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Give Your Subscribers Another Major Attraction.
The bigger the name, the
bigger the attraction. It's what
creates box office hits. Raises
television ratings. Sells magazines.
And makes Panasonic Cable
Converters amajor attraction to
your subscribers.
Panasonic Cable Converters
give you a unique selling
advantage. Because Panasonic® is
the most highly recognized name
in the cable industry. The name
customers select themselves for

home and business electronics.
And Panasonic Cable
Converters are designed for
convenience and ease of use.
With features like volume remote
control, favorite channel memory,
last channel recall, parental
control and sleep timers. Plus all
the quality and reliability you've
come to expect from Panasonic.
Give your subscribers
another major attraction. With
Cable Converters from the

company they're tuned into
everyday Panasonic.
For more information on
Panasonic Cable Converters, call,
NE 609-589-3063, MW 513-530-9216,
SE 404-717-6845, W 415-736-4847.

Panasonic
Video Communications
Circle Reader Service No 1

The Best Customers In America Deserve The Best Products.
Air.
The sophisticated dielectric of MC?
Conveys the signal faster. Undampened by
foam. Without noise. Flat.
The air enclosed in short chambers.
Hermetically sealed. Fully bonded to outer
dielectric sleeve and center conductor.

Aid pt. Inner strength and outer strength.
Bending without creasing, cracking, leaking.
Wards off water. Or keeps it confined.
No migration.
20% Fewer amplifiers needed over longer
distances
The Perfections Of Air Are Apparent
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Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
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Signal theft: No longer a basement business
Cable pirates: they're sneaky, they're smart and they're getting
rich from dollars diverted from cable operators. CED's Leslie Ellis
reviews the touchy but growing piracy problem. Also, asidebar
illuminating some rather contradictory conversations with a
variety of illegal descrambler suppliers is included.
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The status of status monitoring equipment
Cable operators are beginning to recognize the importance of
status monitoring equipment and are earmarking budget dollars
for the technology. CED's Roger Brown provides an update on
this often overlooked segment of cable television equipment.
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More on outages
42
Jones Intercable's Roy Ehman continues his elaborations regarding
cable outages. This month, cable's "outage watchdog" reviewsWorldwide.
electronic protection of outside plant in an approach that costs
relatively little and yields reductions of 50 to 80 percent in
lightning and transient-related outages. Specifically, Ehman
examines the reasons for grounding and bonding, fuses and metal
oxide varistors (MOVs).

An estimated 11 million signal thieves
steal cable services each year. Photo
by Tony Stone,
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Color Bursts

10

Cablevision Systems' addressable tests

Spotlight

PCN update: Questions ever clearer
It's been six months since personal communication networks
(PCNs) joined the cable television lingo with such gusto—and
according to Jerrold Communication's Geoff Roman, the questions
surrounding this emerging business are getting clearer. An
update of PCN technology including international comparisons
is provided.
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Thoughts on digital video

Capital Currents

20

Time to think about digital audio

My View

The time is now for 1 GHz technology
According to Steve Necessary of Regal Technologies, the time for
GHz technology is now. In this forum-type commentary, Necessary
review the reasons for anatural progression toward 1GHz.
Included are discussions including compression, expansion and
the economic rewards associated with 1GHz technology.
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NEXUS IRD-2
INTEGRATED RECEIVEGUDZSCRAMBLER
VIDEO

PLUS CAPABLE

The Nexus IRD-2
You asked for EASY CHANNEL ADDITIONS, so
we incorporated an internal power supply.
You asked for an EASY TO USE IRD, so we provided
front panel control of transponder and audio subcarrier
tuning, and front panel LEDs for operating status and
channel indication.
You asked for EXCEPTIONAL RELIABILITY; the IRD-2
is backed by the free Nexus five-year warranty.*
You asked for FLEXIBILITY; the IRD-2 provides front
panel C/Ku switching, and is fully VCIPm and VCII Plusrm
compatible.
You asked for A GREAT PRODUCT AT A GREAT
PRICE, and we delivered. Call today to find out more.

ENGINEERING COM
7000 Lougheed Highway
Burnaby, BC, V5A 4K4
Tel: (604) 420-5322
Fax: (604) 420-5941

*MP" and VCII Plus" modules are covered by awarranty
;Provided by General Instrument Corp.

Bellevue, WA.
Tel: (206) 644-2371
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Editor
Roger Brown

It came across my desk as a seemingly innocuous press release: Cablevision
Systems chooses addressable tap technology for two systems on Long Island.
Cablevision engineers, when queried, were likewise reticent to make much of
the announcement—choosing instead to note the field trial is as much atest of
the technology as the operational savings it promises.
But just like the ATC Brooklyn/Queens deployment of 1GHz of bandwidth
and Jones Intercable's roll-out of interdiction in Elgin, Ill., the test represents
another operator willing to move beyond aphilosophical discussion into testing
and deployment.
There are a number of key technological leaders in cable TV. And when
you sit them down to talk technology,
a gleam comes to their eye. They talk
about compression and 150 channels,
interactive television, HDTV, etc. with
acertain excitement.
But, inevitably, cost issues come into
play and the dream fades into a
discussion of what is pragmatic and
prudent. lbchnology costs money and
money is always in short supply.
Another limiting factor is peer pressure. Everyone wants to be the first to
do something because it garners a lot
of attention. But when you get right
down to it, the engineering community
within the CATV industry is a closeknit group and no one wants to fail in
front of their friends. Secrets don't stay
secrets long. Consequently, seemingly
"offbeat" ideas often aren't fully explored for fear they won't work. And
that's too bad.
That's why it's encouraging to see operators try new things. Technology is
opening a lot of new doors. They shouldn't be slammed shut because there is
disagreement over implementation issues. We need to recapture the entrepreneurial spirit that lead to so many new ideas. Sure, some failed—miserably.
But others were accepted and became the norm.
The key concept to remember is that nothing is perfect everywhere. Individual
systems have specific needs. Interdiction isn't right everywhere. Neither is
compression. There are still plenty of systems that don't, and won't, have any
fiber for the foreseeable future. Is that necessarily wrong?
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Stop Unnecessary Truck Rolls
With DROPguard
TM

Service piracy
is just one of the problems diverting
revenues from your bottom line. Do
delinquent receivables mean anything to you? How about the costs
generated by excessive churn?
Now you can eliminate them all,
simply and cost-effectively, with
DROPguardTM, the new off-premises
addressable tap from AM Communications that gives you control over
remote service connections from
your own office.

Providing instant access to
individual subscriber drops,
DROPguard allows you to
bring customers on and off line,
immediately and for any length of
time, without the need for expensive — and uncertain — truck calls.
You will appreciate how DROPguard
helps you minimize churn costs and
prevent illegal hook-ups while discouraging non-payment.
DROPguard is especially well-suited for
high-risk, high-churn or inaccessible
areas, where truckrolls are costly and
undesirable. It can replace passive taps
anywhere in your system, and need not
be deployed system-wide. You will find
that, by increasing the efficiency of your
operation and helping capture more of
your profits, DROPguard will soon pay
for itself.

DROPguard is field-proven and is
supported by the Cable DataTm
billing system.
For more information about
DROPguard and our other products
for CATV systems, please call
1(800) 248-9004.
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COMMUNICATIONS
We're Keeping Watch!
1900 AM Drive •P.O. Box 9004
Quakertown, PA 18951-9004
Tel: (215) 536-1354

Fax: (215) 536-1475

1(800) 248-9004
Circle Reader Service No. 5
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Cablevision Systems will test
Dropguard addressable tap
Amid all the confusion over interdiction, digital video compression and the
consumer interface, Cablevision Systems Corp. is testing yet another alternative—the addressable tap.
The Long Island-based MSO has
elected to purchase an unspecified
number of Dropguard addressable taps
from AM Communications of Quakertown, Pa: and will install them in two
locations. Cablevision plans to use the
devices, which are little more than
standard taps that can be remotely
enabled and disabled, in areas of high
churn and in environments with high
concentrations of multiple dwelling
units.
According to Wilt Hildenbrand, vice
president of engineering support and
customer relations, Dropguard will be
installed in Westchester and East Hampton, Long Island. Those two areas were
chosen because the latter is a resort
area with high seasonal traffic, and the
former is mostly high-rise apartments
prone to a high percentage of signal
theft.

lar projects. DeLane notes that unlike
interdiction systems, addressable taps
can be easily deployed in pockets of
addressable systems without impacting power consumption or system design. "We're putting alot of effort into
(supporting the roll-out at Cablevision).
Ithink it's safe to say we're betting the
farm on (the technology)."
While AM may bet the farm, the
wager is considerably less for others.
However, the idea of controlling video
signals somewhere other than inside
the home is receiving alot of interest.
Look for many other operators to use
the simple technology for university,
MDU and resort areas.

Telephone
on coax cable?
In an ironic twist that won't be
missed by many, anew provision of the
National Electrical Safety Code may
mandate that all underground commu-

Printed
Data

Lou theft?
Hildenbrand is most interested in
determining if the taps result in less
theft and increased operational efficiencies because of their ability to be
turned off remotely without dispatching atruck. He downplayed the significance of the deal with AM, but said if
the units "work as advertised, we'll
probably deploy them elsewhere." He
also said the field trial would be test
the technology as well as the theory of
operational savings.
The functionality of devices like
Dropguard fit in well with Hildenbrand's philosophy of working toward
a "permanent drop system" that, once
it is installed, is left largely intact. By
performing fewer physical connects
and disconnects, it is believed that less
money will be spent on drop cable,
connectors and other hardware. It is
also thought to impact signal leakage,
the majority of which comes from the
drop system.
While
Cablevision
largely
downplayed the announcement, officials at AM were ecstatic. David DeLane, vice president of marketing at
AM, believes Cablevision's adoption of
his product may spur others into simi-

an additional, optional symbol could
be used to identify CATV cables. A
possible cable TV symbol might be
simply "CATV" (see Figure 1).
Under the proposal, underground
supply cables will be imprinted with a
lightning bolt. In either case, the
identifications will be imprinted or
embossed on the outermost jacket at
40-inch intervals.
Kearney notes that another proposal
makes it more likely for power companies, especially smaller, municipally
owned entities, to consider providing
television, data and telephone services.
The proposal, advanced by the power
industry, permits expanded use of communication cables in the supply space
of utility poles. This proposal removes
the present-day "exclusive use" requirement, which reserves the supply
space on the pole for power company
data and communications only. While
the proposal preserves the 40-inch
neutral space between supply and communication attachments, it would also
allow customers or entities other than
the power companies to be served by a
power company-installed and maintained communication cable.
Persons or organizations wishing to
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Symbol for Communication Cable
NESC Proposed Marketing for Underground Cables
nication class cables, including those
used for CATV, be marked with a
telephone handset for identification.
The proposed requirement is part of the
1993 Code, which is in its final review
stage (comments are due no later than
September 30).
According to Jim Kearney, director
of engineering at Malarkey-Taylor Associates and NCTA's representative to
the NESC, the handset symbol was
chosen because the NESC only distinguishes between communications and
supply cables, and not between types
of communication providers. However,
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file comments on the proposal are
urged to contact Kearney (202) 8357800 or write, no later than September
30, to: NESC Committee at the IEEE,
445 Hoes Lane, P.O. Box 1331, Piscataway, N.J. 08855-1331.

AT&T shows
new EDFA
A new line of erbium-doped fiber
amplifiers (EDFA) designed for voice,
data and cable TV was unveiled in late

STAR 2010 SLMS.
SIGNAL LEVEL
MEASUREMENT
SYSTEM:
It's more than the
finest Level Meter ever
built. ..it's a data
management system!

A

N

CABLE AND LOCAL AREA NETWORKS

CALAN, INC.
Dingman's Ferry, PA 18328
1-800-544-3392 •In PA: 717-828-2356

DATA ACQUISITION
DATA ANALYSIS
DATA COMMUNICATION
CALAN's STAR 2010 has taken carrier
management to alevel never before available
to the cable industry.
First, it's simply the best level meter ever
designed — covering the entire frequency
range (5 MHz to 1GHz) with unmatched
speed (36 channels in less than 2 sec.),
accuracy, stability and simplicity of use.
It's also a data management system—
incorporating aprogrammable computer
interface, bar code labeling, built-in comparison and analysis capability, and communications with PC's and printers.
It is field upgradeable with provisions
for user installed software modules
and plug-in option cards.

FAX: 717-828-2472

Priced right and portable...you
can put STAR 2010 in the
hands of every technician.

Circle Reader Service No. 6

Visit us at the Great Lakes Show, booth 219

COLOR BURSTS
July by AT&T Microelectronics at the
Optical Society of America's meeting.
The addition of fiber optic amplifiers
allows cable operators to take the
stronger signal and split it to numerous
receivers, thereby reducing the cost of
a laser/receiver link. The device can
also be used simply to extend the reach
of atelevision signal.
The device is designed to amplify
signals sent in the 1550 nm window.
ib date, however, most cable operators
have chosen to deploy their systems
using 1310 nm hardware because those
devices have been available longer.
The M1701-Type "Thinpak" amp
module houses both the optics and
electronics in a 3-inch by 6-inch metal
package. It is priced in the low-$30,000
range and is primarily intended for
laboratory and developmental use. The
device uses a high-power 1480 nm
pump laser to boost signals.
AT&T joins several other manufacturers of EDFA's with its product, but
is one of just a few developed with the
CATV industry in mind. Corning Inc.
displayed its amplifier module during
the SCTE Cable-lbc Expo in Reno in
June. Te date, however, Cablevision
Systems is the only MS0 that has
publicly committed to use of the 1550
nm window for video delivery.

Compression Labs
aligns with ATRC
As the testing and selection process
for a national HDTV standard gets
underway, system proponents are striking strategic alliances they hope will
give them aleg up on the competition.
The latest deal involves Compression Labs Inc. (CLI) and the Advanced
Television Research Consortium (which
consists of the David Sarnoff Research
Center, Philips Consumer Electronics,
Thomson Consumer Electronics and
NBC). The two have agreed to integrate CU's technology into both ATRC
systems. (The ATRC is presently planning to attack the selection process on
two fronts via its Advanced Digital
Television system and its NTSCcompatible, "extended definition" system, called Advanced Compatible Television, which was under test at the
Advanced Television Test Center as of
press time).
Graceful degradation
According to an ATRC spokesman,
CLI was brought in to help the consor-

tium deliver a signal with maximum
coverage and "graceful degradation"
of the digital signal. This would eliminate the sharp signal cutoff thought to
be characteristic of digital systems.
Compression Labs also created the
compression algorithm used by Skypix
for its DBS service.
The ATRC consortium has chosen to
pursue both "true" HDTV and enhanced NTSC because it believes the
widescreen, 16-by-9 picture is what
will attract viewers to HDTV. By
spurring sales of widescreen televisions (and programming) now, the
evolution to HDTV will be less painful,
the consortium believes.

HDTV broadcasts
planned in Canada
With testing of HDTV underway, the
next question is: Will anyone buy it?
'lb help spur interest, several companies and organizations have announced
plans to broadcast HDTV to the public.
Japan's NHK has been showing an
hour of HDTV every day for almost two
years; CableLabs announced its plans
to show HDTV via cable systems (but
so far no details have been made public)
and now, Canada will show HDTV in
bars.
Skyvision Entertainment, adivision
of John Labatt Ltd., has put together a
network of pubs and bars to show sports
programs via satellite. It is expected
that between five and 10 venues will
be networked together within six
months.

GI chooses
Macrovision
to protect PPV
In what must come as a major blow
to rival Eidak, Macrovision was selected by General Instrument as the
copy protection technology for its DigiCipher digital video compression system.
DigiCipher compresses as many as
five standard NTSC signals into a
single 6-MHz slot. The technology is
being considered by many cable operators to be the vehicle to cost effectively
deliver multiple channels of pay-perview in a near-video-on-demand environment.
Macrovision's PPV protection tech-
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nology builds upon the anticopy process
that has been used on millions of
videocassettes. It incoroprates two anticopy process to degrade copies of the
programming offered via PPV. Of
course, the original programming is
unaffected and can be watched normally.
The Macrovision technology will be
integrated by GI into its decoder and
can be activated by the rights holder
in a program-by-program basis. No
pre-programming or previewing is nec ;
essary to protect pre-recorded programs and live events require no
special equipment for protection.
Macrovision officials expect the technology to be embraced by the DBS,
cable, TVRO and hotel industries to
protect programming.

Jottings
Scientific-Atlanta scored a major
coup by snatching Bob Luff away from
Jones Intercable. Luff joins S-A's broadband group this month as vice president of strategic operations. He was
with Jones for five years (and was just
recently named the MSO's chief technical officer) after stints with United
Artists and the FCC... Speaking of
S-A, that company has rolled out its
new addressable converter with onscreen graphics. More than 50,000
model 8600 set-tops are expected to be
shipped to 20 different systems by the
end of October... In case you think the
cable industry is slow to catch on to
new ideas, get this: A survey conducted
by The Professional Video Marketplace
shows that broadcasters and cable
operators are among the leaders in
adopting desktop video technology (and
cable operators even beat out the
broadcasters). The same survey showed
that nearly every broadcaster surveyed
said DBS was the most significant
development to them... International
Cablecasting Technologies, the digital audio service delivered via CATV,
was on the receiving end of a $12.5
million infusion of cash from ScientificAtlanta and KBL Services Inc.
(KBLCOM), a subsidiary of Houston
Industries. The two firms purchased
discounted ICT stock... Some 60 U.S.
and Canadian communications firms
have joined together to form the
Switched Digital Services Applications Forum. The group will promote
and develop switched digital products.
For info, call (703) 689-5654.... •
—R oger Brown
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SPOTLIGHT

Earl Langenberg

A welcome ally
The cable television industry couldn't
ask for a better guy to be working for
the competition. As VP of engineering
for US West's Cable Communications
division, Earl Langenberg is adevoted
and knowledgeable 18-year cable veteran—one look around his office confirms it.
The walls are adorned with aseries
of CATV-related photographs, including one of a cow entering what looks
like abarn—but on closer examination,
the barn is really a makeshift cable
headend. Plaques and knick-knacks
from cable industry groups are smattered about; a segment of a patented
piece of cable sits prominently on a
shelf. A mug given as a gift from his
colleagues at Rogers Cablesystems sits
beside it.
A premeditated leap
Why did this well-seasoned engineer, with aresume citing engineering
stints at Systems Wire and Cable,
Rogers Cablesystems and American
Iblevision and Communications, choose
to "cross the fence" into the telco
world?
"Two reasons. First, I was interested in US West's involvement in the
United Kingdom—it's the only place
in recent history where cable television
and telephone licenses were granted to
the same owner operator. That's intriguing," Langenberg explains.
"Secondly, they have a tremendous
amount of resources—not to say that

cable doesn't," Langenberg quickly adds,
almost protectively. "I could—and do—
argue very favorably in favor of cable
television."
When asked about the differences
between cable and telcos, Langenberg
is thoughtful. "The only place I can
find where our two industries are at
real odds with each other anymore is
at the association level," Langenberg
says.
"The reason is that they're each
protecting turf. Our game plan is to
keep cable operators out of our business; and cable operators are trying to
keep us out of their business—when in
fact, it's acommon business," Langenberg emphasizes. "I feel that the two
industries will come together as partners, not as adversaries."
Langenberg has an expansive vision
for the telco/cable partnership, which
he foresees happening within 15 years.
As the engineering visionary for US
West's cable arm, Langenberg's crystal
ball depicts a partnership hinged on
existing and future fiber/coax architectures.
"The cable television network and
the telephone network will look the
same, eventually," Langenberg predicts. "Because cable's fiber optic treeand-branch architecture will liken telco's
physical star/logical bus architecture—
to the point where the two are very
near, if not identical. Then, I think
active and passive devices will only be
used to maintain a usable two-way
communications path, as opposed to
processing.
"I guess Ishould say at this point
that 'my views do not necessarily
reflect those of US West,' "Langenberg
laughs. "Most telephone engineers
today will tell you that there is aneed
for intermediate electronics that actually do signal processing in the network.
"That's where the difference lies,"
Langenberg adds. "They want to do
processing in the middle. Ithink that's
too expensive."
Perhaps it's Langenberg's extensive
cable background that keeps cost concerns paramount. It's obvious during
his description of the cable/telco network of the future. "The fiber optic
network will be subdivided into hubs
to cost-effectively handle current requirements.
"As these requirements increase
over time, hub sizes can again be
subdivided. These hub requirements
will soon be in a 1,000 to 500 homes
passed range," Langenberg says.
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Why a partnership?
"A cable-telco partnership will
clearly, happen, though," Langenberg
asserts, "because the cable television
partner brings operating expertise in
programming and entertainment services. The telco partner provides expertise in marketing and managing
switched voice and data."
To Langenberg, an eventual cable/
telco alliance "just makes sense. You
use the expertise of the individual
players. You use the resources and the
money available. You work collectively. It's common sense," Langenberg
says.
Common sense seems to be another
element that means a lot to Langenberg, particularly when discussing future technologies. "What seems to be
the most real, I think," Langenberg
says, "is anetwork that accommodates
cable television entertainment video,
local access telephone, cordless telephone, cellular telephone, and (power)
load management."
And it's the network that combines
video, voice and data that Langenberg
cites as his greatest forthcoming challenge.
Aside from that, Langenberg is working on a seemingly mundane, but
highly important project that will costeffectively water seal active and passive cable television components and
protect them in underground installations. "I'm really interested in it,"
Langenberg explains, "because it's
never successfully been done. Ithink
that with the help of the folks at United
Artists, we'll successfully do that in the
U.K. within ayear."
Married to the Industry
When not traveling back and forth
from the United Kingdom, Langenberg
is an avid golfer, skier and boatsman.
Interestingly, his wife Barbara is the
director of planning and analysis for
United Artists Entertainment. "I'm
literally married to the cable industry,"
Langenberg laughs. "Barbara represents the management side of cable,
and Irepresent the engineering side
in our relationship"—which must make
for some lively dinner discussions.
The NCTA, SCTE and IEEE round
out Langenberg's professional affiliations. But wait a minute—why no
telephone trade associations? "Good
question," Langenberg sheepishly answers. "That'll change. But none right
now." •
—Leslie Ellis
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Were here to back you up.TM

for the expected appeals to be filed and
ruled upon, aprocess that is estimated
to take about ayear.
Required reading

Between the lines
The events of the week of July 22,
1991 will have Washington lawyers
and politicians all abuzz for months (or
even years) to come. During this week,
the Honorable Judge Harold Greene
ruled that the restrictions that kept the
regional Bell operating companies
(RBOCs) out of information services
must be lifted.
Judge Greene (as all CED readers
should know) is ajudge who presided
over the divestiture of the old Bell
system. At the time of his ruling
(modification of final judgment, or
MFJ), the RBOCs were prohibited from
awide range of activities.
Some of these were called the "line
of business restrictions," and a more
specific issue was and is that of "informational services." Prior to the actions
of this week, the RBOCs were not
allowed to provide the content of information services, nor were they allowed
to change, manipulate, edit, own or
otherwise influence the flow of information. They could, however, act as
carriers of the information services of
others.
From virtually the beginning of the
life of the MFJ, the RBOCs have been
petitioning the court to release them
from the various restrictions. Now, it
seems, they have succeeded in convincing the court to let them have their own
way.
The good Judge did, however, stay
the effect of his ruling in order to allow
By Wendell Bailey, Vice President
Science & Technology, NCTA

taken up with a detailed explanation
of why the Judge felt that he had no
legal alternative. It seems that in late
1990, the appellate court that handled
an appeal of an earlier ruling on this
matter by the same judge, stated two
very important principles as its main
reasons for remanding the earlier case
back to Judge Greene.
These two principles are the crux of
the matter. One issue that the higher
court directed comment to was on the
amount of "weight" that the district
court judge should give to the filing by
the Department of Justice. The higher
court insists that the government
agency's finding should be given "special weight and deference." As Ihave
previously mentioned, Judge Greene
found the pleadings of Justice to be
unpersuasive in general and downright
incorrect in several areas.
The other issue was how the burden
of proof should be weighted. Judge
Greene felt that if the outcome of a
particular ruling was highly likely or
probably based on an analysis of his
findings, then that was the correct
standard to apply. Sort of like "guilty
beyond reasonable doubt."
The appellate court preferred the
test of certainty. That test is this
question: Was (or is) the court absolutely certain that the problems that
it believed would follow a ruling in
favor of the RBOCs going to occur?
Judge Greene, being athoughtful and
honest man, said that he could not in
good conscience state that any future
action would occur with certainty.

The actual document is "must reading" for anyone with an interest in this
issue. If one were to ignore the cover
page, he would be shocked to find at the
end of 53 pages that the Judge had
ruled to remove the restrictions.
Indeed, the Judge himself says, on
page 53, that "...it would hardly make
sense or be in the public interest to
cancel an important part of an antitrust decree forged after several decades of on-and-off litigation, and turn
a key ingredient of the emerging
information society over to corporations who not so long ago were involved
in major violations of antitrust laws,
and who even now seem ready to
engage in anticompetitive practices
whenever the opportunity presents itself. Indeed, it would be difficult to
conceive of astep that would be less in
the public interest."
The entire ruling is absolutely filled
with careful analysis of the issues on a
point-by-point basis. The comments
cover not only the activities of the
RBOCs, but the filings of the Department of Justice as well. The findings
are insightful and articulate and hard
(if not impossible) to refute with logic
or evidence, and they (the findings)
uniformly and without exception find
the claims of the RBOCs to be "in
error," "false," or "ridiculous." Greene's
comments regarding the Justice Department are more polite but equally
Impossible standard
critical and disbelieving.
Judge Greene notes time and time
The Judge went on to say that he felt
again the facts that are the record prior
that the test of certainty was agreater
to 1984 (when divestiture occurred) as
burden for the court to bear than would
well as the factual evidence of the
be required in a murder case. He
behavior of the RBOCs since divestitermed it "an impossible standard to
ture. He cites the overwhelming evimeet." Consequently, forced by an
dence of anticompetitive behavior of honest opinion of the appellate court's
the old Bell system as well as the
power over the district court, Judge
countless examples of monopolistic beGreene felt that he had no choice but
havior since the MFJ.
to free the RBOCs from these previous
The clearest and most disturbing restrictions, even though he firmly
undertone in the proceeding is the
believes that great harm will befall
plain fact of the good Judge's own
potential competitors in the marketconcern for the welfare of the American
place. In Washington, many times it
public and of the loss of a sharp,
seems that the facts are much stranger
competitive marketplace that he bethan fiction.
lieves is alive and well today.
This entire process is fascinating
If the picture is as Ihave painted it,
reading and Isincerely hope you will
then by now you must be asking
get a chance to see it. I'm sure there
yourselves why on earth the Judge
will be more comment and debate to
ruled the way he did. Iwondered that
follow on this case and in this magatoo. Several pages of the decision are
zine. •

16 Communications Engineering and Design September 1991

CO DikitELS BME

iUÍ

MICRO-BEAM.'

A Commitment to Service.
Channel Master® believes that customer service
shouldn't be a "High-Cost" option. That's why
MICRO-BEAM system specialists offer more customer services at no extra charge
than anyone in the business.

Total Customer Service

MICRO-BEAM allows you to cost effectively consolidate system equipment into asingle headend. 1, 2, 5
& 10 watt high performance CARS-BAND
microwave systems can be designed in a
variety of hub configurations delivering
up to 80 channels.

• 2Year Warranty -Includes Parts
and Labor.

For more information about the
MICRO-BEAM service advantage,

• 24 Hour On-Site Service 7 Days aWeek. (Continental U.S. Only)

Contact: Randy Karr
MICRO-BEAM® Sales Division

• System Design/Path Feasibility.
• On-Site Training.
• FCC Application Assistance.
• Equipment Installation and Path Alignment.
• Fastest Lead Time in the Industry. Equ ipme n t
and Spare Parts are In-Stock Ready to Install.

z'-1990 Channel Master. All Rights Reserved

niChanilelMaster.eivision

of Avnet, Inc.
P.O. Box 1416, Industrial Park Drive, Smithfield, NC 27577
Phone (919) 934-9711 • Fax (919) 989-2200
Circle Reader Service No. 9

an entire distribution network to customers at a cost per channel and
revenue per channel that will allow for
abusiness to be made out of it.
Any potential compression system
(including compression and modulation) must be evaluated on its merits
and cost/performance tradeoff throughout the entire system architecture,
including the studio, C-band headend
feeds, C-band delivery to the backyard,
Ku-band DBS, and of course, delivery
through the cable plant to the home.
For the cable industry, however, it
seems obvious that the most important
driver in the selection of a video
compression system architecture and
technology is the economics and performance of delivery of video to the
home.
A logical order

Digital video:
Some thoughts

It is therefore important that the tail
(satellite delivery) isn't allowed to wag
the dog (cable delivery). The compression system that will ultimately be
The theory behind the basic modulaselected for the cable industry must be
tion techniques of QPSK and 16-QAM the one which offers the best cost/
remain the same regardless of whether performance tradeoff for delivery via
the video compression system being the cable plant to the home. The system
used is based on Vector Quantization
must provide the data-rate flexibility,
(VQ) techniques or the Discrete Cosine
data multiplex structure and overall
'fransform (DCT), or any of the other system architecture to allow the operatechniques like Fractals or Wavelets
tor to provide a mix of secure fullbeing explored in research facilities motion NTSC-type video including sportthroughout the world.
ing events, film (movie) services, near
Therefore, it has been easy to present CD quality audio services, a host of
the information in an unbiased and data services, as well as a migration
non-competitive manner—something I path toward HDTV
have strived for, no matter what the topic.
This must be accomplished while
One day, (maybe next month) I'll
providing the capability of low-cost
summon the courage to attempt a local control of conditional access, adcolumn on the basics of VQ and DCT— insertion, and local live video programthe other half of the equation. This ming. And, of course, it would be nice
month, I'll shift gears a little, and
if the cable delivery technique and
briefly digress from discussions of the
satellite delivery technique were a
technology and think instead about a simple subset of the other, thereby
few of the business constraints that minimizing headend translation costs
must be weighed in the selection of any
as well.
video compression technology.
If we try to envision alikely scenario
Ultimately, if cable is to successfully
for the successful introduction of comimplement video compression in any
pressed digital video into the cable
of it's forms, it will require ahard look,
plant, we certainly wouldn't see a
not just at the technology itself, but at revolutionary flash-cut from analog to
the overall end-to-end system from a digital technology. Instead, we would
business perspective. After all, what is
likely envision an architecture that
the real goal? Have the goals changed takes an evolutionary approach by
from what they've always been? We're
creating a digital overlay (perhaps for
simply trying to deliver high quality
near video-on-demand) on top of existvideo, audio and data services through
ing analog services.
Such an architecture will allow, and
By Chris Bowick, Vice President
in fact require, that the new digital
Engineering for Headend Equipment,
services coexist with existing technoloScientific-Atlanta, Inc.
gies, thus preserving the existing user's
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investment, and focusing any additional investment that may be required
on the actual users of the new service.
In many cases, from an MSO's viewpoint, these costs must be weighed not
only against the potential revenue for
the services to be provided, but also
against the cost of providing such
services using the only technique he
has had to consider up to this point—
the simple expansion of analog bandwidth either through upgrade or rebuild of the existing plant.
But regardless of the initial cost of
implementation, eventually digital technology for the transmission of compressed digital video to the consumer
will make its way into the cable
architecture. As aresult, it's important
that the operator continue to prepare
and evolve his plant for the gradual
implementation of these new technologies.
Improvements today add up
This preparation will most likely
include continued bandwidth expansion in order to allow the operator to
keep his existing analog services, while
simply adding a potential new digital
tier of near video-on-demand. Fiber
upgrades will remain important in
order to improve not only the system
noise performance, distortion performance, redundancy, and reliability for
the benefit of the existing analog
channels, but for the digital channels
as well.
After all, as we begin to deal with
the very high data rates and sophisticated modulation schemes required for
the transmission of digital HDTV or
compressed NTSC, the better the plant's
noise and distortion performance must
be for successful transmission. Anything that is done today to improve the
performance and reliability of the existing analog plant will have a direct
impact on the successful future implementation of any future coexisting
analog and digital overlays with respect to performance and reliability.
Upgrading to 550 MHz and beyond,
use of conventional amplifier and fiber
technology will provide the operator
with the number of conventional analog channels that will be required to
satisfy his existing customer's needs,
allow for some growth in analog channel bandwidth, allow for the creation
of a digital overlay and improve the
performance and reliability of the analog as well as the potential digital
tier.
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Audio for HDTV

-

There has been ageneral agreement
that any HDTV format should include
high quality audio, but few people seem
to care what that might mean. There
is no agreement on the number of audio
channels. Because of the limited channel capacity and tradeoffs between
picture quality and coverage area,
devoting more channel capacity to
audio will either degrade picture quality or limit coverage area.
HDTV channel capacity limits
The FCC decided that HDTV must
fit into the existing 6 MHz TV channels. Each of the four digital HDTV
formats uses atransmission rate about
the same—around 20 Mbits/sec—to fill
the 6 MHz channel. That data stream
consists of video information, audio
information, ancillary signals such as
closed captioning and access control,
and error correction coding. Each of the
proponents devotes about 0.5 Mbits/sec
to audio information to four sound
channels. Not everyone thinks that
four channels is enough.
In order to understand these issues,
some background on digital sound
coding might be helpful.
The quality of HDTV audio should
be comparable to compact disc quality.
The CD uses traditional pulse code
modulation, with a CD sampling rate
By Jeffrey Krauss, Independent
Telecommunications Policy Consultant
and President of Telecommunications
and Technology Policy ofRockville, Md.

of 44.1 kHz and 16 bits per sample.
This gives a data rate of about 700
kbits/sec, or 1.4 Mbits/sec for stereo.
Pulse code modulation is not necessary for digital sound, however. Digital
audio compression techniques can be
used to lower the data rate. The Dolby
Adaptive Delta Modulation coding system operates this way. It can compress
CD-quality sound into 256 kbits/sec for
each channel, or 512 kbits/sec for a
stereo pair. This system has been in use
for anumber of years and is employed
by Digital Cable Radio.
Several digital audio coding techniques that achieve even greater compression have recently been developed.
They use Discrete Cosine 'fransform
or sub-band coding techniques. They
also make use of "audio masking"
techniques that eliminate the need to
transmit sounds that the ear is unable
to hear.
Two sound coding approaches that
use these techniques are the Dolby
AC-2 system and the Musicam system
developed in Europe. Both of these
approaches can achieve CD-quality
sound at 128 kbits/sec for each channel,
or 256 kbits/sec for astereo pair. AC-2
has been chosen by the American
TeleVision Alliance (General Instrument Corp. and MIT) for its DigiCipher
HDTV format. Musicam has been specified by the Advanced Television Research Consortium (Thomson, Philips
and NBC) for its Advanced Digital TV
format.
If 500 kbits/sec is available for
HDTV sound, then either of these
approaches will support four sound
channels or two stereo pairs. These four
channels could be used for stereo sound
in two languages, or for afour-channel
Surround Sound system.
How many channels of sound?
The FCC's Advisory Committee on
Advanced Television decided early on
that it would not require HDTV proponents to provide a minimum number
of sound channels. The Advanced Television Systems Committee, another
industry group, has a specialist group
working on sound formats. But it may
be too late to include an ATSC recommendation in afinal FCC standard for
HDTV, because the HDTV proponents
have already made their decisions on
what sound formats to supply.
ATSC is in the process of refining a
recommendation on HDTV audio prepared originally by Urn Keller, now a
consultant to CableLabs. It calls for
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main program audio of four channels,
and a"separate audio program" capacity of two channels. The four channels
of main program sound would be used
for left, right, center and rear (Surround). The SAP capacity would be
used for foreign language sound. In
addition, it proposes a 128 kbits/sec
monophonic sound channel for "descriptive video," aservice that provides
adescription of the video action for the
visually impaired.
In the current ATSC recommendation, the total of seven sound channels
would take up a channel capacity of 7
x 128 kbits/sec, or 896 kbits/sec. This
requirement of 896 kbits/sec is far more
than any of the HDTV proponents plan
to provide for audio capacity, and some
have used the term "extravagant" to
describe its allocation of channel capacity.
The latest development is the Dolby
AC-3 sound system. Dolby says that
the film industry will begin using a
film soundtrack format that carries six
channels of sound: left, right, center,
left Surround, right Surround and
subwoofer. (The subwoofer channel is
very narrow, with only 100 Hz bandwidth.) Corresponding to this film
standard, Dolby has developed adigital
sound compression system for HDTV
called AC-3, which can fit these six
sound channels into a data. rate of
about 320 kbits/sec.
This is far less than the 512 kbits/sec
that would be needed for four channels
of sound using AC-2 or Musicam. This
additional compression is feasible because the six channels are not independent of one another—there is some
redundancy that can be removed and
some additional masking that can be
achieved. But AC-3 is new, untested,
and has not been adopted by any HDTV
proponent.
At this point, it is hard to say how
many channels of sound we will eventually get with HDTV. The HDTV
proponents have designed their systems to include four channels of CDquality sound at 128 kbits/sec for each
channel, and that is what will be
tested. Dolby and CableLabs are pushing for more sound channels. The FCC
doesn't care. The broadcasters recognize that devoting more capacity to
sound channels could mean lower picture quality or smaller coverage area.
And probably only avery small minority of TV viewers even care whether
they get two, four or six channels out
of their two-inch, low-fidelity speakers. •
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Standards
Standards are adopted by regulatory
bodies and trade associations to achieve
one or more of the following objectives:
• System interoperability
• Avoidance of injury
• Product quality.
System Interoperability
Facsimile was invented in 1842 by
Alexander Bain. Until the International Telegraph and Telephone Consultative Committee (CCITT) adopted
a worldwide set of interoperability
standards in 1980, facsimile was little
more than ahobby—a toy. Now, we can
hardly function without FAX.
Dominant users or suppliers, such
as the pre-1982 Bell Telephone System
and, until recently, IBM, are able to
establish de facto standards without
government intervention. Worldwide
telephone service would not be possible
without voluntary compliance with
interoperability standards developed
primarily through CCITT. Noncompliance imposes its own penalties.
For years, IBM so dominated the
personal computer field that other
suppliers simply made their equipment
"IBM compatible." This is no longer
the case, and the personal computer
industry is finding the inertia of interoperability standards to be a severe
impediment to technological progress.
More and more companies like Apple,
By Archer S. Taylor, Senior Vice
President, Engineering MalarkeyTaylor Associates, Inc.

DEC, AT&T, Hewlett-Packard, and
Compaq are moving ahead rapidly
with different incompatible versions of
the "Open System" architecture.
Under General Sarnoffs dominant
influence, the U.S. television broadcasting industry led the world in developing the compatible color television
standards recommended by NTSC and
adopted by the FCC in 1952. Several
modifications to NTSC standards were
adopted later in the U.K. and France
as PAL and SECAM.
The U.S. became locked into the
525-line standard in 1941 when it
progressed significantly from 441 lines.
Because the U.S. developed television
many years ahead of Europe, we have
not been able to follow them to 625
lines. Even in the U.K., it took more
than 25 years to abandon the obsolete
441-line monochrome standard.
In 1949, RCA introduced the 45 rpm
7-inch audio disc changer, which it
hoped would replace 78 rpm for popular
music and become a universal standard. For abrief time, it did. However,
it never surpassed the popularity of 33
1/3 rpm discs and both were eventually
eclipsed by cassettes and compact discs
in retail distribution.
HDTV has opened the door to a
totally new set of TV standards. Will
even this be flexible enough to accommodate still further technological advance? Or will we once again be locked
in while others move ahead? That is a
key unanswered question.
Injury avoidance
Electromagnetic interference and
safety protection for life and property
are proper subjects for standards, either
mandatory or voluntary. The vast majority of mandatory FCC standards
relate to interference issues, except in
broadcasting where interoperability is
also featured. Electrical safety standards are generally voluntary, unless
mandated by state or municipal authorities.
Radiation hazards and workplace
safety standards are mostly governmentally mandated. It is hard to quarrel with safety standards, although
they can sometimes be unduly onerous.
Product quality
This is perhaps the most controversial standards issue. Does anyone provide mandatory standards for TV set
picture quality performance? VCR performance? Automobile performance?
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Who tells you that Bufferin and Tylenol and Advil and others must meet
specified standards of pain relief? Who
sets performance standards for Chevrolet, Ford, Mercedes, Jaguar, Cadillac
or Lincoln Continental? Yes, there are
some standards, but they usually relate
to interoperability (e.g. metric) or public safety (including pollution control
and health hazards), not often to product quality.
Perfect TV
In a sense, cable TV may be the
victim of its own somewhat overblown
claims of "perfect TV." While our
performance objectives represent high
quality and are generally realistic,
they may not be achievable 100 percent
of the time, nor at 100 percent of
subscriber terminals. Neither the FCC
nor city councils are equipped, or
positioned, to assess and maintain the
complex balance between product quality and price. Regulators are increasingly turning to competition in the
so-called "free market" to make these
decisions.
But, regulators cannot have it both
ways: Encouraging competitive enterprises like MMDS, DBS or telco entry,
while at the same time regulating both
product quality and price. The free
market presumes that customers will
pay the established price for satisfactory service, and decline to pay so much
for service that the customer alone
judges to be unsatisfactory.
Enforcement
Finally, no standards should be
adopted without realistic means of
enforcement, including methods of measurement that are consistent with the
mandated standards of performance.
No operating system can afford to shut
down completely while using the NCTA
CW method mandated for proving
compliance with the proposed FCC
intermodulation standard (53 dB noncoherent; 47 dB coherent).
The alternative NCTA method, using modulated carriers, requires raising all carrier levels by 3 dB and sets
performance objectives 6 dB higher
than for the CW method. If carrier
levels are not increased by 3 dB, the
equivalent performance objectives
should be 12 dB greater, i.e., 65 dB
non-coherent, and 59 dB coherent.
Standard performance levels should
not be set without defining an appropriate method of measurement. •
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Major issues
in network design
Editor's note: Stephen Dukes, director of advanced network development
at Cable Television Laboratories Inc.,
the industry-funded R&D consortium
based in Boulder, Colorado, provided
this overview of major current issues in
network design.
In designing cable networks, it is
important that we use as a starting
point the basic distinction between
network architecture and network design.
What we call network architecture
are those aspects of the network that
are independent of changing technology. By contrast, network design refers
to the building and upgrading of individual cable systems—a process which
at any given time is completely dependent upon available technology.
Having a network architecture that
is consistent for both large and small
systems—and that does not change as
technology changes—makes it possible
to anticipate and plan for avariety of
possible migrations, over a number of
years, without affecting the base that
already has been developed.
Fiber optic design
The single area drawing the most
attention today in network design is
fiber optics. It should first be acknowledged that quite a few systems may
By the CableLabs staff
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never deploy fiber. But even operators
of those systems can make use of
performance parameters in assessing
and improving their systems.
Perhaps the major question in any
fiber migration plan is just how far
fiber should be deployed out into the
network—with estimates ranging anywhere from 200 to 1,000 homes passed
per fiber trunk.
CableLabs is currently assessing the
need for optical amplifiers which operate at the 1550-nanometer wavelength.
We are also assessing whether pump
fiber systems can be used to extend the
reach of fiber transmission systems.
The bulk of the research and development to date has focused on 1550nanometer wavelength for optical amplification, however, there now appears
to be more research being conducted for
1310 nanometer optical amplification.
Most cable systems have deployed
singlemode fiber with azero dispersion
wavelength at 1310 nanometers. However, optical amplification may not be
an issue once fiber is deployed to fiber
optic hubs serving smaller numbers of
homes passed.
Some cable engineers desire uniform
system design parameters. Relevant to
this are our current efforts to define the
characteristics of the Local Distribution Area (LDA), which is the fundamental building block in any network
architecture. For example, coming out
of the headend we can go 10 dB to 12
dB before afiber optic hub is required.
But what about design parameters for
the area within 10 dB to 12 dB of the
headend, an area served not by a hub
but directly from the headend by
coaxial cable? The unifying concept of
the LDA is useful in analyzing such
issues.
Power and loss budgets
Progress also is being made in the
establishment of uniform power and
loss budgets for fiber optic and coaxial
cable. CableLabs is currently conducting a study of the power budget, and
will be examining fiber optic and coax
loss budgets in the future.
Spectrum allocation
Given that auniform channel distribution is not possible, what degree and
form of standardization is possible?
One step is to work toward a general
uniformity of spectrum allocation.
For a 1-GHz system, the spectrum
allocation may look like this:
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5MHz to 30 MHz: Upstream analog
channel (low-bit-rate data for signaling
purposes, etc.)
50 MHz to 450 MHz: analog NTSC
channels.
450 MHz to 550 MHz: digital NTSC.
550 MHz to 1 GHz: digitally compressed advanced television and (probably for some time) digitally compressed NTSC.
For a550-MHz system, the spectrum
may be allocated as follows:
5MHz to 30 MHz: upstream analog.
50 MHz to 450 MHz: analog.
450 MHz to 550 MHz: digital.
For a450-MHz system, the spectrum
allocation may be:
5MHz to 30 MHz: upstream analog.
50 MHz to 350 MHz: analog.
350 MHz to 450 MHz: digital.
For a 350-MHz system, the allocation could be:
5MHz to 30 MHz: upstream analog.
50 MHz to 250 MHz: analog.
250 MHz to 330 MHz: digital.
It appears that in cable network
design, operators will have to separate
or prevent spectral overlap of analog
and digital signals or be faced with
interference. It also is clear that digital
signals cannot be interspersed with
analog signals; no mixing and matching of analog and digital signals is to
be allowed.
The drop
The drop to the home continues to
be an area that needs major attention.
Fiber-to-the-hub and the other configurations employed in network design
today do not resolve the current problems of the drop. As system operators,
we must look at improving the quality
of the coax that we deploy to the home
so we can improve on its current
reliability as a video distribution medium. Fortunately, the drop does not
impact on PCS, which is wireless for its
last few hundred meters.
Beyond these network design issues,
CableLabs is focusing research on a
number of points considered integral
to the evolutionary development of the
cable network. The goal is to determine
how cable operators may use these
concepts and functions to improve service reliability, signal quality and to
provide customers with additional services.
Nehvork migration
Many of the technologies we read
about in trade journals do not become

LABWATCH
available as commercial products as
quickly as we may have anticipated—if
at all. As an integral part of network
design, the tracking of new technologies from inventions to commercially
deployable products is a critical element of network migration. It is possible to assess new technology and plan
for it well in advance—instead of
reacting to it—only by having an
overall network architecture as areference point.

more channels—both ATV and NTSC—
in the spectrum (probably between 450
MHz and 550 MHz or 550 MHz and 1
GHz) that is allocated to digital.
Some kind of digital protocol is
required in order to hand off the signal
going into and out of the headend, and
to interface with other networks. A
particularly interesting issue here is
this: If a compressed and encrypted
digital signal is coming into the
headend, should you decompress and

decrypt it at the headend for ad insertion and then recompress and reencrypt it to send it out again? Or, do
you encrypt and compress where the
source originates, and then decrypt and
decompress at the home?
Those are issues that any digital
protocol will address. But the critical
component of the protocol is that it will
make possible a uniform deployment
of digital equipment in the network.
Continued on page 57

Interactive functionality
Any future adoption of interactive
functionality has the potential to undo
a major advantage enjoyed by cable
operators. Until now, we have been
able to locate the electronic components with the greatest technical complexity at both ends of the network—
i.e., in the headend and in the consumer electronics equipment in the
subscriber's home. This has meant that
the consumer has paid for the switching equipment.
'lb hold down costs, it is desirable
that any adoption of interactive functionality be accomplished without relinquishing this cost advantage that is
now enjoyed. Currently projected network design provides for the routing/
switching of video and the switching
of PCS to be two separate systems.

Power &Telephone
brings you
Reliance quality!

Network management
As we improve system reliability
and technology changes in ways that
increase the complexity of network
operations, network management (ranging from simple on-line testing to
dynamic routing) is playing a growing
role in network design. If we decide we
must operate an on-line, 24-hour-a-day
network with no downtime, we may
even consider creating redundancy
through active standby equipment. Network management could also provide
automated failure and reconfiguration
control. An example of this is dynamic
reconfiguration or, at least, manual
reconfiguration that is accomplished
from a centralized point in the network. Adoption of such measures could
enhance system quality and reliability.
Digital network design
The advent of digital transmission
brings with it, of course, the capability
for digital compression and encryption.
Th date, discussions have centered on
compression rates of about 4-to-1. Compression will make it possible to carry

Call any one of our regional offices
for fast delivery of the unique and rugged
Access 360 line of CATV pedestals from
Reliance Comm/Tec. They are preassembled for quick installation and are
available in steel or PVC
Power &Telephone
models for 25 years of
Supply
Company
steady service. The lift-off
2701 Union Extended, Suite 300
cover provides afull 360
Memphis, TN 38112-4417
901/324-6116 FAX 901/320-3082
degrees of access to the
1.800.238.7514
enclosed equipment.
Other features include apractical rectangular design, multiple locking options
for security and versatility, and flowthrough louvers for improved ventilation.
Circle Reader Service No. 13
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highly guarded and sensitive aspects
of the signal theft problem. "Many of
the add-on products we're seeing are
imports from Pacific Rim countries,
mainly Taiwan and South Korea,"
Allen says. "Other than that, pirates
have been known to infiltrate third
party equipment brokerage or equipment repair facilities. They use all
sorts of schemes in order to portray
themselves as legitimate cable system
owners or operators."
For example, Allen says, a pirate
group commissioned a local garbage
collector to pick through the dumpster
of alegitimate converter repair facility.
Whatever salvageable pieces the trash
collector found were promptly turned
over to the pirate for re-use.
Verbal slip ups
In some cases, pirates have attempted to buy direct from manufacturers. "Usually, they slip up within
the first few minutes," comments one
engineer from aconverter manufacturing facility. "They'll call, pretending
to be involved in an MMDS application,
but won't know the first thing about
what they need. They'll ask for something that wouldn't work in that sort
of application. Then we're onto them."

white pamphlets.
One of the catalogs
even
offers
"dealer
pricing"
for quantities of 10
or more. Just about
every known security method, including
baseband,
phase modulation
and video sync suppression have been
compromised, if
what the pamCable pirates dii-ert an estimated $3 billi on ayear.
phlets advertise is
But that doesn't always work. In one
true. The advertised prices range from
case, a vendor unknowingly sold sev$89 to $395, depending on the unit.
eral thousand boxes to a pirate before
Clearly, the supply houses operate
discovering the gaps in the story. "He
on the "look the other way" philosophy
was very, very clever," the engineer
—what they don't know can't hurt
recalls. "He had been a previous
them. They shine the apple, hold it out,
customer, and as such knew some of the
offer a warning, accept payment and
ins and outs of the company." As part
quickly exit the picture before seeing
of the charade, the pirate went to
if the purchaser takes abite.
extreme lengths to imitate the actions
Slopping theft
of a legitimate operator, including
spending over $50,000 on ancillary
equipment and providing bills of lading
"proving" that the merchandise was
leaving the country.
The supply houses often advertise
their wares in low budget, black-and-

But cable is biting back. According
to Allen, more than 50 cases were
pending as of press time. Cooperation
between the Federal Bureau of Investigation (FBI) and local authorities is at
an all-time high, and cable systems are

Let us connect you
to a whole line of
quality CATV products;
including connectors.
Our extraordinary service
and follow-up is
recognized throughout
the CAN Industry.
With twenty-five years
experience and a newly
expanded distribution
facility we can
supply your CATV needs.

HAVE YOU MADE THE JCA CONNECTION ?

Isn't it time
for us to connect?

J
ERRY CONN ASSOCIATES, INC.
P.O. Box 444, Chambersburg, PA 17201
FAX (717) 263-1547 / (800) 233-7600 (in USA) / (800) 692-7370 (in PA)
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Inside the
pirate's brain
Ever talk to acable "pirate"? Well,
in preparation for this article, CED
did—and the experience was rather
illuminating, if not somewhat
predictable.
CED called 10 suppliers of "cable
descramblers" whose advertisements
appear regularly in apopular electronics hobbyist magazine. Three of the 10
were no longer in operation (one being
Global Cable Network, recently raided
in what the FBI is calling the "largest,
most comprehensive raid to date.")
The advertisements themselves are
intriguing. "Why pay sky high monthly
fees?" one asks. "Cable descramblers—
stop paying rental fees," and "Save
money. Don't rent," suggest others.

going to receive the pay channels
regardless," he continued. "And they're
sort of on their honor to notify their
cable company that they're doing that.
If they don't, they're wrong. They're in
the wrong, then."
CED's reply: "So you're saying that
Ipay $250 for your equipment, and
then pay for all the premium services
anyway? That doesn't seem to make a
whole lot of sense."
Supplier: "Read between the lines

Shhh
Don't Look At Our Price

Big contradiction

Sure you can get afully equipped Telsta A-28 for only
$27,995.00* complete. But that shouldn't be your only
reason for buying aTelsta.

Almost all of the advertisements
offer toll-free numbers for more information. CED called, pretending to be
adisgruntled cable subscriber tired of
paying high premium fees. The responses were nothing short of contradictory. Here's an example:
CED: "I'm not going to get in
trouble for doing this, am I? I've read
in the paper about people being arrested for this."
Supplier: "No, not if you abide by
the rules of our company."
CED: "Oh, Isee. And what are the
rules of your company?"
Supplier: "That's something Ireally can't get into."
Compared to other conversations,
though, that particular receptionist/
order taker was clearly arookie. Some
of the other companies had amuch
slicker line.

I\

After all, Telsta built its reputation on outstanding
quality .... that's why more Telsta's are on the road
•
• today than any other aerial lift. Quality you can see,
•
• and quality you can't see. Like sealed permanently
lubricated roller bearings, baked on paint that
t goes on before assembly so there are no hidden
I, spots to rust out and plating instead of painting
\\
*
a ,on high wear surfaces.

l

i - Its the little quality touches that add up to lower
.. operating cost, long-time productivity and a
•• unit that still looks good in your fleet after
•
\years of service.
Call us and we'll show you how little it takes
to move into Telsta quality.

TELSTA

Legal, illegal purposes
When the same question was posed
to another order taker, his more savvy
answer was, "There are legal purposes
for this equipment, and there are
illegal purposes. The legal purpose is
that if you're already paying for everything, and if you want to hook up a
second or third TV in your house, you
can buy this and hook it up and receive
those same channels in adifferent
room, instead of having to rent the
second or third box from your cable
company.
"Now, some people don't pay for the
full service and hook it up, and they're

here: That's what Ihave to tell you.
You follow me?"
CED: "But the reason Iwant to buy
this is to avoid paying those high
premium fees. So you're saying that to
do that, I'm in the wrong."
Supplier: "I don't want to know
what you're doing."
Apparently the "honor" argument
is what keeps the suppliers legal. A
third order taker informed CED over
the phone that the consumer is "on his

A LIFT
ABOVE THE REST
General Cable Company
P.O. Box 666. 5600 West 88th Ave.
Westminster, Colorado 80030
Phone: 303/427-3700
Facilities in: Westminster, CO
Hayward, CA
Pomono, CA
Frederick, MD
Lithonia, GA
Ft. Wayne, IN

A Unit of Penn Central Industries
*Prices slightly higher in Cali fomia. Prices good for I
991 chassis only. A I
prices FOB Telsta plant excluding taw, and registration.
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PIONEER
The Art of Entertainment

honor" to contact the local cable company
before ordering the descrambler. And
after receiving catalogs from three of
the seven suppliers, all included disclaimers regarding theft of service.
The catalogs offer every known cable
converter/descrambler, with the exception of Oak Industries' Sigma line.
Noting the exclusion of that particular
line, CED called back, asking how to
procure an Oak Sigma model. "That's
not available. You can only get that
box from your cable company," the
woman offered. When asked for another
source for the box, she slipped up abit.
"No. You can't get that anywhere. It's
not on the market. It's not on the
market because it hasn't been cr(acked).
Well, it's just not available," she blurted.
Talking with a CEO
After more investigation, CED
tracked down the president of one of
the descrambler operations, who agreed
to discuss his business if his name and
his company's name was excluded.
"Basically, it's like this: Our customers want to get all the cable channels.
We offer them away to do that. If they
don't contact their cable company, it's
not like we didn't tell them to. It's
called covering your ass," he stated.
And what about the estimated $3
billion cable loses to operations such
as his? "I guess that's cable's (expletive) problem," he laughed. "This is
free enterprise. Ihave aright to supply
aproduct that people feel they need.
And," he was quick to add, "it's not
illegal for me to provide that service.
What people choose to do with it—
whether they choose alegal or illegal
path—that's their business. Ican't be
blamed for that."

Pioneer has
fine-tuned its
entertainment
equipment to an
art.
Like its many
consumer products,
Pioneer's cable television addressable
converter products are
designed and manufactured with the same standard of quality and the same

dedication
to user satisfaction. To
you and your
subscribers,
that means
reliability, consumer friendliness and quality
you can count
on—because your
business demands
performance.
7

600 East Crescent Ave. •
Upper Saddle River, NJ 07458 •(201)327-6400
Outside New Jersey (800) 421-6450
cCopyright 1991
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Connections?
When asked where he obtained his
inventory of illegal converter/descrambler devices, the executive was remarkably candid. "A lot of it we have made
for us, somewhere else. Not in this
country. And the other part of it we get
from sources (people in the cable industry) think are legitimate," he offered.
Interestingly, one descrambler source
let its answering machine pick up
incoming calls. After the standard
"thanks for calling/we value your
business" line, the voice said, "oh, and
if you're calling the Office of Security,
you have the wrong number."
How ironic. •
—Leslie Ellis

taking acloser look at the problem.
In a recent Cable Poll survey, 81
percent of the respondents acknowledged making system audits on a
regular basis in an attempt to stop theft
of service. Similarly, 35 percent have
filed legal charges against signal
thieves.
Not surprisingly, vendors are doing
their part, too. General Instrument's
Jerrold Communications Division unleashed its "electronic bullet" in
Queens, N.Y. earlier this year with
remarkable success. And most other
vendors acknowledge having their own
type of "bullet" in the works. "Security is no longer just a benefit in a
converter product (when selling to)
operators," explains Ibny Wechselberger, executive VP of Oak Communications, "It's afeature; anecessity."
And in June, the OCST and the FBI
confiscated more than 50,000 units in
a raid in the cities of Reno and Las
Vegas, Nev. and San Francisco. "The
largest federal criminal seizure prior
to that was somewhere in the 18,000
to 20,000 unit range," Allen explains.
But even the efforts of the OCST and
the FBI don't necessarily stop the
thieves. In a recent court battle in
Grand Rapids, Mich., for example, the
pirate won. "We ran into a situation
where the judge disallowed some information about the `shady' business
habits of this person," says Assistant
District Attorney Julie Woods.
"The judge dismissed the information as prejudicial in nature. Then we
ran into a problem proving `specifie
intent' to steal cable services. It's very
difficult to prove that an entity has the
specific intent to enable his customers
to steal services, particularly when
there are disclaimers printed all over
his company's literature and order
forms discouraging theft of cable service."
"A large part of the problem, I
think," says Zenith's Brugliera, "is
that in urban areas, there are other
crimes of much greater significance
going on. Murders, and so forth. So
what if a guy is stealing a couple
hundred dollars worth of service when
there may be someone getting murdered two doors down. Which will the
police think is more important?"
Another large part of the solution,
Allen says, is educating subscribers
about theft of service. "There needs to
be a multi-faceted approach to this
problem," says Allen. "The three major components are technical countermeasures, legal recourse and education," Allen continues. "We've just

developed an educational kit for operators across the country. It deals not
only with educating our own industry
and employees, but community leaders
and the public at large that this is
indeed an economic crime which impacts what this industry can do.
"People don't understand that this
is clearly a lose-lose-lose situation,"
Allen continues. "The programmers
lose. The operators lose. Then the
honest paying subscribers lose, because

as in any business, prices reflect theft."
"Obviously, it will be extremely
difficult to try to completely eradicate
or eliminate theft of service," Allen
concludes. "But we definitely need to
step up our efforts and continue developing programs to deal with this on a
regular basis—whether it be on alocal
level, corporately or cooperatively
through associations. We need to reduce it to its lowest possible level." •
—Leslie Ellis

Build your own remote programmable RF/video switch with the Applied
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switches give you the flexibility to design aswitching
system that's customized for your particular headend or
hubsite application. Convenient rack-mount design and
front panel toggle switches make manual operation easy. And, fur remote
location activation, the RPS-4 offers RS 232C control circuitry on the back
panel. All previous switch settings are stored in anon-volatile memory in
case of power failure. Make your switch today. Call Doyle Harwood,
President, Applied Instruments, or write for our full color brochure.
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From Vision to Reality-Our
Fehrzia_ry, 1988
March, 1988

April, 1988

June, 1988

February, 1989
March, 1990

July, 1990

October, 1990

March, 1991
ONI has pioneered the use of fiber optic technology in the cable TV
industry. Along with AT&T and Bell Labs, we've developed the infrastructure
that will carry fiber optics far beyond the applications of today's cable
systems. But ONI is more than aresource for product development.
Our staff of engineers provides RF and optical system engineering and
design, total system project management and 24-hour technical support
while our relationship with AT&T's R&D group and Bell Lab engineers
keeps us at the forefront of technology and products.
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Record Speaks for
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Integrating fiber technology into cable systems provides not only
outstanding performance but also opens the way to awhole new generation
of revenue producing services. PCN's (personal communications
networks), interactive digital systems and alternate access for voice and
video will bring cable systems into the 21st century. ONI enables you
to choose the directions that work best for you and your subscribers.
Your vision of the future demands technologies, products and services.
ONI can make that vision areality. Call us at 1-800-FIBER-ME.

if OPTICAL NETWORKS
INTERNATIONAL

CORPORATE HEADQUARTERS: OPTICAL NETWORKS INTERNATIONAL, 8101 E. Prentice Avenue, Suite 210
Englewood, Colorado 80111 •303-694-9220 •Fax 303-694-0127

STATUS MONITORING

The return of status m onitoring
Technology gets better, operators taki ng another look

E

veryone who uses acomputer lives
in fear of them. They lay dormant,
waiting for just the right command to bring them to life. When they
wake up, they often leave destruction,
confusion and mayhem in their wake.
They can be eradicated, but often by
the time they are discovered, the damage has already been done.
"They" are computer viruses and
almost everyone has been infected (or
knows someone who has). The stories
run from the humorous to the dangerous, from simple annoyances to massive and expensive computer system
foul-ups.
Cable bugs
Similarly, unchecked "bugs" live
in CATV systems. Often they lay low,
undetected, until just the right combination of circumstances allow several
bugs to converge. The resulting problems can be difficult to correct, yet can
keeping the service line lit up with
telephone calls from subscribers.
The answer is, of course, some sort
of early warning system. Cable equipment vendors have known this for
years; it is what gave rise to status
monitoring. Historically, however,
status monitoring has failed to live up
to its promises. It was expensive option
offered with distribution gear, but was
plagued by poor reliability (it was often
less reliable than the system it was
designed to monitor). Furthermore, it
required acable operator to utilize the
noisy return band. Consequently, status
monitoring was rarely implemented.
Now, with the advent of fiber optic
networks, the status monitoring debate
has been rekindled. Predictably, two
schools of thought exist. The first says
that fiber optics is inherently more
reliable, so why spend thousands to
watch a sleeping dog sleep? The other
suggests that operators should protect
their expensive investments, especially
when subscribers demand better pictures and grow increasingly less tolerant of cable outages.
Some vendors have developed new
status monitoring software/hardware
systems in an attempt to capitalize on
the resurging interest. Others, notably
the largest suppliers of distribution

gear, have moved more slowly, seemingly unwilling to invest money into
what is little more than a niche
market.
Clearly, operator inquisitiveness in
status monitoring systems is resurging.
Although purchases remain low, vendors like AM Communications, Magnavox and Superior Electronics all
report widespread interest in their
status monitoring packages.
While each vendors' equipment and
software varies, the concept is the
same. Devices called transponders are
located in various locations throughout
a cable system and asked to monitor
the performance of various parts of the
system. The transponders are polled at
regular intervals and told to report
their findings. These devices are typically located in the headend, at trunk
amplifier stations, power supply locations, and increasingly, at fiber optic
nodes and at the end of a trunk or
feeder line.
Why the

renewed Interest?

So what's happened to renew operator interest in status monitoring?
Plenty, according to the vendors. The
advent of fiber optics, threatened reregulation, pay-per-view, the possibility of offering personal communications, and improved product are the
key drivers, they say.
"The service aspect of CATV is
taking on a new dimension," says
David DeLane, vice president of marketing at AM Communications. He
says that as subscribers complain about
the lack of service to their elected
officials, the heat is turned up back at
the cable system's office. As a result,
more operators want to know about
potential problems before they occur.
DeLane adds that the day when the
telcos are allowed to compete with
CATV is moving closer and cable will
be forced to promote the image of a
caring, knowledgeable industry "Telcos are very status monitoring conscious," he says. "Cable will have to
have the same kind of image."
Uwe Trode, product specialist at
Magnavox CATV Systems, believes the
interest comes from cable operators
who have just spent thousands for fiber
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optic lasers and receivers and want to
know what they're getting for their
investment. Consequently, he hears
from operators who want to monitor the
video signals immediately after they're
converted from light to RF energy.
Money earmarked
Over at Superior, company President Chris Krehmeyer says the interest comes for many reasons. But he has
detected atrue "mental change" in the
past year to where operators recognize
they need status monitoring. Consequently, money is now going into
budgets for later purchase.
lbday's status monitoring system
isn't cheap, but they aren't unreasonable either. For example, each of the
vendors contacted talked in round
numbers of about $1,000 per module
(transponder device), plus headend costs
of between $5,000 and $10,000 (including the personal computer) to get
started. So, for the cost of afew hundred
addressable converters, a good snapshot of system performance can be
taken on command.
The embrace
The importance of status monitoring
isn't lost on the engineers at Jones
Intercable, an MSO noted for its quality. "We want to embrace status
monitoring (as a concept)," says Ken
Wright, director of engineering and
technology. "But it needs to be different (than past versions)."
Jones is among a growing number
of operators who are beginning to ask
distribution equipment manufacturers
to include data ports in their products,
Wright says. He is most interested in
placing monitoring devices at fiber
nodes, immediately after the launch
amp. Wright notes that while there is
no official company policy regarding
status monitoring use, he agrees the
equipment is more reliable than earlier
generations and the return path is
much cleaner now that fiber (which is
immune to signal ingress and other
degradations) links are in place.
Wright also sees value in having
status monitoring in remote, unattended headends. "If it saves man-
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Multiple Strengths, Single System...LANguard'
Expanding Horizons... AM's
strength is our proven ability to respond
to CATV market needs with dependable
status monitoring systems. We can
tailor an efficient monitoring solution
regardless of your system's amplifiers,
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Status Monitoring That
Works!...we have perfected the art
of gathering vital cata for CATV systems
using virtually any brand of active
equipment -even mixed systems...

monitoring transponders, chances are
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own into one effective, comprehensive
system.
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fier, power supply and special end-ofline monitors take critical signal measurements of every important parameter throughout your system. Our
powerful software interprets and
displays this information in aclear,
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Invest In Status Monitoring
That Won't Ever Become
Obsolete...with hundreds of
LANguarc status monitoring systems
installed throughout the world. we
elcourage you to ask our customers how
completely dependable our monitoring
solutions are, regardless of the situation
or system design.
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systems of tomorrow...the watchword is
LANguard. Call 1(800) 248-9004 for
ultimate, single-system status monitoring.
/me

v
COMMUNICATIONS
We're Keeping Watch!
1900 AM Drive •P.O. Box 9004
Quakertown, PA 18951-9004
Tel: (215) 536-1354
1(800) 248-9004

Fax: (215) 536-1475

ww>
GAIN MORE
S
IDE REACH AND

BETTER LINE
ACCESS WITH
THE NEW

TEL29EA

Boom-tip-mounted bucket puts your
operator two feet closer to that hard-to-reach
splice. And it provides line access from 3sides of the bucket,
eliminating expensive rotators.
Positive hydraulic bucket leveling gives asolid, stable work platform,
leading to increased productivity and greater worker satisfaction.
A"cat-track" carrier system for
,L.PV
control, air and hydraulic lines means
less maintenance, more "up-time."
The VERSALIFT TEL-29EA can
be mounted on any 10,500 dual rear
wheel chassis with 60" C.A. and can
be tailored to meet any aerial work
requirement.
See your VERSAL1FT Distributor
for complete specifications, pricing
and ademonstration!
It's TIME to
check out VERSALIFT!

TEL

TIME

-29EA

MANUFACTURING COMPANY

P.O. Box 20368 Waco. Texas 76702-0368
(817)776-0900 TELEX (910) 894-5218 FAX (817)776-7531
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STATUS MONITORING
power and/or improves reliability, we'd
be fools not to" implement it, he says.
Tel's about-face
Count among the converted Dave
Willis, director of engineering for IbleCommunications Inc. Prior experience
with status monitoring systems that
gave him very little information kept
him from buying much hardware. But
now that systems can tell him more
than if the plant is on or off, he's
opening his mind.
TCI is presently evaluating astatus
monitoring system in one of its larger
cable plants, Willis says. The experience will tell him a lot about what he
should do next. He says he's still
pushing vendors to give him more
information about operating parameters like signal levels, etc. but, he adds,
a couple of devices are "real close to
what we need."
Willis also says it's important to
monitor fiber systems simply because
they are more reliable. He explains
that contradiction this way: If asystem
has historically delivered poor pictures
and experienced a lot of outages and
you improve the picture and eliminate
most outages, viewers are more likely
to call and complain when problems
reappear. Therefore, it's important to
monitor the plant and attempt to take
data that is predictive of an outage,
says Willis.
When?
So, will status monitoring ever be a
business? "I don't know," says Bob
Young of Jerrold Communications. "Operators are talking about it more, but
we're not getting any more orders."
"I think this is aniche business now
that has the potential to be a megabusiness because when operators see
(what status monitoring) can do, they
believe it," says Krehmeyer. He says
status monitoring is much like standby
power was years ago; operators wondered why they'd need it, but now it's
astandard piece of cable equipment.
"I don't think this will ever be a
mega-business," says DeLane. "We're
just hoping to get most of the market
and make it anice business for us."
It may be unclear how big the
potential market for status monitoring
is, but it seems clear the technology's
time has come. If systems perform as
they're advertised and offer true operational savings, status monitoring could
indeed shed its poor reputation and
come out awinner. •
—Roger Brown

ADVERTISEMENT

STATUS MONITORING CALLBOOK
The following companies have paid
a fee to have their listing appear in the
Status Monitoring Callbook.

Amplifiers

COMMUNICATIONS

DESCRIPTION: The Cheetah"' Status
Monitoring System is avaluable tool for
detecting accumulated amplifier distortions
by use of its unique measuring technique.
Cheetah" has the ability to detect distortion
products such as Carrier to Noise, Hum
Modulation and Composit Beats without
interfering with the integrity of system
amplifier stations. Positioned at strategic
points along atrunk or feeder run, Cheetah"
can quickly aid the operator in locating
defective amplifier equipment.

End of Line

We're Keeping Watch'

AM Communications, Inc. .(800) 248-9004
FAX
(215) 536-1475
1900 AM Drive
Quakertown, PA 18951-9004
PERSONNEL: David L. DeLane, Vice
President/Marketing & Sales; Mark Carter,
Sales Manager
DESCRIPTION: AM offers aproven family
of status monitoring transponders for many
of the popular brands of trunk amplifiers.
AM units replace and typically surpass the
original manufacturer's module in terms of
features and performance. AM now also has
monitoring solutions for fiber nodes as
well.Call AM for more information.

MAGNAVOX

rnrwasammor
CATV SYSTEMS, INC.

Magnavox CATV
(315) 682-9105
Systems, Inc.
FAX
(315) 682-9006
100 Fairgrounds Drive
Manlius, NY 13104
PERSONNEL: Uwe ii-ode, Product Manager,
Status Monitoring
DESCRIPTION: Manufacturer of hardware
and software based status monitoring systems
for fiber and cable networks worldwide.
Remote trunk and fiber monitor performs
slope, gain, laser level and bias measurement
with automatic fault isolation and standby
power supply interfacing.The stand-alone
line monitor (MLM) can be accessed via
cable or telephone link to provide highly
accurate frequency response measurements.

SO

WE MEASURE THE BEST!

*PEWEE

Superior Electronics ....(813) 351-6700
Group, Inc.
FAX
(813) 351-9193
2237 Industrial Blvd.
Sarasota, FL 34234
PERSONNEL: Chris Krehmeyer, President;
Mike Mills, National Sales Manager; Nick
Ackerman, Director of Development

Sarasota, FL 34234
PERSONNEL: Chris Krehmeyer, President;
Mike Mills, National Sales Manager; Nick
Ackerman, Director of Development
DESCRIPTION: The Cheetah" is at its best
as an End-of-Line or AML Monitor for
analyzing overall system performance.
Cheetah" measures and responds to system
abnormalities 24 hours aday through
Auto-Read and Auto Alarm. Cheetah"'
monitors AGC action, provides atrue
spectrum with visual and aural carriers and
peak to valley measurements. Cheetah"
operates over abroad temperature range of
-40F° to +140F°.

Headend
COMMUNICATIONS
We're Keeping Watch'

AM Communications, Inc. .(800) 248-9004
FAX
(215) 536-1475
1900 AM Drive
Quakertown, PA 18951-9004
PERSONNEL: David L. DeLane, Vice
President/Marketing & Sales; Mark Carter,
Sales Manager
DESCRIPTION: The flagship of AM's end-ofline monitor family is the new TMC-9015
designed for CATV systems. With its 40 to
550 MHz range, the TMC-9015 monitors the
amplitude of 100 channels measuring both
video and audio carrier levels. The TMC9015 also features spectrum analysis and
sweepless sweep capability.

MAGNAVOX

vmAarimmvor
CATV SYSTEMS, INC.

Magnavox CATV
(315) 682-9105
Systems, Inc.
FAX
(315) 682-9006
100 Fairgrounds Drive
Manlius, NY 13104
PERSONNEL: Uwe 'frode, Product Manager,
Status Monitoring
DESCRIPTION: Manufacturer of hardware
and software based status monitoring systems
for fiber and cable networks worldwide.
Remote trunk and fiber monitor performs
slope, gain, laser level and bias measurement
with automatic fault isolation and standby
power supply interfacing.The stand-alone
line monitor (MLM) can be accessed via
cable or telephone link to provide highly
accurate frequency response measurements.

%

WE MEASURE THE BEST!
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AM Communications, Inc. .(800) 248-9004
FAX
(215) 536-1475
1900 AM Drive
Quakertown, PA 18951-9004
PERSONNEL: David L. DeLane, Vice
President/Marketing & Sales; Mark Carter,
Sales Manager
DESCRIPTION: The AM TMC-9015 is
available with an optional module which
enables this transponder to be used as a
headend monitor to measure video carrier
frequencies. This inexpensive monitor is
precise to within 100 Hz.

NEWS
ENGINEERING CORP

Nexus Engineering Corp. .(604) 420-5322
FAX
(604) 420-5941
7000 Lougheed Hwy.
Burnaby, BC V5A 4K4
PERSONNEL: Barry Kryski, CATV Account
Representative; Gary Zywiecki, Director of
R&D
DESCRIPTION: The Nexus Series 2000
headend is the most advanced headend
system available in the world. The Series
2000 offers fully redundant powering and
computer controlled agile backup modulators
in conjunction with acomplete remote
status monitoring system. lbchnological
breakthroughs include an unsurpassed
Carrier-to-Noise ratio of 67 dB at the
combiner output and up to 1GHz bandwidth.

SO

•NEREREE •HIREREI
Superior Electronics ....(813) 351-6700
Group, Inc.
FAX
(813) 351-9193
2237 Industrial Blvd.

WE MEASURE THE BEST!

Superior Electronics
Group, Inc.

...(813) 351-6700
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FAX
(813) 351-9193
2237 Industrial Blvd.
Sarasota, FL 34234
PERSONNEL: Chris Krehmeyer, President;
Mike Mills, National Sales Manager; Nick
Ackerman, Director of Development
DESCRIPTION: The Cheetah"' HE-4650
Headend Monitor is without adoubt the
best Status Monitor available for the price.
Standard, IRC or HRC Channels are
monitored continually for level and frequency
stability. If any carrier exceeds preset limits
in either domain, the Auto-Alarm system
will notify the operator via computer, phone
or pager of any discrepancy. Typical time
to retrieve current frequencies and levels
in a50 channel system is arecord breaking
30 seconds. There is nothing faster than
Cheetah'.

Test Equipment

CALAN, Inc
(717) 828-2356
WATS (National)
(800) 554-3392
FAX
(717) 828-2472
1776 Independence Drive
Dignmans Ferry, PA 18328
PERSONNEL: Sydney Fluck, President;
Paul Chudoba, Vice President; Phyllis
Thompson, Major Accounts; Teresa Fox,
Sales Coordinator
DESCRIPTION: CALAN, Inc., manufacturers top of the line CATV and LAN
instrumentation. The product line consists
of aIntegrated Sweep Spectrum Analyzer,
STAR 2010 Signal Level Measurement
System, COMET remote monitoring system
and the ALAN, automated, system for
signal leakage monitoring. CALAN has
implemented state-of-the-art hardware and
software concepts with the new easy-to-use
instrumentation line. All products are
compatible with CATV and Broadband Data
Networks.

11

10 WE MEASURE THE BEST!

understand visual displays of various CATV
system and AML parameters. The data base
features allow for accurate trend analysis.
Cheetah" replaces the RM Test boxes at
AML receive sites. Test Data is compared
to norms and if any readings are out-of-spec,
the Cheetah automatically informs the
system operator of the discrepancy.

Power Supplies

s0
COMMUNICATIONS
We're Keeping Watch!
AM CommUnitations, Inc. .(800) 248-9004
FAX
(215) 536-1475
1900 AM Drive
Quakertown, PA 18951-9004
PERSONNEL: David L. DeLane, Vice
President/Marketing & Sales; Mark Carter,
Sales Manager
DESCRIPTION: lb meet the needs of the
cable industry AM offers dependable, high
performance power supply monitors
developed with the cooperation of the
manufacturers of the most widely used
brands of backup supplies. AM units are
designed to fit neatly inside the supply
cabinet.

Alpha Technologies ....(206) 647-2360
FAX
(206) 671-4936
3767 Alpha Way
Bellingham, WA 98226
PERSONNEL: Bob Bridge, Sales Manager;
Jeff Geer, Product Manager
DESCRIPTION: Alpha offers two monitoring
systems: The powering-dedicated RSM under
AlphaSoft control, and RPM interfacing for
amplifier and end-of-line systems. RSM
packages include workstation, software,
modems and interfaces, single-sourced by
Alpha. A new universal (USM) interface for
Alpha's XP will support any monitoring
requirements via simple firmware changes.

%Wan
Superior Electronics
..(813) 351-6700
Group, Inc.
FAX
(813) 351-9193
2237 Industrial Blvd.
Sarasota, FL 34234
PERSONNEL: Chris Krehmeyer, President;
Mike Mills, National Sales Manager; Nick
Ackerman, Director of Development
DESCRIPTION: The Cheetah" is unique
for testing CATV systems with the qualities
of asignal level meter and frequency
counter. Cheetah' provides easy to

PERSONNEL: Uwe 11-ode, Product Manager,
Status Monitoring
DESCRIPTION: Manufacturer of hardware
and software based status monitoring systems
for fiber and cable networks worldwide.
Remote trunk and fiber monitor performs
slope, gain, laser level and bias measurement
with automatic fault isolation and standby
power supply interfacing.The stand-alone
line monitor (MLM) can be accessed via
cable or telephone link to provide highly
accurate frequency response measurements.

MAGNAVOX

reurarAmm.
CATV SYSTEMS, INC.

Magnavox CATV
Systems, Inc.
FAX
100 Fairgrounds Drive
Manlius, NY 13104
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• HERMES
Superior Electronics ....(813) 351-6700
Group, Inc.
FAX
(813) 351-9193
2237 Industrial Blvd.
Sarasota, FL 34234
PERSONNEL: Chris Krehmeyer, President;
Mike Mills, National Sales Manager; Nick
Ackerman, Director of Development
DESCRIPTION: Not only does Cheetah"
monitor standby power supplies in 2-way
systems but it also has acost effective
method to measure and report power supply
status in 1-way systems. Now any system
can afford it. Quick pay-back of status
equipment is achieved by eliminating costly
labor intensive maintenance programs. The
Cheetah' Power Supply system will inform
the operator automatically of all available
status conditions of Alpha Standby Supplies.
More importantly, Cheetah provides your
subscriber with quality service that comes
with minimum or no downtime from
premature standby failures.

COMMUNICATIONS

STATUS
MONITORING...
The One
That Works!

(315) 682-9105
(315) 682-9006

(800) 248-9004

Organi zing for Outages,
Part III

A

re your customers outraged by
outages? If so, we can outmode
these outage outbreaks with this
outspoken outlook on some outstanding
methods of outsmarting outages. Here
is the outline:
• Grounding and bonding—Why do
we do it?
• Fuses — the weakest link — too
slow—what to do.
• Smart fuses—unloading trunk powering.
• The new MOVs—How long do
they last?
All of the above need to be reviewed
in order to justify the conclusions and
will be supported by third party lab
tests which were conducted in August.
Grounding and bonding
We ground and bond first because
we have to, secondly for safety reasons
and thirdly in the belief that grounding
will solve all our lightning and transient related problems. The first reason
is a given, and we must adhere to all
NEC, NESC and the local inspector's
rules.
Regarding safety, the aim is to try
to keep the power neutral, telephone
plant and cable all at the same potential so that no one working on any of
the plants gets "hung up" during fault
conditions. However, it is these very
cross connections and common grounds
that make us involuntary partners in
providing paths for the power company's unbalance and fault currents.
Remember that large currents of the
order of 2,000 amps flowing through
an unattainable ground rod with only
1 ohm resistance would, by Ohm's
Law, cause the plant at that point to
go 2,000 volts high! And remember
that the average lightning strike is
20,000 amps!
If we place our own private grounds
at poles separated from utility grounds,
which is the most effective use of
additional grounding, we create potentials between our plant and the others.
This is definitely frowned upon, if not
outright prohibited and we certainly
By Roy Ehman, Director ofEngineering,
Jones Intercable, and Tom Osterman,
Director ofResearch and Design, Alpha
Technologies

don't want to create
more safety hazards
than we already
have, either for ourselves or the utility
companies.
In a soon-to-bepublished paper' on
grounding and bonding, Ray Rohrer, director of engineerResi lance,
ing for Warner CaOHMS
ble, states that "it
is not unusual to
find from 50 to 150
amperes of (utility)
neutral current un9
10
11
der normal condiDepth of Rod, feet
tions."
Figure 1
Using data from
apower company, it
has been found that
aspecific span of the
CATV strand plus
0.101m
cable may carry as
much as 2,000 amperes of the total
fault current for up
Ground Lent
to three full A/C cy1001m
cles (16 to 48 milliseconds), before the
power
company
breakers can interrupt the flow.
Figure 2
And according to
an article2 published by Jerrold Communications as long ago as 1975, it is
pointed out that these heavy sheath
currents find their way into the center
conductor by virtue of the small but
finite resistance in the aluminum cable
• THE WEAKEST LINK
sheath.
(by definition)
Also, any other minute resistances
found elsewhere, such as in loose or
oxidized connectors, will cause similar
problems. With a 1,000 amp fault
ELIMINATE
current in the sheath it only takes 10
OR
milli-ohms (one hundredth of an ohm—
STRENGTHEN
a very small resistance), to produce a
10 volt potential. This voltage can add
or subtract from the 60 volt power
1)Replace with "Slow-Blow"
supply voltage depending on the phase
2)Increase values incrementally
relationship.
If the power injected into the system
in this manner is "dirty"—that is,
containing significant amplitudes of
FUSES ARE TOO SLOW
lightning, switchingor other transients,
TO PROTECT ACTIVES
our active devices will be in jeopardy.
Spikes of 2,000 volts have been
Figure 3
Typical Ground Resistance VS Depth
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recorded on 120-volt lines from the
following sources of polluted power:
• Pumping stations.
• Power switching centers.
• Elevators.
• Furnace ignitors.
Note that the excessive sheath currents, lightning and other transients
do not come onto the plant through the
saturated ferroresonant transformer of
the power supply, which does a great
job of attenuating both longitudinal
and transverse perturbations by as
much as 60 dB.
One idea to get an amplifier out of
this fault current stream is known as
the "Florida" or "static" jumper and
consists of a number six copper wire
from the strand in front to the amp to
the strand behind the amp. This does
help a little and does not violate any
rules, but it is only a partial solution
since it does not deal directly with the
cable but rather the strand. It has been
tried often with only marginal success.
The next approach that many folks
then fall back on is to beef up the plant
grounding. Many of us have grown up
with the mental picture of the "ground"
being a thick, infinite copper plate,
when in actual fact it is more like a
large resistive, porous sponge. Figure

"SMART" FUSE

that the first span
shown has a resistance of 0.1 ohm.
Being
"generous"
CIRCUIT BREAKS HERE
again, let's assign a
BI-METAL
value of 10 ohms to
the
ground
as
shown. (Don't we
wish we could get
grounds like this all
the time; summer
and winter and for
CONNECTORS—I
4-60 VOLTS IN
—We VOLTS OUT
years and years withPLUG INTO
out deterioration?)
-NEGATIVE COEFFICIENT
FUSE SOCKETS
CERAMIC HEATER/RESISTOR
Contemplating
our cable plant,
what we have is a
ISOLATES TRUNK POWER FROM DISTRIBUTION
simple voltage/curSHORTS -DOES NOT PROTECT ACTIVES
rent divider with a
Figure 4
top arm of 0.1 ohm
1 shows what you can expect from a and abottom arm of 1ohm feeding into
single ground rod under average condithe next section. Since we are speaking
tions.
only of 60 Hz A/C longitudinal sheath
Let's look at a segment of aerial
currents we need not consider the
cable plant in isolation from the other
negligible impedances.
services on the pole. In his grounding
For lightning and other steepand bonding article, Rohrer tells us
fronted phenomenon the situation would
that atypical span consisting of strand
be different. So we now have a 100:1
plus 0.750 and 0.500 cable has a ratio and are in fact tapping off 99
resistance of 0.042 ohms (42 milpercent of the voltage/current into the
liohms), but let's be very generous and
next section—not very effective! There
make the arithmetic easy by saying
are of course other paths which are
similarly ineffective. Replicating this
over several poles with our own individual grounds would improve matters
very little and would cause potential
differences between the utilities, especially under fault conditions.
Driving multiple grounds a ground
rod length apart, or use of chemical
ground rods would get the resistance
below, say, 10 ohms but would not
change matters much. And, now we are
getting into a thoroughly uneconomic
situation when there are other simpler,
less expensive solutions. Remember too
that ground rods must be measured
and/or replaced periodically. In some
areas they are eaten away leaving a
copper shell in as little as 18 months.

SERIES 3000

•

SYNOPSIS

Fuses

•

keeps you on top of program switching with simple
remote control software for your Series 3000 Program.

•

controls up to 30 headends with your IBM PC compatible.

uploads and downloads program switch schedules.
a monitors status and controls outputs.
•

•

remotely sets up system configuration.

•

SYNOPSIS is the software that activates your
Series 3000 Hardware.

e
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MONROE ELECTRONICS, INC.
100 Housel Avenue, Lyndonville, NY 14098

MADE
* IN *

USA

716-765-2254 •FAX 716-765-9330 •Telex 75-6662
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Fuses are, by definition, the weakest
link in the chain (see Figure 3). When
a fuse lets go, you have a guaranteed,
irreversible outage which will require
localizing and replacement by atechnician—often under inclement and hazardous conditions. Manufacturers of
actives and other equipment typically
fuse lightly to be on the safe side in
protecting their equipment and hence
their reputation. Bear in mind too, that
even the fast blow fuses typically found
in actives are far too slow to protect

was being done deliberately by an incompetent cable system.
Enter the "smart
fuse"—a considerably more sophisticated device (see Figure 4). In addition
to the heating coil
and the bimetal contacts, it has anegative coefficient ceramic heater which
bridges the bimetal
contacts, so that
when the contacts
open the ceramic resistor is energized.
TIME
On short shorts,
Figure 5
such as that which
would be made by
an installer changing a tap plate and
amplifiers from fast rise transients.
inadvertently taking 60 volts to ground,
The fuse may blow, but the damage
the bimetal would open and reclose
will already have been done.
fairly promptly, causing a minimum
Certain other equipment—notably
disturbance to the system.
ferroresonant power supplies and some
In the case of a sustained short
power inserters—come supplied with
fuses. The reason apower supply has a however, the ceramic gets hot enough
to hold the bimetal contacts open. This
15 amp fuse in it is that the manufacis aform of latching. When along-term
turers cannot get UL/CSA approval
short is found and removed it takes
without it!
about 20 minutes to unlatch. The
However, ferro supplies can operate
procedure then is for the tech to locate
indefinitely into a dead short without
harm because of the limiting effect of the smart fuse and pull it for a few
seconds (being careful not to burn
the ferro. The short circuit current from
fingers) and then replace it for immedia 15 amp supply, for instance, limits
ate normal system operation.
at around 23 amps.
The primary purpose of the smart
This is called the foldback current
fuse is to isolate distribution plant from
and because of this limiting action, any
the trunk powering so that the trunk
of these properly designed and manupower cannot get dragged down by a
factured ordinary or standby ferro
supplies can operate very well with a short in the distribution, thereby eliminating the possibility of amajor trunk
30 amp fuse or apiece of aluminum rod.
impairment or outage due to one or
As for the fuses in the actives, good
more power starved amplifiers. Note
results have been obtained by many
that the smart fuse cannot, and is not,
systems and MSOs by replacing the
intended to protect equipment from the
OEM fast blow fuses with slow blow
killer spikes, transients and overvolt(MLD) fuses.
ages.
Current thinking at CableLabs and
The smart fuse
elsewhere is that all distribution should
Some years ago we had available a be fed from separate power supplies
anyway. Studies by a CableLabs Outlittle glass encapsulated circuit breaker
age Reduction Working Group have
which was self-resetting. It worked
shown that this powering scheme has,
with a heating coil and a bi-metal
in some cases, allowed as much as a50
contact. The theory was that when the
percent reduction in the trunk standby
current passing rose into an overload
power supply cascade, allowing better
range, the bimetal bent and broke the
and more often maintenance TLC for
circuit. This would stop the current
the remaining standbys and their batthrough the coil—the bimetal would
teries.
cool and reclose the circuit and the
This standby power supply maincycle would repeat until the problem
tenance factor has been identified as
was cleared.
Of course, it left customers with a significant in reducing the number of
outages.
cycling service which many assumed
VOLTAGE

MOV CHARACTERISTICS

Please
Stand By...
We would like
to interrupt this
article to bring
you an important
announcement.
The

Lectro
UNI-MAX

Modular Common
Ferro Standby Power
Unit is now Available
in 2 and 3 Battery
Configurations.
• UNI-MAX's high efficiency and
unique design save you money and
reduce heat.
• UNI-MAX's "Cool Core" heat
sinking technique ensures the
coolest running transformer
available.
• UNI-MAX is modular with totally
enclosed electronics. Modules are
easily removed without tools for
safe and easy servicing.

For the cool facts call

Lectro Products

n

420 Athena Drive
Athens, GA 30601

1-800-551-3790
In Georgia 404-543-1904

We will now return
you to your regularly
scheduled feature.
Circle Reader Service No. 23
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How to build
ad sales

Disc Varistor

WHILE

Intergrain Boundary

CUTTING COSTS
AUTOMATICALLY
Channelmatic gives you the confidence you need
to build local ad sales, knowing you have the
only fully-integrated, automatic ad insertion
system to back you up...a cost-effective system
that'll make your insertion business much more
profitable.
And what's important, all of our equipment is
modular so we can custom design the system you
need to optimize your investment...a system that
can match your plans for long term growth.
Call, FAX or write for your free copy of our
AD INSERTION DESIGN GUIDE.
821 Tavern Road, Alpine, California 91901
PHONE: (800) 766-7171 •FAX: (619) 445-3293
atIMMIM

AD INSERTION EQUIPMENT
From satellite-delivered interconnects
to single channel ROS...the system of
choice, from the unquestioned leader
with more than 5000 channels on-line
every day.

,-

iIDfl
i
MUM

TAPE COMPILING/EDITING
ExclusiveVibase system puts control
back where it belongs -with your
Traffic Manager.. saves time, labor
and tape.. eliminates the possibility of
scheduling errors. Simply the best.
PROGRAM PLAYBACK
Automatic videocassette changer
randomly accesses up to fifteen
3/4" cassettes...full seven-day
schedule programming of up to 100
events per day for your Access
Channels and PPV...more than five
years of proven performance.

el.

ri rem ri I

AN SWITCHING
DISTRIBUTION and
- CONTROL
Reliable high performance modules
give you the ultimate in audio and
video switching, distribution and
control automation,. .from the leader
in CATV automation systems.

UM

CHANNELIVIAT1C
Circle Reader Service No. 24
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Multilayer
Varistor

Ceramic

Electrodes

Figure 6

MOV Ils
A MOV is a Metal Oxide Varistor. It is a negative
resistance resistor which, at normal specified operating
voltages conducts very little current of the order of microamps. As the terminal voltage is raised, its resistance
drops and more and more current is drawn. This tends to
hold down any increase of voltage across its terminals,
including fast rise time transients. This is called "soft
limiting."
The MOV reaction time is adequate but unfortunately, it
neither clamps nor shorts out the transients, because the
voltage across it does rise to some extent, as shown in Figure 5.
Unlike the Zener and the Silicon controlled Rectifier
(SCR), the MOV does not have a sharp knee. So what it
actually does is reduce the amplitude of spikes and
over-voltages.
The MOVS we speak of are anew breed, manufactured to
closer tolerances with higher capacities and longer life. Yes,
the life is "finite" and here's why: A MOV is a sandwich
consisting of two little metal plates and in between is avery
carefully formulated paste. The whole is then fired or baked.
The particles in the sandwich are essentially molecular sized
diodes and all the paths between the tw plates are naturally
in parallel. When the MOV does its work, the current travels
along the intergrain boundaries as shown in Figure 6.
Like lead/acid batteries in parallel, the paths (voltages)
cannot be made absolutely equal. In the case of the batteries,
one will ultimately discharge through the other.
In the case of the MOV, apreferred path is developed. This
path keeps developing over thousands of "hits," carrying
more and more current until the device ultimately destroys
itself. The proper name for this is the 'ffinneling Phenomenon. Under severe repetitive transients, as frequently
encountered in cable plant in the vicinity of pumping or
switching stations, the life of MOVs is limited.
The MOVs therefore do not provide complete clipping/
shorting/protection from spikes, and since the life is limited,
MOVs should be considered primarily as devices affording
some protection for consumer equipment through the warranty period.
Next month we will consider the CableLabs sponsored
tests and offer ageneric overall discussion with actual digital
plots of the IEEE tests performed on some of the devices
especially crowbars. •
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PCNs: Iss ues and alterna tives

II

thas been over six months since the
excitement about Personal Communication Services hit the cable industry. In this period, many cable
operators have filed for and received
experimental licenses, but few have
actually placed hardware in the field.
Perhaps that is the most significant
result of the past six months: We're
beginning to understand what we need
to find out.
The personal communications opportunity still looks large, although there
is a need to sort out the application
domain for PCS. The business wireless
communications arena is currently
served by cellular telephone with nearly
4million subscribers generating about
$4 billion in revenue.
Wireless telephony standards are
beginning to emerge for various applications. Figure 1gives an overview of
the evolution of first and second generation wireless technologies for residential, mobile and business communications through PCN.
We're all familiar with the first
generation cordless telephones (now
called CT-1) which migrated to the 46/49
MHz frequency range in the mid-1980s.
Second generation cordless
These phones have useful range of
Headend

fiber optic cable

1600-4800 Homes

Optical Node

coaxial cable

Express Node

400-600 Homes

coaxial cable

2-8 Homes

Tap

Fiber-to-the-Feeder Architecture
Figure 2

B Geoffrey S. Roman, Vice President,
Strategic Marketing, Jerrold
Communications

These service areas
are denoted by an
easily recognized
Residential
Business
Mobile
sign. Portable phone
users need only
move to within a
Cordless
I
Cellular
Phone
few hundred feet of
the sign and place
their call. They are
billed for the call at
Digital Cellular
pay phone rates,
CT-3
DECT
GSM,etc.
which are below the
prevailing cellular
telephone rates.
The
greatest
amount of CT-2 ac—
tivity to date has
taken place in the
Figure 1
United Kingdom,
750 feet or less from ahome basestation
where four carriers including British
and their analog technology is subject
Telecom, Mercury, Ferranti and Byps
to noise, interference and interception.
compete for the telepoint. Until reDespite these drawbacks, millions are
cently, each used their own over-thein use with 1991 sales still over 1 air protocol, which meant that almillion units. Second generation cordthough some 25,000 telepoints were
less telephones (CT-2) were introduced
installed in Greater London, each handin the United Kingdom in 1987 and
set could only communicate with a
have been a less spectacular success.
fraction of them.
The Financial Times recently stated
Recently, the carriers have agreed
that less than 5,000 telephones have
on acommon air interface (CAI), which
been sold to date.
provides for the much needed stanHowever, the CT-2 technology offers
dardization. A re-launch of the technolsignificant performance and feature
ogy is should be underway when this
enhancements over the more widely
magazine reaches you.
used CT-1. First, it is adigital technolLike the U.K., Singapore and Hong
ogy which provides for noise and interKong are using the 864-868 MHz band
ference free communication within the
for CT-2 deployment. Both countries
600-750 foot radius coverage area. An
are beginning their rollouts; the Hong
undesired side effect of this is that the
Kong results should be particularly
user loses feedback when he has moved
interesting since the country boasts the
to the fringe of the coverage area,
resulting in calls dropped suddenly if
PCN Switch
he moves beyond the boundary.
The CT-2 home basestation is a
highly featured unit which can support
fiber optic cable
multiple portable phones. Incoming
calls can be routed to these phones in
Up to 400 Subscribers
PCN Basestation
accordance with apredetermined priority. Calls can also be transferred from
one phone to another and the system
Coaxial Cable
provides an intercom function allowing
with
40 Subscribers
one portable phone to call another.
Distributed
The phones operate at 10 mW power
output, which results in asmall handAntennas
set and provides reasonable battery
life. The major added feature, however,
is the telepoint which allows calls to
be placed while the user is away from
home. Iblepoints are located in public
areas such as shopping areas, pubs,
PCN Architecture at Start-up
hotel lobbies and subway stations.

Wireless Telephony Standards

Figure 3
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most widespread cellular usage in the
world. Malaysia and Thailand are also
slated for CT-2 implementation prior
to the end of 1991. In the U.S., several
RBOCs have experimented with CT-2like technology with mixed results.
BellSouth Enterprises has tested modified CT-2 equipment at the University
of Georgia. In Canada, Rogers is testing CT-2 technology in several cities.
Serving the other end of the market,
cellular telephone is awireless technology with about 4 million users in the
U.S. and is well positioned as atechnology based from which PCS could develop.
Unlike the CT-2 telepoints, cellular
technology supports full two-way calling, meaning that mobile and portable
telephones can receive as well as originate telephone calls. Cellular operators
have an extensive database system
which allows users of one cellular
system to operator their phones in
areas served by another carrier. Currently, most incoming calls to roaming
customers require the caller to know
the roamer port telephone number of
the system where the roaming customer is located.
However, several carriers now offer
a service where the roaming customer

enters acode which instructs his home
cellular system to forward all calls. In
the U.S., there are presently over 300
metropolitan and over 400 rural service areas for cellular service. Cellular
telephone currently uses the 824-849
PCN Switch

fiber optic cable
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Fiber Optic or Coaxial Cable

Up to 400 Subscribers

PCN Basestation
Coaxial Cable
with
Distributed
Antennas

PCN Architecture at Higher Penetration
Flaure 4

MHz frequency range for transmissions
to the basestation and the 869-894
MHz range for transmissions from the
basestation.
This allows the wireline and the
non-wireline cellular carriers to each
have 416 channels, 395 of which are
used for voice traffic and the remainder
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of which are used for control purposes.
Cellular telephones operate with between 0.6 and 3 watts of power, which
makes battery life and size significant
issues in handheld telephone design.
The capacity of cellular systems is
becoming an issue in dense metropolitan areas like New York and Los
Angeles. Te increase the number of
conversations that can be simultaneously supported, a move to digital
technology has begun, with several
cellular carriers using aportion of their
spectrum to handle several time division multiple access (TDMA) channels
in the spectrum normally used for a
single analog conversation. Code division multiple access (CDMA) approaches
have also been proposed as ameans for
increasing capacity.
Standards
As yet, standards have not been
developed including those for the telephones themselves. The digital implementations are at this time more power
hungry than their analog counterparts,
limiting their use to mobile applications where the automobile battery is
available. This plus the installed base
of analog telephones will yield acoexistence of the technologies.
The initial cellular rollout in Europe
uses a variety of standards, most of
which operate in the 400 MHz band.
The European Telecommunications Standards Institute has developed the Group
Speciale Mobile (GSM) specification as
aunifying standard for second generation digital cellular transmission using
digital technology. The system provides for 1,000 channels in the 890-915
MHz/935-960 MHz frequency range.
Tests of the technology are now underway.
From this discussion of wireless
technology, it is clear that there are
many technologies and architectures
to be discovered. The cable industry,
as it works to develop a standard for
PCS deployment, must consider the
goals of basic communications systems
deployment. The first such goal is to
provide service at a low cost. The
mandates a low cost infrastructure
and/or an infrastructure that can share
resources with another service. It also
requires a low-cost handset; the price
of some of the better cordless phones
(around $150) is probably a good target.
The handset and the service must
be customer-friendly—small size, long
battery life and easy to operate. The
ideal personal communications service

©1991 General Instrument Corporation
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would expand the realm of wireless
telephony to users for whom the present alternatives are either too expensive are impractical. PCS should be
configured as an incremental telephone service, not a duplicate of what
already exists.
lbward that end, there are anumber
of alternatives under consideration.
One is the use of cellular microcells,
which involves low power cellular basestations placed at 1,000 to 2,000 foot
radii. These low power basestations'
would communicate with low powered
handsets which could be smaller and
have longer battery life than the present portable cellular phones. This
service could capitalize upon the existing cellular switching and database
infrastructure, and by using the smaller,
lower powered cells could support an
increased number of simultaneous conversations through greater frequency
re-use.
The concept includes handoffs between microells and embodies lower
priced service when microcells are
used. A seamless interface could be
provided to allow users to migrate to
the higher powered cells at higher
rates when travelling by car; this
would allow the user to keep one phone
number for both applications.
Another alternative being considered is CT-2 Plus. This concept was
developed by Northern Iblecom with
support from Motorola and GPT It also
is a two-way service and offers some
basic enhancements to the CT-2 technology, yielding amore desirable service without all the cost burdens of some
of the more exotic approaches. Others
are considering the integration of CT-2
and paging, eliminating what many
feel is CT-2's greatest weakness—you
can't receive calls away from home.
Regardless of what PCS approach is
selected, the small cell radii results in
the need for an extensive wiring infrastructure to connect the basestations
to the switch. Cable television operators can develop this infrastructure as
the backbone of their PCS networks or

from
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Scenario

Quantity

Infrastructure Cost

Item

Unit Cost

1

40 Ch. Basestation

$15K-$35K

90

Antenna Interface

Cost/Sub

Distributed Antenna
Startup

$250
Total

1600 Subs.

4

40 Ch. Basestation

90

Antenna Interface

$15K-$35K
$250
Total

$40-$85
$56
$96-$141
$40-$85
$14
$54-$99

Traditional Approach
90

Basestation

$1K-$3K

Total at Startup (400 Subs)
Total at 1600 Subs.

$225-$675
$56-$168

Figure 5

are in a good position to supply this
infrastructure through partnership arrangements, even if they chose not to
be PCS providers themselves. The deployment of fiber to the feeder and
beyond further strengthens the cable
industry's position by creating additional bandwidth in the network and
allowing greater frequency re-use of
limited RF return frequencies.
Residential, wireless PABX
Two principle applications have been
identified as having the greatest chances
for early payback: Residential and
wireless PABX. CATV's infrastructure
is best positioned for residential applications and needs additional development in many areas to properly address
areas of the franchise without asignificant residential population.
The fiber-to-the-feeder architecture
shown in Figure 2results in an optical
node serving every 1,600 to 4,800
homes depending on subscriber density. The remainder of the distribution
network is based upon coaxial cable
technology and extends to taps within
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150 to 200 feet of the average residence.
During the early stages of the PCN
rollout, it is likely that fewer than 400
subscribers would be located in the
service area served by a single fiber
optic node. This would allow placement
of a40-channel PCN basestation at the
optical node location as shown in
Figure 3. Traffic statistics used by
telephone companies in residential areas network design provide for one
circuit for each ten subscribers. The
feeders served by the optical node are
used to support distributed antennas
throughout their service area. Distributed antennas must be installed to
provide geographic coverage despite
the number of subscribers actually
using them.
As the number of subscribers increases beyond the number that can
be supported by a single basestation,
additional capability must be added.
Electronics can be added at the original
basestation locations and the feeders
allocated among the co-locatrd modules. This approach allows the use of
common housing and standby power,
which could yield cost savings. Alter-
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natively, basestations could be located
at express node locations, as shown in
Figure 4, which is consistent with the
next step of CATV's fiber optic evolution. Both approaches use the distributed antennas installed in the first
phase.
This evolutionary approach allows
deployment of system intelligence on
an incremental basis consistent with
subscriber growth. Figure 5 shows the
changes in cost per subscriber for the
infrastructure as the number of subscribers increases,
This analysis assumes an 8,000 foot
fiber optic node radius and a1,000 foot
coverage radius for the distributed
antenna. A cell coverage overlap of 30
percent is assumed to reduce handoff
requirements and assure continuous
coverage. The cost of the PCN basestation is based on estimates of manufacturers of related products. The distributed antenna elements contain RF
conversion and amplification functionality and are assumed to be similar
in complexity and cost to line extenders.
For comparison, costs are shown at
the same points in the evolution for an
architecture with conventional basestations located throughout the service

area. In this alternative, intelligent
basestations have reduced capacity cornpared to those employed in the distributed antenna scenario. Correspondingly, they offer a lower cost. The
distributed antenna approach has significant cost advantages when penetration is low, such as during the early
phase of service offering. This advantage is less pronounced at very high
subscriber penetration.
Cell she
A significant issue in determining
the infrastructure cost is the cell size.
Cell size is influenced by propagation
characteristics, power and traffic requirements. Propagation characteristics are in turn influenced by the
frequency, modulation and antenna
height and location. At the candidate
frequencies for PCS, the higher the
frequency selected, the more difficult
propagations becomes, and the shorter
the reliable transmission range becomes. Also, the impact of objects
between the system antenna and the
handheld transceiver becomes more
sever. Further complicating signal propagation is the height of system antennas, which are likely to be at strand

r-Irrir —to ri 1
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level.
A means of overcoming some of the
propagation limitations without resorting to much higher power is spread
spectrum transmission. Spread spectrum relies on the aggregate of information transmitted over a bandwidth
significantly larger than the message
bandwidth to recover the message, and
results in successful transmission over
paths which would obliterate less robust techniques. Code division multiple access (CDMA) is a technique
which allows multiple signals to share
the same spectrum, improving the
bandwidth usage efficiency of spread
spectrum communications. The price
for this improved propagation is added
complexity and cost, at least initially.
There are still many issues to be
resolved before PCS becomes areality.
Many MSOs are planning field trials
during the remaining 15 months of
their experimental licenses. In these
trials, many of the technical hurdles
will be addressed and solutions proposed. Marketing issues including determination of target customer groups
and positioning of PCS among the
array of communication products becoming available also must be addressed. •
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Expandin g cable's bandwidth
How hig hdo we go? And when?

L

ooking back at the technological
history of cable television, one
aspect that stands out very clearly
is the steady progression of bandwidth
capabilities over the last couple of
decades. Bandwidth expansion could
be seen growing incrementally with
industry needs and desires for additional programming. Yet the advent of
new technologies changed this incremental progression. With promises of
potentially unlimited capacity, optical
technology, coupled with digital compression now offers the chance at an
exponential leap of bandwidth capacity.
Now, as the interest in higher bandwidth is being renewed, and as '750
MHz amplifiers are being deployed, one
of the questions concerning expansion
has become a reflective "Should we
be putting in expanded bandwidth taps
and passives today, and if so, how high
should we go?"
Compression and expansion
There is little doubt that 1 GHz is
necessary in today's systems, even with
compression technology. Current channel capacity demands along with future business scenarios dictate that
bandwidth be available for use. To
many in the industry, the ability to
squeeze two, four, or even eight NTSC
channels into 6 MHz of bandwidth
promises to fulfill the need for additional bandwidth.
But the fact remains that it is still
necessary to put in as high a capacity
of taps and passives, from abandwidth
perspective, as you possibly can. One
simple reason for this is industry
precedence. If we, as an industry, say
we're going to move forward in bandwidth, there needs to be upgradeability
and expandability. And the cost of
implementing a 1GHz plant today, in
preparation for future needs, is incidental to the cost required to change
out asystem at alater date.
Secondly, indicators show that there
may be aneed for alot more channels,
if for nothing else but pay-per-view
(PPV). And with the fairly innovative,
refreshing ideas as to what kinds of
programming can be added to channel
By Steve Necessary, President, Regal
Technologies Ltd.
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Beyond the first level
Multiplex premium services
(12 channels: 72 MHz)
Niche prinums services plus local access
(8 channels: 48 MHz)
Analog pay-per-view
/10 channels. 60 MH.0
13.ciital audio (30 channels @ 600 KHz each. 18 61Hz)
Ffigh Delinition7V(20 channels. 120 Ml/al
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(40 compressed channels 30 $41-1,
Switched Video-On-Demand
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--PON
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--InIeraceve channels

990
1014

lineups, compression will not dismiss
the need for 1GHz capabilities. As an
example, let's lay out a possible scenario for bandwidth.
First of all, start with off-air channels. In major metropolitan areas, especially where franchising authorities
dictate newbuilds or rebuilds at 550
MHz, off-air requirements can be anywhere from 10 to 15 channels. Then
there could conceivably be an expanded
basic tier, satellite delivered, that would
consist of 35 channels. This already
gives a system a possible 45 to 50
channel basic tier, which is not unusual these days.
Next would be movie services. Assuming that HBO and Cinemax are
going to persist and be successful in
their multiplex scenario, and that
Showtime and The Movie Channel are
going to match that, the requirements
for mainstream movie channels has
moved to approximately 12 channels.
Following this would be the more
niche-oriented pay programming—
Disney, Playboy, regional sports networks and so forth. That's another four
to six channels. Add local access to this
and there's another two channels, or
whatever the franchise requires.
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The probability also exists there will
still be a strong need for analog pay
services, simply because operators will
not want to put adecompression device
in every home. With that thought,
figure another 10 channels for an
analog PPV tier.
Now that the system is filled with
80 traditional analog NTSC signals,
let's take a look at an 8:1 compressed
digital service capability (using the
figures AT&T provided to CableLabs
in its response to CableLabs' request
for information on compression.) The
obvious service in many minds when
talking compression is high definition
television (HDTV). Supposing there
will be some duplication of movie
services, ESPN or the networks, figure
20 (6 MHz each) channels of HDTV.
Next would be near video on demand
(NVOD). Although NVOD has adozen
different definitions, let's categorize it
into two different tiers—the hot titles
and the close-to-hot titles. Digital audio
services also need to be included in the
bandwidth scenario. Most of the services available use approximately 600
kHz per channel, with an initial offering of around 30 channels. For a
starter, a cable system would need
another three 6-MHz slots for audio
services.
With the talk of expanded bandwidth has also come arenewed interest
in interactive services. One drawback
to some of the interactive services
proposed is the need for additional
bandwidth. On the other hand, in a
compressed system, the prospect is not
so overwhelming. But let's figure three
Editor's Note: This editorial is provided
to provoke discussion. The views of
the author do
not necessarily
represent the
views of the
staff and
management
of this
magazine.
Reply
comments are
invited.
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sports channels, or superstations, using
four channels of interactive programming for asporting event.

perhaps it's 15 percent, maybe it's only
10 percent. Clearly, the phone company
does not build for 100 percent loading,
and there is no need for the cable
industry to calculate that high a per-

at an actual system that started with
600 MHz. Five years later, the system
decided 1 GHz was necessary. At best
case, the system was able to use the
New opportunities
existing tap housing and just change
If the industry were to go with a4:1
out the faceplate. As
2-Port
4-Pon
8-Port
2Way
3Way
Directional
compression scenario, the total number
an estimate, figure
Tap
Tap
Tap
Splitter
Splitter
Coupler
of channel figures would almost double.
labor costs at $15
Average units per ride
6
0
17
2
0.06
0.76
Add those numbers to the first level of
each with hardware
Total required
7,440
12,400
21,080
2,480
74
942
80 analog channels and you can see
costs being almost
UPGRADE COSTS IF FUTURE EXPANSION BEYOND
we're either fast approaching full usage
the
600 MHz IS REQUIRED
of the 1GHz spectrum or have met our
same as the tap itself.
Hardware'
$6.00
$6.50
limit.
$15.00
$20.00
$21 0
$20.00
Assuming that
The last few business opportunities
Labor
$15.00
$15.00
$15.00
$15.00
five years in the fu$15.00
$15.00
are difficult to figure in terms of actual
ture, operators can
total/Unit
$21.00
$21.50
$30.00
$35.00
$36.00
$35.00
bandwidth capacity. Of course, any
buy 1 GHz product
Tetar
$156,240
$266.600
$632,400
$86.800
$2.664
$32,970
debate on bandwidth will eventually
for what 600 MHz
lead to the discussion of niche programproduct would cost
Grand Total =$1,177,674
ming. Whether it's educational, religtoday, and keeping
ious, political or infomercials, compres
a conservative assion allows for true narrowcasting in a centage. Depending on channel capacsumption on the hardware front, a
way never before possible. The number
ity needs, the percentage of utilization
changeout in the future would cost an
of channels required is only limited by
is asystem variable.
additional $1.18 million. (See Table 1)
programming imagination.
Even considering net present value
Economic
rewards
possible
The last possibility, again looking
and bringing it back to today's dollar,
at afive-year time frame, would be true
After all this, if we could look into
using a 12 percent discount rate, the
video on demand (VOD) or switched
our crystal ball, however cloudy it may
present value is $670,000, which when
video services. Let's say VOD will be
be, and see that it is possible to fill a 1 considering present approximate prodpredicated on afiber to the feeder (FTF)
GHz spectrum, even with using comuct costs, would still save the system
architecture with the area served by
pression techniques, why would 600
$210,000.
the FTF design being 2,000 homes. If MHz be considered sufficient for the
1GHz now
there are 2,000 homes and the system
tremendous opportunities that lie ahead
was built for 20 percent maximum
for the cable industry?
So what's the answer? If the industry
utilization, there would be 400 homes
Naturally, there is an element of continues to examine new business
that might want to watch some switched
doubt when looking at this type of opportunities, if technological advancevideo service simultaneously. Those
commitment to bandwidth capabilities.
ments continue at the present rate, the
400 channels divided by an 8:1 comYet, when considering a rebuild or
industry needs a1GHz tap and passive
pression ratio is 50 compression packupgrade, there are positive economic
foundation, at a minimum, to be preages. Multiply that times 6 MHz and
rewards to be gained by planning for a pared for the future. Indeed, the industhe end result is another 300 MHz for
1 GHz system now, as well as being
try needs to visualize, plan and build
VOD. (See Figure 1for an overview of technologically prepared for future opcable plant to meet future goals. The
the bandwidth layout.)
portunities.
industry shouldn't be asking if 1 GHz
Now, obviously, the variable here
Let's take alook at the cost of atap
capability is needed, but rather, why
would be the percentage utilization—
changeout. As an example, let's look
haven't we implemented it now? •
•Assumes 1240 rmles
•• EsImaled

Tune into the Right "Channel"...

CHANNEL COMMUNICATIONS
Complete Coaxial & Fiber Optic Services
Aerial & Underground Construction
Mapping, Design, Splicing, Installation, CLI
Sweeps, CLI Repairs
Construction: Jeff Ebersole
Engineering: David Huff
5430 Highway 42

We Build The Best
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Sheboygan, WI 53083

(414) 565-3378
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LABWATCH
Continued from page 27
In addition, it will also position cable
for interfaces/interoperability with other
digital sources, in that we can define
the interface to the cable infrastructure
and those providing a source must
conform to that interface. It will not
be to our advantage to allow someone
else to define that interface for us.
Video routing/switching
We have video routers in some
systems today. Can these video routers
pass digital signals? lbsting will be
done to answer this question in order
to avoid stranded investment.
Using the word "switching" is perhaps misleading, because we are not
referring to switching in the telephony
sense of the term; we are referring,
rather, to the routing of video source
within the network. This routing is
particularly important for such applications as a pay-per-view service that
would access a video library. With a
library containing, say, 1,000 sources,
avideo router could be used to transmit
to individual hubs, thus serving demographic pockets much more efficiently
than by simply broadcasting to the
entire subscriber base.
lb accomplish this, we are looking
at both Asynchronous linnsfer Mode
(ATM) technology and frame relay
technology. The video router, as it is
presently conceived, is basically aoneway switch that could become two-way
if necessary. At some time in the
future, if PCS migrates into the network, the switching functionality needed
for PCS and the video routing functionality might migrate into one system
(assuming the integration of voice,
data and video).
But in order for PCS to begin, or for
the video routing of pay-per-view or
near-video-on-demand types of applications to begin, we presently advocate
initially using the lowest-commondenominator design for each separate
application, as opposed to attempting
to integrate them from the outset.

addition, we need to address the topic
of PCS interfaces: At one end, between
the cable headend and the public
switched telephone network; at the
other end, between the cable facility
and the radio base station.
Video storage
A component that goes along with
video routing/switching is the video
storage medium or video library. The
Time-Warner test in Queens, N.Y., is
originating its pay per view programming from a manually-operated array
of Super-VHS tape machines. But as
the number of channels provided for
pay-per-view originating from video
libraries increases, the need arises for
an automated, dynamic storage system. This is a particularly important
area that we are just beginning to look
at. Beyond the basic approach of an
array of stacked VCRs, there are several alternative solutions, some of them
quite elegant and complex.
Standards
The cable industry is actively monitoring and attempting to influence and
direct activities relating to the setting
of standards. CableLabs is currently a
member of the Ti Committee of the
American National Standards Institute (ANSI), and is involved within
that committee with the T1S1.5 Broadband Network Architectures and Video
Services Working Group. We need to
understand how the telcos plan to
implement this technology and what
interfaces the standards committees
arrive at, because they will be the
interfaces that define the SONET and
ATM interfaces with our network.
lb date, the standards groups have
devoted little attention to point-tomultipoint-type applications within the
SONET or ATM structure—a sign that
we probably have our work cut out for

us if we intend to influence the standards. We have asked the Society of
Cable Iblevision Engineers (SCTE) to
develop a working group that will
assist CableLabs in standards discussions. CableLabs and the NCTA, based
on their charters, are in a position to
establish only guidelines, not standards; SCTE, because of its open forum
membership rules, can establish standards.
We are also working with the Electronic Industries Association on the
CEBus and other aspects of consumer
electronics, and we are also looking at
working with the IEEE on some of the
standards it is developing. Internationally, CableLabs President Richard
Green heads one of the advanced television groups in the CCIR, and eventually we will probably become involved
in some activities and some working
groups in the CCITT.
Conditional access
A final issue is conditional access
and the need to control the connect and
disconnect capability of subscribers
remotely. lb date, we have not been
able to drive the cost of such remote
units down to a point where they can
be deployed in large volumes. Implementing such technology would be
extremely labor saving, and would
make possible better control over subscribers' viewing. With such technology, whether dealing with non-paying
customers or those desiring more services, we could respond without rolling
a truck. This is an area we will be
working on.
The many issues summarized here
are being analyzed in the context of the
network architecture and the network
design processes.
Above all, our focus is on the crucial
network design issue of proactively
managing the influx of new technology. •

Interfaces/Interoperability
CableLabs is evaluating how the
ATM protocol would interface with the
cable infrastructure. We know that
ATM and synchronous optical network
(SONET), which is the approach the
telcos are embracing, interface directly
with each other; the question is how
well the version of ATM that we pursue
will interface with SONET. We do not
anticipate major problems here. In

Lightweight •Transferable •Durable •Organized

Versatile Truck Bed Systems

800-424-LIDS

Circle Reader Service No. 36
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Midwest CATV • CED • CableVision

Operators aware of signal theft;
74% taking preventative steps
"There are a lot of temptations to
take ashortcut, but when you cheat in
any form, all you're doing is cheating
yourself," said Ted Turner earlier this
year
at
a Tufts
University
commencement exercise.
Apparently cable operators are
tuning in to Turner's philosophy, at
least in part, in an attempt to curb
theft of cable signals. According to a
June 1991 Cable Poll, system
executives are increasing the
regularity of system audits, installing
theft-deterrant technology and filing
legal charges against discovered
signal bandits.
And although the National Cable
Television Association's Office of
Cable Signal Theft estimates stolen
cable revenues at $3 billion, operators
are a bit more conservative-71
percent put a price tag of $50,000 or
less this year on the stolen cable
channels.
Accordingly, though, larger systems
anticipate larger losses. Whereas none
of the respondants operating systems
with less than 10,000 subscribers
anticipated losses over $50,000, 14
percent of systems managers servicing
50,000 or more subscribers foresaw
this as agrim possibility.
To that end, 81 percent of system
executives are beefing up system
audits this year. Notably, 28 percent
of systems with more than 50,000
subscribers plan to or have hired a
security person. Overall, eleven
percent of systems polled will add a
"cable cop".
Systems are counting on subscriber
tips, too, with 28 percent offering
some type of amnesty program for
those "illegal" subscribers that turn
themselves in. For example, Cox
Cable of Greater Hartford, Conn.
recently took out local newspaper

How much revenue do you expect

100

to lose this year from signal theft?

90
80
70
49
• 60
• 50
cà
40
30
20
10
o

e
Less than
$50,000

$51 K to
s100,000

S101 K to
S200,000

S201 K to
S300,000

ii

Over
S300K

Dk/Na

Which of the following steps have

100

you taken to reduce service thefts in
the past year or so?

90
80

I.

70
60

850
D. 40
Jut

30
20
II•

10
0

None
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System audits on
regular basis

Security
person

Amnesty Sophisticated
program
converters

Dk/Na

CABLE POLL

Do you have any of the following hardware

100

in place to help prevent signal theft?

90
80

1111111111111111.-

a) 70
cr)

30
20

NJ

NJ

10
Headend
scramblers

Traps or
addressable

advertisements offering amnesty and
a refund to those subscribers who
returned illegal converter boxes that
had been purchased from a convicted
pirate-box supplier. "No questions
asked," the ad copy read.
Most operators, however, seem to
feel that prevention is the best
roadblock to signal theft. Headend
scramblers, traps and addressable
converters are securing 74 percent of
systems overall, with locking
pedestals representing a close 73

Locking
pedestals

percent. Along those lines, more than
a third-35 percent—of system
executives polled plan on upgrading
their current converter security
system this year.
The majority-62 percent—of systems
polled haven't filed charges for service
theft within the past year. However,
more than half (55 percent) of those
system
executives
in
the
Northeastern portion of the U.S. have
wound up in court. Similarly, 52
percent of those systems serving more

How interested would your system
be in an "electronic bullet" process,
similar to the one Time Warner used

100
90

70

g) 60

70
m 60
50

40

ra. 40

30

30

20

20

10

10

O

Somewhat Not very
Very
interested interested interested

than 50,000 subscribers have pressed
charges.
According to the Cable Poll,
operators nationwide don't seem
terribly intrigued by the "electronic
bullet" process that singled out 317
signal theives in Time Warner's
Queens, N.Y. system earlier this year.
In fact, only 20 percent described
themselves as "very interested."
Those "somewhat interested" and "not
interested" tied at 25 percent.
—Leslie Ellis

80

a) 50
o.

Dk/Na

against anyone for services theft
in the past year?

90

--JAMISle.muniletotifflumerr—

o

None

Has your system filed charges

100

in its Queens, NY system earlier this
year, if it becomes available to the
industry as atheft reduction measure?

80

High
security

o
Not
Dk/Na
interested

Yes

No

Dk/Na
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IN THE NEWS

Product news

end cap sealing gaskets made of silicon
rubber.

New couplers, WDMs, enclosures

Lectro's new standby power

New from Ipitek is a singlemode
series of couplers and wavelength division multiplexors (WDMs). Splitting
ratios are selectable from 50:50
to 95:5 in either
the 1310 nm or
1550 nm waveIpiteles coupler
length range. The
enclosure
WDMs offer other
wavelength combinations for short wavelength applications and erbium doped
optical amplifiers, company officials
say.
Product specifications include less
than 0.1 dB excess loss and a close
tolerance on coupling ratio, resulting
in low total insertion loss. All couplers
are available with connectors, including low back reflection FC/PC, ST/PC,
SC/PC and Super PC polish. Enclosures
and rack-mounted versions for the
connectorized couplers and WDMs are
also available.
Customization and product brochures
are available by calling Ipitek's Applications Center at (619) 438-8362, or fax
inquiries to (619) 438-2412.

Lectro has announced its new modular common ferroresonant standby
power supply, the UniMax. Available in both
two and three battery
versions, the Uni-Max
utilizes the company's
exclusive "cool core"
heat sinking technique
to ensure a cool running transformer.
The modular design
allows customization
Lectro's Uni-Max with a wide range of
options and features including either
flashing LED or digital displays, RF
transponder interfaces, input and output circuit breakers and input and
output surge arrestors.
For more information, contact Lectro
at (800) 551-3790.

Zenith Electronic's 7000XL

Zenith Electronic's 2500
easy reprogramming when satellite
locations change. The feature, called
the "Move channel," moves the channel and other related settings when
satellite broadcasters move their programs from one satellite or one channel
to another.
The 7000XL, with a $1,799 price
tag, also includes stereo, programmable VCR timer/clock, terrestrial interference filter, 200 favorite program
capacity, sleep timer and subcarrier
stereo in the discrete format.
The 2500, priced at $1,499, includes
abuilt-in antenna controller, parental
Write-on tape system
contrl and the ability to move the
satellite antenna east to west via the
Jenson Tools has introduced a remote control.
write-on tape system for labelling wire
Also, source switching, 50-satellite
and cable. Made by 3M, the system memory, automatic peaking and syncreat.es durable, self-laminated labels
thesized audio and video tuning come
for system documentation and future
with the 2500 model.
Self-supporting aerial cable
identification. The system includes a
For more information, contact Zetape
di s- nith at (708) 391-8181.
New from Siecor is the SCN fiber
New from Wiltron Co. is the 5400A
penser, presoptic splice closure, an addition to the
sure sensitive
Scalar Measurecompany's ERK kit for fast, temporary
tape and a
ment System, derepair of damaged fiber optic cables in
marking pen.
signed for applicaoutside plant applications.
As the tape is
tions including
Each ERK kit now includes two
dispensed, aladirect broadcast satSCN-003 cloWiltron Co's 5400A
ellite communicabel area apJenson Tool's write-on
sures as well
pears in the dis- tions, terrestrial communications and
tape system
as 30 meters
penser winmilitary radar. The system integrates
of spare loose
dow and provides asmooth, flat writing an advanced scalar analyzer with a
tube optical casurface.
built-in, swept microwave source. Comble, two tool
The tape itself is resistant to dirt, oil
pany officials say that the unit is cost
kits, and noand heat. The system is priced at effective because it offers the stability
Siecor's SCN fiber optic
epoxy CamSpli- $17.95 (250 labels/roll). Replacement
and accuracy of a synthesized sweeper
splice closure
ces. The do- pens and tape refills are also available.
for the cost of atypical analyzer/sweep
sures are pre-drilled for two or three
For more information on Jenson's
generation combination, and is convencable entries, and specially designed products or for afree catalog, call (602)
iently packaged in one box.
sleeves size the entries to cable diame968-6231.
Although the system comes with a
ters.
Zenith Electronics has introduced
monochrome display, an external VGA
The new closure design significantly
anew integrated receiver decoder (IRD)
color monitor output is also provided
reduces installation and repair time,
that offers "simplified operation and to allow large screen color viewing. The
Siecor officials say. Closure and end
unique styling", company officials say.
system offers 71 dB dynamic range,
caps have been redesigned to be inThe new 7000XL and 2500 models offer
smoothing, averaging markers and curstalled with a common socket wrench,
extended threshold sensitivity circuitry
sors, trace memory, complex limit testeliminating the need for special closing to produce abetter picture.
ing, custom X-axis capabilities and
tools. A throw-away gauge is also
And, a new UHF Space Command
buffered print and plotter outputs.
provided, to ensure that the end cap is
remote control has been added. Also
For more information, contact Wilproperly closed. The sealing system of new on the 7000XL is a sleep timer tron at (408) 778-2000 or fax inquiries
the SCN closure incorporates reusable
menu and improvements that allow for to (408) 778-0239. •
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Industry faces
Steve Yajima
has been named
chief engineer of
Yuasa Battery
America. Yajima
comes to American
from the company's
Ibkyo, Japan division, where he was
assistant manager
Steve Yajima
in the International frade Division. He has been
with the company 19 years.
Three additions have been announced
by Digital Cable Radio (DCR). James
R. Martin Jr. has been added to the
company's staff to assist with marketing and sales to cable system operators.
Martin will also develop marketing
programs to assist system operators
with DCR sales to subscribers.
Also, DCR has announced the addition of Anne Thiede to regional sales
manager for the central U.S. Thiede
will be responsible for selling DCR to
cable system operators in an eightstate area. Before joining DCR, Thiede
was the affiliate relations manager at
the Financial News Network.
And in afinal announcement, Mary
Tartaglione has joined DCR as an
account executive for the western U.S.
In her new role, Tartaglione will assist
local cable system operators with installation, training and marketing as
operators begin to deliver DCR to
subscribers. Prior to joining DCR, Ihrtaglione was the national director of
recruiting and training for Public Storage Inc., where she conducted nationwide training seminars for management personnel and published monthly

and quarterly newsletters.
Riser Bond Instruments has appointed Tim Gilkerson to the newly
created position of
LAN marketing
manager. Gilkerson will be responsible for promoting, developing
and expanding the
use of Riser Bond
cable fault locators
and related test
equipment within
Tim Gilkerson
the
computer
arena.
Also,
Riser
Bond has announced the addition of Sheryl B.
Anderson as the
company's media coordinator. In her
new role, Anderson
will coordinate all
Sheryl Anderson
sales, marketing
and promotional materials for the company. She will also be responsible for
the production of promotional and
instructional videotapes.
Keith Huff has been added to the
management staff
of Recreational
Sports &Imports
(RS&I) to run the
company's new
San
Antonio,
Texas office. Huff's
background is in
the satellite industry.
Two promotions
Keith Huff
have been announced by Magnavox CATV Systems. Stephen Schoen has been named

national accounts manager, and will
be responsible for servicing major targeted MS0 accounts. Schoen has been
with Magnavox since 1981 in various
sales positions. He began his cable
career in 1962 at TCI, where he served
aas director of franchising.
Also, Eric V. Himes has been promoted to western regional sales manager. He succeeds Schoen. In his new
position, Himes will be responsible for
supervising account coverage in the
western U.S. Himes has been with the
company since 1983.
Tektronix has appointed Bill
Thompson to the role of audio products marketing manager, Television
division.
Thompson is responsible for developing
and implementing
amarketing strategy for the division's growing family of audio products. Previously, Thompson was the
Bill Thompson
product marketing
manager for audio and video converter
products at the Semiconductor division
of Analog Devices Inc.
ANTEC has named Kathy Berlin
technical writer, based in the company's Denver, Colo, product development and research lab. In her new role,
Berlin will serve as editor of ONN, a
technical newsletter published by ON!
and AT&T, and will provide technical
communications support for all of the
companies under ANTEC.
Prior to joining ANTEC, Berlin was
a contributing writer and managing
editor of this magazine.
Our best wishes to you for continued
success, Kathy. •

W ARREN, M ORRIS & M ADISON, LTD.
Executive Search Est. 1983

Del Mar, CA
(619) 481-3388

Portsmouth, NH
(603) 431-7929
Circle Reader Service No. 33
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CLASSIFIEDS
CAREER MARKETPLACE
Leader in the placement of Cable Television Professionals
Call toll free 1-800-433-2160; In Texas call 817-599-7623. FAX 817-599-4483.
DIR OF ENG-Oversee the latest technology in this
hands-on position. Mid-Atlantic. $60K
DIR OF ENO-Top 5MSO needs administrator to
oversee day-to-day ops of 150K sub system. $50K
TECH TRAINER-Multiple opportunities, all
facets of business. $35K
PLANT MGR-Attractive SE location needs a
good blend of technical knowledge and people
skills. $45K
TECH MGR-SE loc top MSO. $40K
PLANT OPS MGR-Major MSO needs
engineering administrator. SE $42K
CIRCUIT DESIGN ENG-Multiple opportunities
nationwide. $40-50K
TECH MGR-Resort setting, East coast location.
$15K

STAFF ENGINEER-BSEE amust, corporate
position for amid-sized MSO. $50K
DIST ENO-Regional in scope mid-west location.
$38K
RF ANALOG ENG-Major mfg, circuit design of
next generation convertors. $50K
MGR/CHIEF TECH-Multiple opportunities
nationwide. $26-32K
CHIEF TECH-Top MSO Southern location,
optical technology. $28K
HEADEND/MICROWAVE TECH-Multi-oppfs
nationwide, top 20 MSO's top benefits. $25K$40K
SERVICE AND LINE TECHS-Opportunities
nationwide call for geographic preferences. $916/hr.

JIM YOUNG aft
One Young Plaza

7-//i/Tf2

pl

1235 Ranger Highway Weatherford, TX 76086

Greater Visions is currently
looking for qualified cable
construction and installation
personnel. The positions are
located in the midwest. Call
or send your resume to:

Geeci V/,01
"Communication lint Can See"

10102 Highway 105 West
Montgomery, TX 77356

Call for information about these and many other opportunities nationwide

(409) 588-2099

HEADEND TECHNICIAN
Exceptional opportunity with fast growing MSO. 2-5 years
experience with astrong electronics background. Excellent
benefits offered. Send resume to:
Cencom Cable TV
Plant Department
PO Box 768
Clarksville, TN 37041

We have the
position for you...
Place help wanted ads in CED "Career Marketplace"
and let CED recruit for you.

Call (303) 393-7449
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TECHNICAL
SUPERVISOR
22,000 subscriber system in
central California completing
400 MHz upgrade.
$25K to $35K per year.
FAX resume to:
Bob Ruiz
(805) 327-7921
INSTALLERS WANTED
Experienced contract CATV installers
w/truck & tools to work in the Texas area.
In Austin call Herb or Johhny
1-800-333-8843
In Fort Worth call Mark 817-447-1170

BakerScott
aco.

THE PROFESSIONALS
CABLE PLACEMENT COMPANY
Our

NATIONAL

and

INTERNATIONAL

clients include MSO's, Networks, Regional
and Independent Operators. We place ALL
LEVELS OF MANAGEMENT. Call DAVID
ALLEN or JUDY BOUER, PRINCIPALS.
Fees paid.
1259 Rt 46, Parsippany, NJ 07054
201-263-3355; Fax 201-263-9255

CLASSIFIEDS

ENGINEERING/DESIGN/CONSTRUCTION
New Construction •Installs •Balancing •Splicing

UM
M.MM
1111

Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebuilds & Fiber Optic Installation

,

MIMI
"".1

/IMO

CABLE SYSTEM
SURVEY CO.
MAPPING • DESIGN • AS-BUILTS • CAD 8,
DRAFTING SERVICES

High Quality -Prompt Service
-Reasonable Cost
•
Alt
518 N. Main St. •Tekonsha, Michigan 49092

Harold Big ham
(904) 932-6869

P.O. Box 903
Gulf Breeze, FL 32562

(517) 767-4185 •FAX: (517) 767-4567

M K

mamma

pz-TE

State Wide C.A.T.V. Inc.

c-Axm•

466 County Road 75, Mecharucville, NY 12118
Telephone 518-664-5970
Fax 518-664-9723

Specializing in Fiber Optics
Aerial and Underground CATV Construction

COCHRAN
COMMUNICATIONS
CONSTRUCTION

UNDERGROUND &AERIAL CONSTRUCTION, FIBER
OPTICS, INSTALLATIONS, AUDITS, CLI

Michael Wallace, Vice President

36-630 CATHEDRAL CANYON. DR.
CATHEDRAL CITY, CA 92234
LIC. #478543 (619) 328-6778

T.J. Contractors, Inc.

FCC COMPLIANCE TESTING

•Mapping
•As-Builts
•Sweeps
•Installs

•Design
•Audits
•CLI Testing
•Aerial & Underground
Construction

& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
MAP DIGITIZATION & REVISIONS
CORPORATE OFFICE
(608) 668-1393
FAX (608) 668-1708

(404) 9
°
62-3531

PHONE 313-688-3057
FAX 313-688-3336

LLEE VE12E0

CAN RE-BUILDS -NEW BUILD -SPLICING
6624 JEFFERSON
BOX 386
NORTH BRANCH, MI 48461

AUTOCAD CUSTOMIZED CATV MENU

STRAND MAP & AS BUILT

(404) 995-7696

06
Stop by booth #4
at
the Great Lakes
Cab eShow

FIBER OPTIC DESIGN &
ACTIVATION
BEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

DAVID GIESY
PRESIDENT

FIELD OFFICE
(708) 8414993

TO RESERVE THIS SPACE,
CALL
TERRI SINNER AT

(303) 393-7449.
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CLASSIFIEDS

PROFESSIONAL DIRECTORY
JOHN JAMES CATV SERVICE

OMMERCIAL CLCCTRONICS, INC.
CATV CrIGINEERING SERVICCS

CATV EQUIPMENT REPAIRS

SPECIALIZING IN
•
•
•
•

Hybrid Sales
Equipment Upgrading

SA EQUIPENT
HEADEND PROOFS
REPAIRS
FCC OFFSETS

Meter Calibrations
Headend Alignment

Performance Measurements

FCC Offsets

Free Pick-up Service in Certain Geographic Areas

26 Years HEADEND Experience
1218 Franklin Cir. NE
Atlanta, GA 30324

Phone: 404 636-1031

Coastal
BroadbandSERvIcEs

White .S7anctl

•Scheduled Maintenance Programs for Headend, TVRO and Tower
Mounted Antennas.
•TVRO Installations
•Headend Pre-racking/Re-racking/Rewire
•Specializing in High Rise MDU Prewire/Postwire
•Marinas Prewire/Postwire

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING
F to F. N to N. BNC, RCA F-81
RG-56
RG-59
RG-11
RG-213
RG-214

Gilbert AHS
LRC
Raychem
Off Shore
Amphenol

Belden
Times
Comm/Scope
intercomp

(609) 848-5140

FROM MANHATTAN TO MIAMI

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

ALL OF OUR TECHNICIANS ARE TECHNICAL SCHOOL GRADUATES

335 W. Melinda Drive. Phoenix. Az. 85027

CABLE/I

COMPLI -rer
IITILIries OF THE OZARKS.
ANNOUNCES

INaCom

INC

CABLEWORKS

BUTIDLNG COMMUNICATION SYSTEMS THROUGHOUT AMERICA
•Full Installation Services
•Converter Exchanges, Audits, Special Projects
•MDU, SMATV, LAN, Pre/Postwiring
•Aerial/Underground Construction (Including Fiber Optics)
•Strand Mapping (AutoCAD & LYNX)
•Field Engineering, Make-Ready, As Builts
•RF Design (CADSUM II, LYNX, & LODE DATA)
•CLI Detection/Correction

The only total open system available for in-house
on-line billing. Call today for your demo.
HERB LAIR

President

800-541-8825
Fax 501-741-2984
Harrison, Arkansas 72601

P.O. Box 1062

800-247-5883 or in Virginia 800-345-6834
209 E. Jackson St., PO Box 484, Gate City, VA 24251

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229
• (614) 895-1313 • (800)669-0765 • FAX (614) 895-8942

Video Pa •eGenerator & Controller $189.95
High Res NTSC or PAL
2- 240 char. crawls/ p..
Flash, Scroll, 3Sizes!
16 Colors, User friendly
Auto-sequence pages
Cut &Paste, WYSIWYG

Modem
Option
Disk
I-1

Video "VIRG" 1_[
cable
supeed
COMMODORE 64

I

II

11111

Color Bars

I
i
fSpecial

'

Effect

"WX1" Temperature
Special Effects
.5 humidity sensor-_
Special Effects
*VIM" Cartridge it In°
plugs Ito c64
12:24:30 THURSDAY 3 :21 :91
or PK8
Weather Monitor s
"
C64 +VIDG Displays &sequences 1000 pages71VIDG
Temperature 20 deg C
HI Res. 16 colors ,
scroll, flash, crawl, vary height,
Roi Humlday 72 %
Relay
control
24Hr. clock-i- date, C64 Graphics, Color Bars,
Cartridge
crawls!Transfer pages via modem auto-sequence "VICIG" Inc. Can, disk, manual, cable
$189.95
at remote location. "WX1" displays temperature C64 Computer S159.95, 154141sk drive 6189.95
& humidity, "PK8" controls 8 relays. Time &date PK8 relay control &meter input
$159.95
calendar: auto-loads new sequences & pages WX1 temp.& humidity sensor (req. PK8) $189.95
+ controls rela svia touchtone audio strIn s! C64 Hayes modem $89.95,12Volt C64 Par. Sup.St 29.95

ENGINEERING CONSULTING

Low cost remote control & video display

Tel:714-6712009** Fax:714-255-9984

Mastercard Visa Amex COD & P.O.

583 Candlewood St. Brea, Ca. 92621
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SURPLUS CABLE EQUIPMENT
Jerrold, Oak, Hamlin & Scientific
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Equipment and F.S. Meters.
(Six month warranty on ALL repairs.)

(818) 709-3724
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SA 8500 -311 w/remote ....$32.95
New Remotes SA, Jerrold ...$4,50
SA 372397 FF Trunk
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SA 344030 PP Trunk
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SA 344000 PP Bridger
$161.00
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TAPS, Connectors, Line gear
Cable

COAST CATV
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Call Nick Meko
714-272-6822 /FAX 714-272-3032
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(701)786-3904
24 and 88 channel units
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dB-tronice-
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ea.
ea.
ea.
ea.
ea.

Hurry, Limited Quantity Available

TM BROKERS

Phone/FAX 208-687-2289
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SALES
Phone: 1404-992-6730 •FAX: 1-404-992-6816

TAPS, CONNECTORS, LINE GEAR
CABLE
HEADEND
RMS-CA
MODS $125. & up
2008
TAPS $5.00 & up
3006
2004

CUSTOMER SERVICE
Phone: 1-800-356-2730 •FAX 1-803-439-7518

get converted!

Put this space to work for you
Call (303) 393-7449

Vision Electronics, Ltd.
Albany, NY

Cuality Jerrold Addressable
Converter Repair
Flat Rate

(518) 462-6392

Advertiser's Index
Reader Service #

Page #

AM Communications ....5, 20, 37
Alpha lbchnologies
8
Anixter Cable TV
35
Applied Instruments
18
Belden Corp
31
Cable Prep/Ben Hughes Comm. ..27
Cable Services
11
Calan, Inc
6
Channel Comm
32
Channel Master
9
Channelmatic
24
Jerry Conn Assoc. Inc.
15
Eagle Comtronics
FM Systems
General Cable Iblsta
16
Jerrold Communications
28
Lectro Products
23
Lindsay Specialty
Microwave Filter
14

9, 37, 40
15
68
33
55
50
21
11
56
17
46
30
25-26
25-26
31
51
45
25-26
29

Reader Service #
Midwest CATV
Monroe Electronics
Nexus Engineering
Optical Networks Int'l
Panasonic Video Comm.
Panasonic Office Automation
Pioneer Comm. of America
Power & Iblephone Supply
Sadelco Inc.
Sencore
Standard Communications
Superior Electronics
'Pailgater, Inc.
Time Manufacturing
Trilogy Communications
Tulsat
Warren, Morris, Madison
Wavetek
Wegener

4
22
3
19
1
.26
.17
.13
30
12
7
34
36
21
2
29
33
25
10

Page #
6-7
42
5
34-35
2
49
32
27
53
23
13
67
60
38
3
52
61
47
19

Communications Engineering and Design September 1991 65

committee is arather unique organization of engineers from two industries
working together for the betterment of
their customers. This committee enjoys
the full and energetic support of CableLabs. The same industry people are
active in both the NCTA engineering
committee and the work of CableLabs.
But this is not enough. It has become
clear to a number of those active in
these committees that engineering solutions to problems are anecessary but
not sufficient condition to an improvement of the situation. We need the
product planning and strategic planning elements of both industries talking together. We need a commitment
and aplan to implement the engineering solutions. This can only come from
these other quarters. Ways of getting
that involvement and commitment are
being explored.

Interface
complexity:
Where do we go?
Direct pickup interference or DPU
(sometimes called DPI) is the oldest
cable consumer interface problem. It is
the original reason for the invention of
the cable converter. The first converters didn't tune any more channels than
the TV receiver. These converters provided better shielding to avoid DPU.
They also were designed to accept
adjacent channels and a fully loaded
spectrum. All three of these characteristics do not exist in the broadcast
environment.
There are two critical elements to
this issue which need to be resolved.
The first is fundamental. We need a
repeatable, accurate method of measuring DPU performance. Without this,
no progress can be made. Once an
agreed-to test method is developed, we
need to know the parameter value for
DPU immunity. How much is enough
to solve most of the problem? Once
these two pieces are in place, we can
work toward acommitment to solve the
problem. The proper place for this
activity is in the EIA/NCTA joint
engineering committee.
The EIA is the Electronic Industries
Association and is the trade group for
the consumer electronics manufacturers. The EIA/NCTA joint engineering
By Walter Ciciora. Vice President of
Technology. American Television and
Communications

Electronic Program Guides
An example of where efforts on
multiple formats is required is in the
Electronic Program Guide (EPG). In
the ideal solution, atechnical standard
for the delivery of data on an appropriate carrier would be struck by the
engineering committee. Then cable industry planners would commit to carrying the data and consumer electronics
planners would commit to making TV
receivers and VCRs available with the
appropriate circuitry. Both sides would
promote the EPG. With just an engineering solution, we'll have another
MultiPort—a technical solution that
does not get implemented. The biggest
loser will be the customer.
Exceptional challenges are ahead in
trying to accommodate Near Video on
Demand (NVOD), HDTV and video
compression. As already explained,
these involve technical hurdles and
require some solid engineering effort.
Then they require aplanner's commitment to implement.
Another issue has not been mentioned. This is the need for better
transparency in TV and VCR tuners
and intermediate frequency amplifiers
and detectors. These circuits must not
introduce a signal quality penalty
when compared with baseband inputs
to the receiver from a video disk
machine, VCR or DBS receiver.
If these circuits do cause noticeable
degradation, the cable operator will be
forced to introduce a set-top unit with
baseband outputs and a quality RF
chain in order to provide competitive
video. This has not received adequate
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attention in the past. It is something
causing cable engineers increasing concern.
Explain the root causes
Ibelieve it's important for the cable
technologist to be able to explain the
root causes of the cable/consumer electronics interface difficulties. This is not
a blame allocating or finger-pointing
exercise. Recall our discussions in previous columns. The root cause is simply
the fact that new technology nearly
always starts out with the difficult
human interfaces. This is because the
technology is usually first introduced
when it can just barely support the new
functionality. There is no spare capacity to support easy interfaces.
Secondly, the human interfaces are
the most difficult to work out. Often,
years of trial and error are required to
sort them out. As the technology matures, it becomes more capable at
affordable price and the human interface becomes simultaneously better
understood. Then the usage can become
nearly transparent. This is an ordinary
part of technological development, introduction and maturation.
In the case of cable and consumer
electronics, the wide variety of opinions
available make the situation difficult
to understand—even for atechnologist.
The affordable technology makes the
choices possible, but only now is able
to ease the human interface. Only now
are we beginning to be able to afford
enough computing power, memory and
on-screen display capability to significantly assist the interface.
VCR maze
Don't hesitate to point out that the
most complex part of the whole consumer electronics interface issue is the
VCR and how it fits into the maze of
wires and button pushings. Anyone
who can master the setting of his VCR
for time shifting can also understand
the use of acable converter.
The opposite is not necessarily true.
Be sure to point out the good news. New
VCRs are getting easier to use because
of maturing technology. Just as the
VCR interfaces are improving, so will
the interfaces with cable.
Things should rapidly improve over
the next five to 10 years if the two
industries work together. If they don't,
each will introduce new technologies
without addressing the interface problems. The customer will lose out. •

CheetalfSaves!
Every time you use it, you save...
TIME
Cheetah - allows the operator to analyze system performance in seconds without
ever leaving the office. With AUTO READ and AUTO ALARM the Cheetah - System
can provide unattended performance monitoring 24 hours aday.

MONEY
Cheetah - will reduce unnecessary truck rolls, target problems and independently
evaluate the performance of your equipment. Utilize Cheetah - to cut today's
expenses and manage your budget effectively for tomorrow's growth.

INFORMATION
Cheetah - measurements are repeatable, accurate, consistent and will become
the standard of your operation. Past and present data gathered from remotely
accessed units is stored for printing and review. This information allows Cheetah to project tomorrow's developing trends today.

SUBSCRIBERS
Cheetah - improves your Service Standards. Your subscribers will enjoy ahigher
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Now Anixter puts CommiScope
Coaxial Cable even closer to
your next rebuild!
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...That's because we've added additional stock
to all of our on-line computer linked distribution
centers located throughout North America.
Anixter has a"just-in-time" delivery service that
puts your rebuild trunk, distribution and drop cable
at the job site where and when you need it. So don't
buy more cable for rebuilds than you need.
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