPPING - DESIGN - CONSTRUCTION - ENGINEERING

CABLE CONSTRUCTORS, INC.

1-800-338-9292

KLUNGNESS ELECTRONIC SUPPLY (KES)

1-800-338-9299

SIGNAL LEVEL METER REPAIR

Prompt, Professional Service
at Reasonable Prices

JGL

ELECTRONICS, INC.

4425 BLACKSTONE DRIVE
INDIANAPOLIS, INDIANA 46237
317-783-6130D

| SN = =

N

TSB, Inc. @& )
* DESIGN, STRAND MAP, AS-BUILTS w
¢ CAD DRAFTING SERVICE

* HEADEND RACKING AND RENOVATIONS
* CLI

* TAP AUDITS

¢ ONSIGHT TECHNICAL TRAINING

* STRUCTURAL ANALYSIS OF TOWERS

PO. Box 244 Yankton, SD

Fax: (605) 665108 (605) 665-1393 5707

Quality Reconditioned
Test and Measurement Instruments

Signal Level Meters Spectrum Analyzers
Network Analyzers Sweep Generators
Microwave/Waveguide Components
hp Tektronix Riser Bond Texscan Wavetek

Calibration and Repair Service

fc/‘/lcg Onstruments

@ Door to door sales

B Audits
8 Drop Rebuilds

800-234-7434

TELECOMMUNICATIONS
CORP.
@ Trapping

@ Drop Installation
B Pre/Post Wire

2 N. Sandusky Street ¢ PO. Box 690 ¢ Delaware, Ohio 43015
(614) 363-3645 « (800) 937-AMCI » FAX (614) 363-1451

JOHN JAMES CATV SERVICE

Specializing in:
@Headend Proofs
8Repairs
8FCC Offsets

1218 Franklin Cir., NE.

Atlanta, GA 30324 404-636-1031

PUBLICATIONS CORP.

Barbara Allen Bellomo
Classified Ad Manager

COMMUNICATIONS TECHNOLOGY * INSTALLER/TECHNICIAN

12200 E. Briarwood Ave. « Suite 250 + Englewood, Colo. 80112 « {303] 792-0023
Mailing Address. PO. Box 3208 + Englewood, Colo. 80155
TELEFAX (303} 792-3320

138 AUGUST 1989
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WE WILL MEET ANY
LEGITIMATE PRICE QUOTE

WE WANT YOUR BUSINESS

QUALITY RF SERVICES, INC. TESTS EVERY HYBRID FOR GAIN, SECOND ORDER,
THIRD ORDER AND CURRENT CONSUMPTION. WE WILL ALSO TEST COMPOSITE
TRIPLE BEAT AND RECORD THE WORST CASE READINGS ON REQUEST.

FOR THE FIRST TIME IN QRF HISTORY, WE WILL ALSO SELL UNTESTED HYBRIDS,
AS OUR COMPETITORS DO! TO SAVE YOU EVEN MORE MONEY!

(UNTESTED HYBRIDS WILL NOT BE SHIPPED UNLESS YOU REQUEST THEM)

THE CHOICE IS YOURS!

IF YOU ARE ORDERING FROM THE ORIGINAL MANUFACTURERS (JERROLD, SCIENTIFIC
ATLANTA, MAGNAVOX, C-COR, TEXSCAN, ETC.) WE CAN SAVE YOU A BUNDLE!
LARGE QUANTITIES ¢ IN STOCK ¢ NO MINIMUM ¢ SAME DAY SHIPPING

i With confidence in our products, money back guarantee, experienced personnel
and a proven track record, why would you settle for less?

WHEN ONLY EXCELLENCE WILL DO!
QUALITY R.F. SERVICES, INC.

850 Park Way, Jupiter, Florida 33477
(800) 327-9767 (N FL)(800) 433-0107 (407) 747-4998 FAX (407) 744-4618

See us at the Eastern Show, Booth 102. DMV
Reader Service Number 54.



cicioras FORUMINIITIIIIIHHHIII I
subscriber value in ATV

By Walter S. Ciciora, Ph.D.
Vice President of Technology
American Television and Communications Corp.

As the cable business matures, further in-
creases in penetration and profitability will be
made only if subscribers are well-served. For the
technologist, this usually means quality video
and audio and reliable service. But increasingly
it also means cost-effectiveness. Providing the
highest quality video and audio at the highest
cost will lose subscribers just as certainly as will
poor quality signals. The right balance of signal
quality and cost-effectiveness yields a percep-
tion of value.

It isimportant to understand that the balance
that creates value changes withtime. A few years
ago when consumer electronics equipment had
lower resolution, less signal processing and more
distortion, a balance point with high signal quality
would produce poor value. The costs would not
justify the result. Subscribers couldn't use that
level of signal quality because their equipment
couldn’t provide that level of picture and sound
quality. The costs would be objectionable and
subs would have been ill-served. Now, when
nearly all TV receivers can reproduce pictures
better than NTSC can deliver, the balance point

has shifted. Nowit isimportant to provide better
quality signals. But cost remains an important
part of the value equation.

There is animportant lesson in this as we con-
sider advanced television (AT V) systems. While
TV screensare relatively small, money spent on
full ATV quality will result in aloss of cost-effective-
ness and a corresponding loss in the percep-
tion of value. But as TV screens become larger,
more attention will have to be paid to noise and
distortion in cable systems if the balance that
yields value is to be maintained.

Knowing what consumers want intime to cost-
effectively provide it is both difficult and key to
providing value. When itcomes to ATV, we must
recognize that we don’t know what consumers
want. A few examples will help make the point.

The Coke experience

| recommend the book The Real Coke, The
Real Story by Thomas Oliver (Random House,
1986) for two reasons. First, it's an interesting
story all by itself. More importantly, it teaches the
difficulty in determining what consumers want.
The Coca-Cola Co. has a large staff devoted to
consumer monitoring and analysis, possibly
larger than its counterpart in the entire cable

industry. ithas asincere interestin providing what
the consumers want. In spite of this, Coca-Cola
made a major, costly error when ittriedtochange
the taste of Coke.

The testing evidence seemed to indicate that
thisis whatthe consumers wanted. Itis possible
thatthe consumersreally didn’'t know what they
wanted until the options were made available.
Only then did the consumers determinethatthe
original product was the more desirabie; this
came after Coca-Cola had spent a fortune on
making the change.

Two who should know about video

The two proponents of ATV systems in this
example are very experienced entitiesinthe U.S.
TV market. Each has had market shares in the
20 percent and higher range for several decades.
Both have had sizable, experienced staff mea-
suring and testing consumer perceptions and
desires. Yet they have come to remarkably dif-
ferent conclusions on what they feel consumers
want from ATV.

Zenith offers an ATV system intended to pro-
vide substantially increased vertical and horizon-
tal resolution. It is designed to accommodate a
range of aspect ratios (the ratio of picture height
to width). Atleast one Zenith spokesperson has
repeatedly claimed that consumers would be
quite pleased to remain with the existing 4:3
aspect ratio. Further, this spokesperson feels that
picture tubes will be animportant part of the ATV
market. Going tothe new 16:9 aspect ratio would
be a waste, in this opinion.

On the other hand, Sarnoff Research Center,
the former R&D unit of RCA, proposes a system
that features a wide screen, only a modest im-
provement in resolution and relatively low cost.
Sarnoff talks about large projection displays.

Itis truly amazing that these two highly com-
petent, experienced and respected organiza-
tionshave cometo nearly op posite conclusions
on what they believe consumers want.

If we take the lessons learned from the Coke
experience and add to this the divergent opin-
ions as to what consumers want as interpreted
by Zenith and Sarnoff, we can’t help but want to
be very cautious. It would be arrogant of us to
think we could do better.

Prudence demands that we be careful. We
must not assume we know what subscribers
want and spend large sums of money to provide
it. This could seriously unbalance the value equa-
tion. Instead, we must strive to find waysto learn
what subscribers want and provide it in a cost-
effective way.

One of the more difficult ATV decisions will be
over timing. Clearly, subscribers who own no ATV
equipment do not want ATV signals. More import-
antly, they don't want to pay for ATV signal
delivery. Additionally, they don't want existing
NTSC signalsto beimpaired because of ATV sig-
nals carried for someone else. But subscribers
who have purchased ATV equipment will want
to be served. Balancing the needs of these two
groups will be a challenge. Both have their own
concept of what value means.
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Apicture is worth a thousand words.

Even so, we would still like to take the time to discuss our
BA-6000 Multi-Vendor Compatible addressable converter.

The complicated connections of a converter, IPPV sidecar, VCR
switcher, splitters, switches and many, many, many jumpers make
for a crowded television settop and a confused subscriber. Pioneer
believes simplicity leads to subscriber satisfaction.

The BA-6000 addressable converter is advanced, yet simpie to
operate. Pioneer's unique VCR Filter ™ module allows subscribers
to record a pay program while watching a basic channel, or vice
versa. At a fraction of the cost, the VCR Filter ™ makes cable connec-
tions the way they should be—simple.

You even can offer the benefits of PPV without further cluttering

asubscriber's television settop. The BA-6000 offers an integrated ®
IPPV module, eliminating the need for an add-on unit. m p l 0 N EER

Call (800) 421-6450 to discover exactly how to untangle your PIONEER COMMUNICATIONS OF AMERICA, INC.
Subscribers. 600 East Crescent Ave. « Upper Saddle River, NJ 07458
Pioneer BA-6000. The Choice is Yours. (201) 327-6400 » Outside New Jersey (800) 421-6450 ©198
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BIRO CO-CHANNEL LOCATOR MAP I

O
Off-air Ch. 8

|
I
I
I
I
I
| 4
By Steven I. Biro |
President, Biro Engineering |
| 1
This is the seventh in a series of maps with technical and program parameter listings for off-air Channels 2-69, designed |
to be used when the cable system experiences co-channel interference. With this information, the headend technician can |
pinpoint the closest (i.e., the most probable) offenders, determine their directions and start the verification process with the
rotor-mounted search antenna. Based on the tabulated technical information, the search can be concentrated on the most |
powerful stations or those that have the highest transmitting antenna towers. |
The computer program for the maps was developed and data for the listings was collected by the staff of Biro Engineering, |
Princeton, N.J. The information is accurate as of Sept. 1, 1988. |
Key to listing |
Call letters: Ch. 8 station identification i
City: Station location or the area served by the station :
Network aftiliation: |
CIA CBS and ABC programming |
CIN CBS and NBC programming
AN ABC and NBC programming |
ACN ABC, CBS and NBC programming | A
ED Educational station (PBS) | v
IND Independent station |
CBC Canadian Broadcasting Corp.
cTv Canadian Television Network |
RRQ Reseau Radio Quebec |
Power: The effective visual radiated output power (in kilowatts) :
Offset: The offset frequency of the station |
0 No offset |
- -10 kHz offset
+ +10 kHz offset |
|
HAAT: Transmitting antenna height above average terrain (in feet) 1
Call Neiwork |
letters City affiliation Power Offset HAAT |
WAKA Selma, Ala. CBS 316 0 1757 |
KJUD Juneau, Alaska AIN 1 0 1
KAET Phoenix ED 316 + 1756 '
KAIT Jonesboro, Ark. ABC 316 - 1750 |
KSBW Salinas, Calif. NBC 158 + 2934 |
KFMB San Diego CBS 316 0 740
KJCT Grand Junction, Colo. ABC 120 - 2720 l
KTSC Pueblo, Colo. ED 316 0 1224 | v
WTNH New Haven, Conn. ABC 166 0 1210 |
WXFL Tampa, Fla. NBC 316 - 1550 |
WPBS Athens, Ga. ED 316 - 1080
WXGA Waycross, Ga. ED 316 + 1030 |
KIFI Idaho Falls, Idaho NBC 316 + 1520 |
WSIU Carbondale, Iil. ED 316 0 890 |
WQAD Moline, Ill. ABC 309 0 1010
WISH Indianapolis CcBS 316 - 990 O I
KCCI Des Moines, lowa CBS 316 - 1953 |
KPTS Hutchinson, Kan. ED 302 0 800 |
KNOE Monroe, La. CBS 316 + 1890
AUGUST 1989 COMMUNICATIONS TECHNOLOGY |
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Call
letters

WVUE
WMTW
WAGM
WOTV
WHM
WGTQ
WDSE
KOMU
KULR
KPAX
KBGT
KSNK
KLAS
KOLO
KOBR
WROC
WGHP
WDAZ
KUMV
Wuw
KVIJ
KTUL
KSYS
KGW
WWCP
WGAL
KESD
KZSD
WDCN
WFAA
KUHT
KGNS
KLST
WXEX
WCHS
WKBT
CFCN
CFRN
CKTN
CHAN
CBWS
CKYA
CKCW
CBYT
CFLA
CBNT
CBYT
CJOH
CKUR
CBWA
CBLA
CKNX
CIVA
CBGA
CKRS
CBGA
Civv
CHEM
CFQC
W8VI

City

New Orleans

Poland Spring, Maine
Presque Isle, Maine
Grand Rapids, Mich.

iron Mountain, Mich.
Sault Ste. Marie, Mich.
Duluth, Minn.
Columbia, Mo.

Billings, Mont.

Missoula, Mont.

Albion, Neb.

McCook, Neb.

Las Vegas

Reno, Nev.

Roswell, N.M.

Rochester, N.Y.

High Point, N.C.

Devils Lake, N.D.
Williston, N.D.

Cleveland

Sayre, Okla.

Tulsa, Okla.

Medford, Ore.

Portland, Ore.

Johnston, Pa.

Lancaster, Pa.

Brookings, S.D.

Martin, S.D.

Nashville, Tenn.

Dallas

Houston

Laredo, Texas

San Angelo, Texas
Petersburg, Va.
Charleston, W. Va.

La Crosse, Wis.

Medicine Hat, Alberta
Red Deer, Alberta

Trail, British Columbia
Vancouver, British Columbia
Dauphin, Manitoba
Fisher Branch, Manitoba
Charlottetown, Maritime Provinces
Cowhead, Newfoundiand
Goosebay, Newfoundland
St. Johns, Newfoundland
Stephenville, Newfoundland
Cornwall, Ontario
Huntsville, Ontario
Kenora, Ontario
Manitowadge, Ontario
Wingham, Ontario
Abitibi, Quebec

Chandler, Quebec
Roberval, Quebec

Ste. Anne des Monts, Quebec
Saguenay, Quebec

Trois Riviere, Quebec
Saskatoon, Saskatchewan
Christiansted, Puerto Rico

COMMUNICATIONS TECHNOLOGY

Network
affiliation

ABC
ABC
ACN
NBC
IND
ABC
ED
NBC
NBC
cBS
IND
NBC
CBS
ABC
NBC
NBC
ABC
ABC
NBC
css
ABC
ABC
ED
NBC
IND
NBC
ED
ED
ED
ABC
ED
NBC
CcBSs
ABC
cBS
cBS
Cctv
cTv
cTv
cTv
cBC
cTv
cBeC
cBC
cBC
caecC
CBC
Cctv
IND
cBeC
cBC
CcBC
RRQ
CBC
cBC
CBC
RRQ
IND
crtv
ABC

Power Offset

316
105

316

32
316
316
288
316

I+ 1 O+ 001 + 0O

316
2095
316
166
316
316
316
316
166
316
132
316

60
316
166
12
245

I+ 1 401 +4 1 ©O0O0O |

316
316

-
o]
1 +0O++0+01 + 1 O0O+++ 1 ++0+01 0+ 10+ |

260
299
1

4
179
278
13
325
200 +

I+

+ ©

AUGUST 1889

HAAT

990
387
355
970
556
978
950

750
2150
2000

710
2000
2930
1760

505
1269
1480
1060
1000

580
1880
2668
1770
1208
1360

750

870
1280
1680
1850
1020
1450
1052
1236
1540

882
1544
2315
1147

490
206
650
855
1231
615
4850
433
599

763

532
1410
1984

651

866
141
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