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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.

Stop Unnecessary Truck Rolls
With DROP
1
TM

Providing instant access to
individual subscriber drops,
,,
DROPguard allows you to
bring customers on arid 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.

For more information about
DROPguard and our other products
for CATV systems, please call
1(800) 248-9004.

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.

We're Keeping Watch!

DROPguard is field-proven and is
supported by the Cable Data'm
dining system.

,det

COMMUNICATIONS
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. 1
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Drop Cable Created For The
Most Valuable Performance
It takes special teamwork and consistent excellence to
create superior cable worthy of the name MVP! Trilogy delivers
just that to provide you with drop cable of the highest quality.
Drop cable that performs outstandingly, time after time, year
after year, no matter what the job. MVP Drop Cable sets new
standards that challenge all other drop cable manufacturers.
Trilogy technology brings you another star to meet your
communications needs.
No imperfection escapes Trilogy quality-assured technology
from careful selection of raw materials to delivery of the
finished product.
For the Most Valuable Performance, it's Trilogy.
Or, it's nothing at all!

COMMUNICATIONS INC.

Call or write for free sample and brochure:
Trilogy Communications, Inc., 2910 Highway 80 East, Pearl, Mississippi 39208.
800/874-5649

601/932-4461
Circle Reader Service No. 2
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Proof testing of optical links
As an increasing number of cable operators integrate fiber optic
technologies into their systems, aquestion arises: What about
proof of performance testing? Magnavox's John Koczan outlines
the basic measurements necessary to adequately measure fiber
optic link performance. Among those described is optical
transmitter launch power, optical receiver input power, optical
receiver C/N and optical receiver CTB and CSO.
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26
Cable in conduit: Making it pay in the long run
In this first part of two articles on cable-in-conduit, CED's George
Sell reviews bandwidth expansion, architectural advancements
and costs related to rebuilds and upgrades. Also in Part I, Sell
reveals general assumptions and incremental costs associated with
immediate deployment of cable-in-conduit.

Laying the digital groundwork
A larger slice of the ad sales pie is the enticement operators are
using to justify upgrading at least aportion of their networks to
digital capability. As aresult, the industry will see some new
players and the existing leaders will feel the heat of competition.
CED's Leslie Ellis and Gary Kim examine the implications of
digital storage technologies on ad sales software and hardware.
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About the Cover:
Cable operators lay adigital
network foundation. Illustration by
Barton Stabler-TIB
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Upgrading earth stations for the new orbital arc
When the new cable satellites find their home in space, cable
operators will either need anew earth station receiver or will have
to upgrade their present ones to "see" all the programming.
Engineers from Sammons and Antennas for Communications show
how Sammons solved the problem of not having enough room for a
new dish.
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Texas Show, CATV Symposium wrap-up
SCTE subcommittees made significant progress in standards
development and EBS planning during meetings at the Texas
Show in San Antonio, and the implications of digital TV were
discussed, among other things, at Raychem's CATV Symposium in
San Francisco. CED's Leslie Ellis and Roger Brown provide
detailed coverage of the events.
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If we can make it here, we'll make it anywhere!
We delivered the world's most advanced headend system.
on time and on spec. As aresult, New York City is watching
sensational cable television.
Nexus created the Series 2000 Headend System to
dramatically improve signal quality, reliability, maintainability.
and flexibility, all the way to 1GHz.
Our system features:
• external redundant powering
• computer-controlled agile backup modulators
• remote status monitoring and control
• Nexus famous five-year warranty
For the ultimate in system performance and customer
response, step up to the Nexus Series 2000 Headend System.
Designed for the future...built for today.

NEXU

Circle Reader Service No. 3

Advanced Cable Systems

7725 Lougheed Highway
Burnaby, BC V5A 1W8
Tel: (604) 420-5322
Fa x:(604) 420-5941
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The rolling stone hits the road again
Never one to sink roots too deeply in any one place, Roy Ehman is on the road
again. After alengthy and prestigious career in numerous locations with several MS0s, Ehman has officially called it quits in cable TV and has embarked on
ayear-long motor home tour of the United States and Canada, accompanied by
his wife Betty.
While you read these words, the Ehmans are making their way to Texas.
After they spend a little time in El Paso, they'll turn right, head to the West
Coast and then travel north. As the weather improves, Roy and Betty will drive
to Seattle and Vancouver, across western Canada and the northern United
States to the East Coast. From there,
they'll turn south, with plans to spend
next Christmas in Miami.
By the time it's all over, Roy and
Betty will have driven 12,000 miles in
their 36-foot "home on wheels," consuming 2,000 gallons of gasoline. While life
on the road may not seem appealing to
everyone, the Ehmans will have all the
comforts of home aboard their 7-ton
craft: two TVs, a VCR, a microwave,
two bicycles, a tape deck, a ham radio,
even ashower and bathtub!
Along the way, Roy plans to visit
family members and many of the
friends he's made during his years as
one of cable's most analytical and pragmatic engineers. Roy even intends to
stop in and chat with a few cable technicians along they way: as the industry's "leakage guru," Ehman has
already scheduled to meet with a few
SCTE chapters and give them his
thoughts about signal leakage compliance.
Spending ayear "on tour" is entirely appropriate for Roy, who's never allowed
moss to grow anywhere near him. The native South African took asimilar tour
of Europe years ago, with his young kids in tow. After moving to Canada and
joining the CATV community some 20 years ago, Ehman has lived and worked
in Calgary, Syracuse, Miami, Kentucky and Denver.
Although Roy has refused to wear out his welcome in any one locale, there's
no doubt he's left alegacy of quality and precision in each system or corporation
for which he was worked. The entire industry owes Roy adebt of gratitude for
his tireless efforts to "clean up" cable systems and protect active equipment
from lightning and power surges.
Most recently Roy was director of engineering at Jones Intercable, where he
doggedly looked after CLI reports and kept track of all the offsets his systems
used. Consequently, he's a key reason why Jones has had such an excellent
track record when the FCC inspector comes to call. For example, the huge Jones
system in Albuquerque was recently visited and not a single leak above 20
microvolts/meter was detected!
I'd like to think Roy's commitment to quality has been evident within the
pages of CED also. Roy has been amember of the board of consulting engineers
since 1985; his input and willingness to provide advice has been important to all
of us here. We wish him well during his tour and after he settles down in his
new home in Knoxville, Tenn.
By the way, ham radio operators should note that Roy's call sign is VE6EV—
get him on the air and give him your regards.
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Now SAM has adde fiber.

Introducing Fiber SAM®
The first signal level meter that measures fiber optic power.
New Fiber SAM meets all your
day to day requirements for
testing and maintaining the
trunk or headend of today's
high-technology CATV systems.
Including troubleshooting fiber
optic cable!
The built-in, easy-to-use fiber
optic power meter means convenience, accuracy and efficiency.
No more supplemental meters to

tote around. And no more guesswork on the fitness of your fiber
optic network.
Fiber SAM. The first signal
level meter and fiber power
meter in one. If you've added
fiber to your cable system, add
Fiber SAM to your maintenance
program.
Call Wavetek at 1-800-622-5515;
in Indiana, 317-788-5965.
Circle Reader Service No. 4
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COLOR BURSTS

FCC issues Report and Order
on cable TV technical standards
As CED reported last month, the Federal Communications Commission released its Report and Order describing
the new cable television technical standards that were adopted unanimously
by the Commission in the middle of
February.
The final text of the Report has been
met with mixed emotions from cable interests (see "Frontline," p. 12) who believe the FCC tilted its Report to favor
the interests of local municipalities.
However, it remained unclear at press
time if there were any plans to ask the
FCC to reconsider portions of the Report. The key parameters of the new
standards are printed elsewhere on this

page.
One of the key provisions of the joint
agreement on tech standards hammered
out between the NCTA and the National Association of Telecommunication
Officers and Advisors, which the Commission used as the basis for the new
standards, was the creation of ajoint engineering committee that would meet to
determine methods and practices of
measurement to determine if cable systems are in compliance with the standards. The FCC, however, chose not to
formally recognize such a group, noting that it was "neither necessary nor
warranted."
Though he was "saddened" with the

Highlights of FCC cable TV technical standards
• Excludes systems of less than 1,000 subscribers.
• Forbids local authorities from adopting standards more stringent than FCC
standards.
• Does not require cable operators to improve the quality of signals received
by the system.
• Systems cannot remove closed-captioning data and must deliver it intact
on line 21 of the VBI.
The key parameters include:
Aural center frequency: 4.5 MHz ±5 kHz, measured at subscriber terminal and at headend.
RMS voltage differential: 10 dB to 17 dB below visual carrier.
Visual signal level: at least 3dBmV, measured at end of 100-foot drop at
tached to atap; at least 0dBmV, measured at any subscriber terminal.
Amplitude characteristic: ±2 dB from 0.75 MHz to 5MHz above lower channel boundary limit, measured at subscriber terminal.
Carrier-to-noise ratio: At least 36 dB immediately; at least 40 dB within one
year; at least 43 dB within three years. Measured at subscriber terminal.
Signal level to coherent disturbances: 47 dB for coherent channel systems; 51 dB for non-coherent channel systems. Measured at subscriber terminal.
Terminal isolation: At least 18 dB, measured at terminal (if necessary).
Hum modulation: No greater than 3percent, measured at subscriber ter
minal.
Color signals, as measured at headend at least once every three years—
Differential gain: Not greater than 20 percent
Differential phase: Not greater than 10 degrees
Chroma delay: Within 170 nanoseconds
Proof-of-performance tests:
Semiannual tests on aminimum of four channels, with one channel added
for every 100 MHz of bandwidth or fraction thereof (systems with 216 MHz
bandwidth need to test only five channels).
A minimum of six points must be tested within each mechanically continuous set of cables. An additional test point is required for every 12,500 subscribers.
Visual signal level tests: During any 24-hour period, each channel's level must be within arange of 8dB; within 3dB of adjacent channels; and within 10 dB of any channel in systems offering up to 300 MHz of bandwidth. A
1-dB increase is allowed for each 100 MHz of additional bandwidth. Tests
are to be conducted twice yearly; four times during the 24-hour period. Tests
are to be performed after the signals are descrambled.
8 Communications Engineering and Design April 1992

FCC action, NCTA VP of Science and
Technology Wendell Bailey said the
joint committee will be formed anyway
"to write consistent, repeatable and
proper test procedures" in order to reduce the chances for disputes with local
authorities.
The NCTA plans to sponsor several
seminars in numerous locations that
will focus on technical reregulation. The
first has been scheduled for Saturday,
June 13, in San Antonio, Texas—one
day prior to the SCTE Cable-Tec Expo.

ATC offers new
interface concept
Cable operators may be getting alot
of heat (again) because their cable convertors don't interface well with consumer electronics equipment, but it
would be inaccurate to say engineers
aren't giving the problem a lot of
thought. This time it's American Television and Communications that is floating the idea of a cable "demarcation"
point located on the side of the house.
ATC's idea, called Point of Entry or
POE, is being examined as a way to
provide subscribers full access to all the
features on their televisions and VCRs,
prompting them to purchase more payper-view events (which means more revenue for the operator). The idea was
presented to the public for the first time
in late February during aCATV symposium sponsored by Raychem Corp.
The concept is expected to be discussed
during a technical session at the National Cable Show in May.
POE, as envisioned by ATC engineers
Dave Pangrac and Jay Vaughn, would
process afull 1GHz of bandwidth and
provide either 450 MHz or 550 MHz
output into the home. The outdoor housing would be modular in nature, allowing operators to implement two-way
communications. It could also house
two tuners, allowing viewers to watch
two PPV events or movies at the same
time. When it makes economic sense,
digital tuners, microprocessors and devices such as voice/data modems could
be implemented, Pangrac said.
The idea is hardly a new one. TeleCommunications Inc. devoted a lot of
time and resources to a similar "onpremise" approach, but recently re-committed itself to set-top descrambling
convertors for its national addressability campaign. But this time, ATC is eyeing the concept with digital compression and 1GHz of bandwidth in mind.
Pangrac said such adevice would use ex-

So far
...and yet
so near
CALAN Comet
Remote Monitoring brings
your broadband network right
into your office.
Monitoring your cable network's status has never been easier,
faster, or more effective.
Until Comet, you had to dispatch fleets of technicians to take signal
measurements out in the field. Too often, you were forced to react ...
rather than prevent problems.
Now you can routinely, automatically watch every critical point in your
broadband network's trunk and feeder lines.. .from anywhere.
CALAN's Comet system enables you to take measurements of all
carrier levels ...of all components in your broadband system.
That means you can monitor deviations and take corrective action before the
system goes down. You'll know exactly what and where the problem is—instantly!
Comet is a total system consisting of instrument-grade hardware and proven
software that opens awhole new era in cable system performance monitoring.
And, it's universally compatible with any broadband cable network.
Call for information today—the problem can be anywhere out there
in your network, but the solution is so near!

CABLE AND LOCAL AREA NETWORKS
CALAN, INC.

Dingman's Ferry, PA 18328

1-800-544-3392 •In PA: 717-828-2356
Circle Reader Service No. 5

FAX: 717-828-2472

COLOR BURSTS
seen digital HDTV," Sikes said. "I think
it's abreakthrough because of quality. I
think this is a big breakthrough because it's digital."
The broadcast of the digitized signal
should help resolve the conflict many
have seen developing over HDTV between broadcasters and cable, Sikes
said. "As we get closer and closer to reality, Ithink a lot of these fears will
start to fade," Sikes predicted.
GI's DigiCipher system is one of six
systems vying for consideration as an
HDTV standard.
It is one of two systems that can be
considered entirely American made,
without any investors representing interests outside the U.S. GI completed its
technical tests for HDTV consideration
at the Advanced Television Testing Center last month.
The system being developed by AT&T
and Zenith Electronics Corp. is now being tested at the center. When tests of all
Unfurling digitally televised flags and
systems are finished—sometime in earairing compact disc quality patriotic
ly summer—the FCC's Advisory Commusic, General Instrument Corp. atmittee on Advanced Television Service
tempted last month to pull ahead of its
will evaluate the results and recomcompetitors in the race to become the
mend astandard to the FCC.
standard transmission system for the
If GI's DigiCipher is selected as the
nation's high definition television.
standard it will probably take about a
On March 23, a15 minute broadcast
year and ahalf for computer chips to befrom the Washington, D.C. suburbs to a
come available for use in the first HDTV
small room in the U.S. Capitol was the
sets, according to GI officials.
first time adigital high definition teleIn transmitting over the air, DigiCivision signal had been carried over the
pher used a32 quadrature amplitude
air. The signal was also picked up and
modulation scheme, lower than the 64
sent through the Capitol's cable system
QAM scheme the company is using for
for airing.
video compression on cable systems.
A tape played at local public broadThe lower modulation is to compensate
casting station, WETA—which interfor the open nature of abroadcast sysrupted its programming day for the
tem, according to Woo Paik, vice presitest—was digitized, broadcast from a
dent for advanced development for the
standard television transmitter and
VideoCipher
division. "UHF or VHF is
picked up by a Radio Shack antenna
amuch more hostile environment than
mounted on the Capitol roof line. The
tape was roughly half NTSC and half the cable environment," Paik said at
the demonstration.
HDTV, with an American flag beginHaving made significant strides in
In addition, GI is relying heavily on its
ning and ending the HDTV section.
jump-starting anascent interactive teleadaptive equalizers to iron out glitches
Other HDTV sections of tape includvision industry already, TV Answer is
in pictures. "Without that, nothing
ed arodeo scene, some time-lapse phoalmost single-handedly driving the marworks unless you're very close," Paik
tos of blooming flowers and an underket. The Reston, Va. -based company
said.
water
scene,
all
of
which
GI
has
shown
has announced a deal it made with
But, as with other compression
in some of its earlier HDTV demonHewlett-Packard whereby HP will supschemes, DigiCipher was able to send a
strations.
The
segment
ended
with
a
ply about 1.5 million home units, which
clear signal using only a fraction—
new aerial shot of the Statue of Liberty
will be about the size of asmall VCR and
roughly two percent—of the power necwith
"America
the
Beautiful"
playing
carry a$700 retail price tag.
essary to send NTSC signals, Paik said.
in digital audio sound.
TV Answer was instrumental in perThe test demonstrated DigiCipher could
A small invitation-only crowd gathsuading the FCC to grant 1MHz of rawork in almost any environment.
ered
in
the
Thomas
P.
O'Neill
Jr.
room
dio frequency spectrum for interactive
"This came from the cable industry,"
of the Capitol to see the live broadcast.
video and data services (IVDS). The
said Hal Krisbergh, president of GI's
Federal
Communications
Commission
company has already developed protoJerrold Communications division. "CerChairman Alfred Sikes, Commissiontype in-home units, awireless remote
tainly it's expected that cable will be a
control with ajoystick and completed a ers Ervin Duggan, Andrew Barrett and
very early adapter of high definition
James
Quello
were
among
those
watchtwo-year study and test of the technoltelevision technology."
ing.
ogy on the Media General cable system
By Roger Brown and Chris Nolan
"This is the first time any of us have
in Fairfax, Va.

isting components commonly found in a
convertor, but would rearrange them.
By creating amodular system, ATC
would find it simpler to upgrade to new
technologies as they are brought on line.
For example, the operator recently purchased 156-channel set-tops for its 1GHz upgrade in Queens, but what happens when compression is a reality?
The separation of the convertor into
components "positions the (outdoor) box
for the future," Pangrac said.
The idea is very similar to the one
advanced by Cable Television Laboratories late last year. The CableLabs project, called Adaptive Interface Unit, consists of an electronic "card cage" that
would utilize plug-in "cards" to perform
functions such as signal descrambling,
stereo delivery, enhanced picture resolution, etc.
Pangrac said this approach would actually be less expensive than placing
multiple set-tops in ahome because historically, the operator has spent more
money maintaining convertor cosmetics
than electronics. ATC plans to test the
concept this summer in conjunction with
at least one power company, said Pangrac. By placing the unit in front of the
power meter, the device can monitor
energy consumption and help utilities
with load management, which has become an important issue with utilities.
Pangrac emphasized that the project
is "purely experimental" and, outside
of the planned tests, may not necessarily be implemented in any of the MSO's
systems.

TV Answer's system requires adata
stream to be sent from aservice provider
to TV Answer headquarters, where the
data is sent via satellite to cell sites.
These two-way cell sites distribute the
information to individual homes for display on the television and collect the
responses made by viewers.
TV Answer officials estimate cell sites
can be built for less than $30,000 and
the company has already contracted
with Hughes Network Systems to supply as many as 10,000 cells, adeal worth
areported $120 million.
Watch for deals between service
providers and TV Answer next. The TV
Answer service is expected to get going
in about ayear.

GI demos HDTV
over cable

TV Answer
contracts
for terminals
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Who SaysYou Can't
Please Everyone.

th our new line of fusion splicers, Siecor offers agreater range
than any other manufacturer. A range that satisfies every level of
need. O ur completely automated M90 model is the only fusion
splicer with the proven LlID-SYSTEM'R' unit and Profile Alignment in the same package. Our M91 splicer has abuilt-in
LID-SYSTEM unit. too, plus easy three-axes alignment. And
our low-cost M92 splicer is

M92 Fusion Splicer

imple to operate with fixed
V-groove alignment. All
three splicers are the product
of five generations of fusion
splicer development, making
Hem fast and easy to use in
the field with excellent qual-

M90 Fusion Splicer

ity results. And all three are
also the product of our par-

M9I Fusion Splicer

ticular strength—listening to-.what our customers say and
responding to what we've heard fo write Siecor Corporation,
489 Siecor Park, Hickory, NC 28603-0489 or call 800 SlECOR4.
Or outside North America, write RXS SchrumpftechnikGarnituren GmbH, Hagen, Germany.
The way we listen means you not only get what you need,
you also get what you want.

SIECOR
Circle Reader Service No. 6

FRONTLINE

Notes on
tech standards

these parameters are in the correct
ranges, areasonably good picture will
result (unless something else is malfunctioning).
Specifically, we are talking about visual signal level, carrier-to-noise, intermodulation products and hum:
•The Commission left intact our recommendations for visual signal level of
+3 dBmV at the end of a 100-foot test
drop and 0 dBmV at the input of the
first authorized terminal in a subscriber's home.
• Noise performance must be improved from 36 dB to at least 40 dB
within one year of the date of adoption
of the FCC rules, and improved further
to at least 43 dB two years later. This is
achange from our proposal of four years
after the date of adoption.
• Intermodulation products cannot
exceed 51 dB for non-coherent systems
and 47 dB for coherent systems. Here,
both specs are related to tests using
modulated carriers and time averaged.
A small change in the rules here would
indicate that HRC systems will do well
at 47 dB, but that IRC systems will
probably have to meet ahigher number.
•Hum cannot exceed 3percent.
There are myriad other parameters, of
course. The question is, how will any of
them affect our ability to do business?

At long last the FCC has released its
Report and Order on original docket 8538, which later became docket 91-169.
This has been one long, difficult process and there are many people to thank
for their efforts. Iwon't go into that
again because in acolumn not long ago
(CED, November 1991, p.16) Iused
Closed captions
names and companies when Iwent over
In particular, acouple of touchy points
the basic outline of how the filing had
were raised by the Commission's
been accomplished.
changes. First, the joint parties had ofThe point of that column was the final
fered language regarding closed capjoint proposal for a new set of cable
tioning, agreeing that no cable operator
technical standards, which the interested parties had filed at the FCC. I would deliberately remove closed captions carried on line 21 of the vertical
am pleased to say the Commission has
adopted almost all of the joint proposal. • blanking interval (VBI). The Commission went somewhat further, saying
Joint consultations
that an operator would deliver the captions as received at the headend.
A part of that analysis, of course, will
Exactly how this language is written
be consultations between the teams
and how the Commission resolves anfrom the franchise authorities and the
other proceeding on closed captioning
cable industry. Isincerely hope that
will determine the level of burden on caany differences we have can be dealt
ble operators. It is clear the Commission
with swiftly so we can decide to either
does not intend for the debate between
accept this package as is or seek some
the scrambling systems and closed capchanges in certain areas. By and large,
tioning circuitry (docket 91-1) to be subthe Commission left the most imporsumed by the language in this docutant things intact.
ment.
The cable industry engineering side
The Commission also stated that
had maintained all along that only cerwhile it was pre-empting the provision
tain parameters are necessary to generally define astate of good health for a of video or video-like signals in the setting of technical standards, it would not
television signal. While these few parameters do not completely describe a pre-empt in the area of non-video signals. While Ifind this somewhat trougood signal, the practical effect is that if
bling, Ithink we should listen carefully
By Wendell Bailey, Vice President,
to the other words the FCC has attached
Science and Technology, NCTA
here:
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"Thus, while we are not prepared at
this time to pre-empt in these areas,
we strongly urge state and local regulatory authorities not to establish their
own standards. Moreover, we remain
prepared to revisit this issue and to
adopt exclusive federal regulations as
necessary to achieve the objectives of the
Communications Act."
So, while the Commission will not issue rules regarding data transmission or
other non-video signals, it signals its
intention to keep a close eye on how
these services evolve.
Test point problems?
Ihave adimmer view of the ramifications in the other area where the
Commission deviated from the joint proposal. In the FCC's original proposal, it
proposed six test points (an increase
over three in the old rules) for each mechanically continuous set of cables within acable television system. In our deliberations, the issue of what would constitute a mechanically continuous set
of cables was constantly debated. Both
the cable interests and franchise interests realized that this debate would
likely take place at the local level.
Thus, both sides (almost simultaneously) came to the conclusion that we
had to find abetter way. So, the issue of
testing was based strictly on the total
number of subscribers within asystem.
We proposed six test points, plus one additional test point for every 12,500 subscribers over the first 12,500 subscribers.
The Commission has decided to adopt
our proposal, plus its own. Let's look at
the effect the FCC proposal would have
on a system with 250,000 subscribers
and 10 AML radio paths. Under the old
rules, the system had to test at 30 locations. Under the joint proposal, 25 points
would have to be tested. Under the new,
improved (?) FCC proposal, there would
be 80 test points. Idon't believe this is
at all necessary or fair; we will have to
look long and hard at this issue to determine how to deal with it.
More remains to be done by the joint
committee. Specifically, the writing of
the test procedures that will be used to
accomplish compliance with these parameters should forge new relationships
between the franchise side and cable
operators.
Service to the subscriber is what it is
all about. When we are delivering services to subscribers who pay good money for them, we should strive to do the
best we can. These standards represent
an objective, measurable threshold
which will help achieve that.
CED
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Optical Network

The following highlights are from
Optical Networks International's
quarterly newsletter.

News
▪ ONI begins work on Star-Star-Bus architecture
Using externally modulated lasers by Harmonic Lightwaves, Optical Networks International has begun working
on a"Star-Star-Bus" architecture which enables operators to position cable systems for future services, such as
alternate access, PCN and video-on-demand. The 500 home per node architecture increases reliability, simplifies
powering, reduces micro-reflections, and allows for an easier upgrade to higher bandwidths.
(See related story in the April, 1992 issue of Communications Engineering & Design (CED).)

• Technical agenda set for NCTA
NCTA Technical session attendees can look forward to an unprecedented program this year.
Be sure not to miss these:
Technical Implications ofAlternate Access and the Cable Operator

Andy Paff, ONI

Digital Transmission Fundamentals for Cable Engineers

Ed Callahan, ANTEC

Leading Edge Photonic Technologies

T.E. Darcie, AT&T

The Evolution of CATV to Broadband Hybrid Networks
Planning PCN Networks for Cable TV Networks

Carl McGrath, AT&T
Lawrence Gitten, AT&T

A Comparison of Leading Edge Image Compression Technologies
Passive Optical Network Architectures and Applications

Arun Netravali, AT&T
Clive Holborow, AT&T

▪ ONN readers rate Optical Tech Tips "must read"
In arecent survey, ONN readers repeatedly listed Optical Tech Tips as the section most often turned to when
receiving the newsletter. Optical Tech Tips deals with fundamentals of equipment use, such as the article on
Circle Reader Service No. 7

OTDRs in the Winter 1991 issue. For the upcoming Spring issue, the column will discuss the correct way to
use afusion splicer.
(Please mail or FAX your suggestions for future topics to ONI.)

U "FiberLoop" used to store fiber cable
In today's aerial fiber optic installations, storage of an extra length of fiber cable for future use is not only
desirable, it is essential. ONI's FiberLoop provides ameans of storing an extra length of fiber cable along
the support strand for later use. The unit permits operators to establish installation practices for storage
of fiber and ensures installers do not violate the minimum bend radius of fiber cable.
(For more information call 1•800•FIBER•ME.)

To receive your free subscription to Optical Network News please complete and mail this coupon to:
OM, 8101 East Prentice Avenue, Englewood, CO 80111, or FAX it to OM at: 303-694-0127.
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FROM THE HEADEND

Network
considerations
As an industry, it's rare for us to consider any rebuild activity, without at
least deploying afew nodes of fiber in order to minimize amplifier cascades. As
we look to the future, however, there is
so much more to be gained through the
strategic deployment of fiber that it behooves us to contemplate what our networks need to look like five or 10 years
from now.
No longer should fiber deployment
simply be amethod of minimizing amplifier cascades. Instead, we need to ensure that we are looking over the horizon at future technologies, trends, and
markets/applications, understand what
their "network" requirements will be,
and deploy enough fiber, strategically, to
ensure that our networks are ready for
the challenges ahead.
Competitive access, PCN/PCS, ad insertion, compression technology, twoway interactivity, and the trend toward
demographic segmentation will all tend
to dictate the network topologies of the
future.
Tapping into $20 billion
Competitive access, or what used to
be called "telco bypass," is an area of extreme interest these days. Tapping into
the $20 billion (1990 dollars) access
market, at the invitation of such companies as AT&T, MCI and Sprint, is
By Chris Bowick, Group Vice
President 1Technology, Jones
Intercable

certainly enticing, but will only occur "in
abig way" if we deploy fiber with architectures that will give these potential
major customers the confidence that
network reliability will not be an issue.
AT&T has indicated, for example,
that in order for us as an industry to tap
into its portion of that $20 billion, the
fiber networks we deploy must be capable of full digital transmission, and
with future compatibility for migration
to SONET (Synchronous Optical
Network). In addition, the network
must provide extreme reliability
through self-healing "ring" type architectures, with network telemetry and
control (status monitoring) to let us
know before the network is about to go
down.
Competitive access will also require
that we deploy our networks, fiber nodes
and splice points in close proximity to
major businesses, schools, local exchange carrier central offices (COO,
and inter-exchange carrier points of
presence (POPs). In short, not only must
fundamental architectures change, but
the route over which we deploy our
fiber, the amount of fiber deployed, and
perhaps even how it is bundled, relative
to our fiber carrying traditional video
entertainment services, must be reviewed as well.
Personal Communications Systems
(PCS) are another reason for us to reconsider our traditional methods for
fiber deployment. If we truly believe
this too will be another revenue source,
either as acommon carrier of these services or as the service provider, then we
must begin to evolve our networks into
an infrastructure that will easily accommodate such services. Since, by its
very nature, PCS is asmall cell-based
communications structure, the implication for us is that we will need to service these cells as standalone "service
areas" on the order of 200 homes or
less. But since PCS won't be here for
several years, the creation of service
areas of less than 200 homes might not
make financial sense—yet. If we're
smart, however, we might just find a
way to deploy enough fiber to perhaps
migrate from 2,000-home service areas
to sub-200 home service areas when it
does make financial sense.
Service areas
Ad insertion and programming are
demanding greater demographic segmentation, which in turn requires a
market-segmented or service area structure. The ability to target an ad for alocal merchant only in the areas he would
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like for us to target, rather than blanketing the entire franchise area with the
ad (once the technology is made available to do so) will be of great benefit to
us as well as to our potential advertising customers. In addition, the ability to
market targeted program material, segmented by lifestyle, could also provide
the needed impetus for the sale of those
types of products.
On the other hand, the need for regional or national coverage for certain
types of ad material implies the need to
consider ad interconnectivity with adjoining MS0s. All of these issues imply
the need for a"service area" structure in
our networks, with fiber nodes located
in specific areas, as dictated by the marketing and ad sales departments, more
so than for particular technical reasons.
It is therefore critical that we technical
people continue to consult with marketing and ad sales as we deploy fiber
for the future.
Compression technology, while it
doesn't specifically dictate any architectural requirements for deployment of
fiber, will quickly lead us into the world
of digital transmission. Certain applications of the technology, such as nearvideo-on-demand, however, will tend to
dictate a service-area network structure because of the classical "traffic" issues associated with trying to supply
large volumes of customers with whatever they want to watch, whenever they
want to watch it. It is much easier to accomplish this feat, for example, with a
broadband feed to 200 homes than it is
with such afeed serving 30,000 homes.
Blurred vision
In addition, as compression moves
us closer to the deployment of full digital networks, SONET-based compatibility, and the continued infusion of
high-speed data, we will continue to
see the blurring of the traditional telco/video transmission boundaries, and
will thus be required to provide extremely reliable, self-healing, fully redundant, ring architectures in order to
remain competitive with the telcos.
As you can see, we have alot to think
about as we deploy today's networks in
preparation for future applications and
opportunities. The way it looks today,
these architectures, if not actually deployed today, will need to be easily
evolvable to acombined ring and service
area structure. But as you will see in future columns, with a little planning,
and alittle extra cash up front in the
deployment of fiber, we can be prepared
for whatever may come along. CED

Meet the modulator that's igniting arevolution in cable.

IF

uture hybrid digital/analog
transmission systems will
require advanced, multipurpose modulators. If you envision conventional fixed-channel
modulators as the technology to
take you into the 21st Century,
you have obviously not seen the
Standard TVM450S.
Join the revolution.
The TVM450S offers features and
performance old-style technology
cannot begin to match. The integration of apm-calibrated CSG-60
BTSC stereo encoder eliminates
the guesswork of setting audio
performance standards to meet
OET60 guidelines. Extremely
stable RF circuitry and high
quality video processing ensure
compliance with NTC7 and FCC
regulations. More importantly, inband/out-of-band noise and

spurious performance have impressed the most demanding cable
TV engineers.
Talk to us. We'll demonstrate
how the TVM450S can simplify
integration, expansion, setup,
operation and maintenance; how
it can save time, money and rack
space; how it can make adding
stereo channels as easy as joining
this revolution.
The army is growing.
More and more major MSOs have
ordered — and re-ordered — the
TVM450 series. To find out why
they and others are switching to
Standard, call our Revolution
Hotline at 1-800-745-2445. We'll
send you technical specs on

TVM450S, arrange a demonstration — or even your own demo
unit.
The future is here.
Vive la Revolution!
Raise your standards.

Standard

Communications
SATCOM Division
P.O. Box 92151
Les Angeles, CA 90009-2151
310/532-5300
8C0/745-2445
FiLX: 800/722-2329 (U.S.)
FAX: 310/532-0397 (Intl & CA)
REpresented in Canada by .
D(1-11 Communications Systems
arliorough, Ontario •416/

MY VIEW
the noise collection and ingress problems
of the sub-split, two-way analog treeand-branch architecture.
Bandwidth is the LEC's problem

Infrastructures
Mirror, mirror on the wall,
Whose infrastructure is best of all?
Depends on who's holding the mirror
Obviously, the telephone companies
have the best network in place for voice
and data communications worldwide.
Even at the local residential and small
business level, they are unquestionably
better suited today than cable TV to
full duplex voice and medium speed
data.
Just as obviously, however, cable TV
has the best network in place for oneway, broadband multichannel video distribution to the public. Within its service
area, cable TV even has the superior
infrastructure in place for point-to-multipoint transmission of voice, multichannel or single channel video, and
high speed (multi-megabit per second)
data.
Telephone companies must be appalled at the $400 billion price tag reflected in the mirror for putting fiber
into 90 million households, and perhaps
another 10 million commercial premises.
On the other hand, blue sky and rosy
scenarios have too long deluded cable TV
with the appearance of two-way capability. Only within the last three or four
years has the AM fiber optic revolution
begun to provide abroadband technology for cable TV capable of overcoming
By Archer S. Taylor, Senior Vice
President, Engineering, MalarkeyTaylor Associates Inc.

The telephone industry has done an
exceptional job of installing optical fiber
between central offices and local access
and transport areas (LATA) in the United States and worldwide. The RBOCs
alone have installed more than 2.3 million fiber miles, just within the last five
years.
The intrinsic bandwidth capability of
optical fiber, while not unlimited, is
measured in tens of gigahertz. Practically, however, the useful bandwidth of
an optical fiber system is limited more
by the characteristics of the input and
output terminal facilities and data protocols than by the characteristics of the
fiber itself.
Nevertheless, effective bandwidth
horizons are expanding at a near explosive pace to take advantage of fiber's
enormous intrinsic capability.
Fiber installation, for local loops within the exchange area, remains in astage
of development, with no clear indication as to future progress. Nine telco
trial installations providing for video
as well as voice are currently planned or

Cable already has a
1-GHz path to the
home while telco, at
best, has no more
than 1.5 MHz. For
video distribution,
cable TV is the fairest
one of all—hands
down.
in progress, involving only 100 to 500
test homes in most cases. An additional 25 trials are scheduled, or in progress,
each providing voice but not video to
100 to 500 test homes.
The prospects for fiber to the curbside
or pedestal are far more favorable than
for fiber to the home, for either telco or
cable. The RBOCs not only face the
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same high cost per home as cable TV for
the optical network interface (ONI), but
must also deal with the high and painful
cost of writing off undepreciated copper pairs before replacing with fiber.
No wonder they are lobbying for accelerated depreciation!
Until existing copper has been replaced with fiber (or coax), the bandwidth available to telco subscribers will
be limited to that of the copper pairs. Recent reports indicate the probability
that usable NTSC TV pictures (not
HDTV) could be transmitted on some of
the existing copper pairs using an asynchronous digital subscriber line (ADSL),
aggressively compressed to 1.5 Mbs.
Picture quality of ADSL is reported to be
as good as VCR, or no better than VCR,
depending on the point of view.
How long, and at what cost, will it
take telcos to replace 80 or 90 million
residential local loops? Until this is accomplished, video delivery by telcos will
be limited to one VCR-quality signal at
atime, available to customers by video
dial tone (VDT) at undetermined user
cost.
Coaxial drops are cable's advantage
Cable TV has relied on sub-split treeand-branch architecture to provide twoway capability. When sufficient maintenance effort is applied to minimize
ingress and noise accumulation, this
technique can be useful for the relatively slow data transmission rates
needed for PPV ordering, security alarm,
meter reading, and limited interactivity. But to be able to handle full-duplex,
high speed data transmissions for such
services as alternate access or PCS, cable TV will need to have at least 15
MHz to 20 MHz bandwidth, in each direction, at bit error rates comparable to
telephone practice. This requires aggressively pursuing the extension of hybrid fiber optics, probably home-run, to
serving areas of not more than 1,000
to 5,000 households, and probably much
smaller.
The great advantage enjoyed by cable
TV is that the bandwidth of coaxial service drops, while not as great as fiber,
far exceeds that of copper pairs. Cable
TV is already aggressively installing
fiber in its distribution network. Telcos are still studying how to use fiber in
the local loops.
Cable already has a1-GHz path to the
home; while telco, at best, has no more
than 1.5 MHz. For video distribution, cable TV is the fairest one of all, hands
down. CED
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... And Winning
Performance Counts!
CONTEC services thousands of converters and CATV
components in each of its Service Centers every week.
And it takes coordinated teamwork to score our biggest goal-.TOTAL CUSTOMER SATISFACTION!
As in hockey, our superstars develop within "Special Teams."
"Team Experience" is the reason we deliver the best service.
CONTEC's "Jerrold Team" performs expert service on Jerrold equipment, just like our "Panasonic
Team," "Oak Team," "Zenith Team," "S/A Team," etc.
Your subscribers will get the picture.
Call 1-800-382-2723 'T()DAY!
la Schedule your converter and CATV service work.
la Order replacement remote control units.
And, as you watch ahockey "power play" develop,
think of "TEAM CONTEC."
Because...Big goals take teamwork ...
And only Winning Performance Counts !!!
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And the beat goes on...
Concerning the "Back to Basics" article in the February issue of CED ("Noninterfering method of CTB measurement," p.52), the technique for measuring CTB discussed by Bawdon and Cash
should be used with caution.
The statement that worst-case CTB
occurs at the highest frequency in acable system is not generally true. The
channel or frequency at which the worstcase CTB occurs is strongly dependent
on the total number of channels in use,
and their location within the overall
system.
For instance, Jerrold's CATV Reference Guide RD-14 shows that the maximum number of beats occurs at channels 10, 18-22, 11, 28 and 29, and 32 and
33 for fully-loaded 12-, 21-, 35-, 52- and
60-channel systems. However, assuming
the CTB level goes as 10 log (number of
beats), the maximum error for the aforementioned fully-loaded systems is only
1.7 dB using the Bawdon/Cash technique.
To find the worst case in general, one
must compute all possible sums of the
form f, + -f, and 2f, f
2,
where
f
2and
f, are the frequencies of channels in use
by the system.
The frequency at which the largest
number of sums occur is the frequency
of the channel at which composite triple
beat will be greatest.

Bob Swarts and
Lynn Hurd
Tektronix Inc.

Cab

Messrs. Bawdon and Cash reply:
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Circle Reader Service No. 10

1972-1992

Construction

800-673-7322
Highway 280 West, Reidsville, GA 30453

What the people from Tektronix say is
true. If you calculate the frequency of every triple beat product, the area where
the largest number of beats will fall is
somewhere near the middle of the bandwidth used.
There is plenty of literature available
showing this. If you have enough time
on your hands, you can do the calculations.
But for a technician working in the
field, this is useless information.
According to Ronald C. Cotten, in his
"Distortion in Cable Television Systems"
handbook put out by CableLabs in 1990,
even though the number of beats decreases as you go from mid-spectrum
to the higher frequencies, the CTB lev-
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el rises, "peaking somewhere at or near
the upper band edge.
"It can be anticipated, therefore, that
the composite triple beat distortion will
be visible on the upper frequency channels before it is seen on the lower frequency channels."
Regardless of where the most beats
fall, if an amplifier has aCTB problem,
an increase in CTB might be measured
across the spectrum beyond what would
be expected.
The entire point in using the method
of measurement we wrote about is to get
an estimate of what the level of CTB is
at any given point. Although it can be a
useful troubleshooting technique, it
should be understood that this is not an
exact measurement.
Maintaining a cable system, out in
the real world, rarely requires that we
achieve accuracy in our distortion measurement to ahundredth or even atenth
of a decibel. We need effective troubleshooting tools and procedures that
minimize customer dissatisfaction. If
any part of your system goes out, someone will be watching—no matter what
the time of day.
That includes deliberately shutting
off single channels. Sometimes this is
unavoidable. In our system, we try to
avoid this whenever possible.
This single measurement technique is
not the answer to all distortion problems, merely atool that could be useful.
Any new techniques can be useful to
some extent. The amount of excitement
they produce should be proportional to
their usefulness.
Although we work for our "engineering" or maintenance department, we
are technicians, not engineers. But we
are integral in the battle against the
composite triple "beast."

Questions?
Comments?
Please send your letters to:
CED Magazine
600 South Cherry St.
Suite 400
Denver, CO 80222
Attn: Roger Brown, Editor

INTRODUCING
ANOTHER
INNOVATION IN
CABLE POWERING.

./11

SPOTLIGHT

John Vartanian.

HBO's space
cowboy
Have aquestion about the upcoming
satellite changes in the orbital arc? Ask
John Vartanian. As director of engineering for Home Box Office, Vartanian
spends alot of time with his head in the
clouds—figuratively, of course. And lately, his concerns in this area have made
him highly visible at trade shows and in
print.
He's not hard to miss. Although the
Texas-born, Massachusetts-bred Vartanian says his surname comes from
Armenian descent, he admits to being
half-Irish. And it shows. In fact, all he
needs is afisherman's sweater and afoggy morning, and he'd be ashoe-in for an
"Irish Spring" commercial.
But alas, most of Vartanian's time
has been spent behind the camera, even
though he says he dabbled in video production and radio while studying electrical engineering at Renssalear Polytechnic Institute. He earned his E.E.
degree in 1979 and immediately scored
ajob with Warner Cable Communications, who recruited the young engineer
during an on-campus career day.
Vartanian's first job at Warner involved work on TVROs and microwave
systems. After ayear, he relocated to the
company's Cincinnati, Ohio system,
where he supervised its design department.
In 1984, Vartanian joined HBO. His
first post was that of staff engineer, and
over the past eight years he worked his
way up the ranks to his current post as

director of engineering. What that
means, Vartanian says, is keeping a
finger on the pulse of what's happening
in CATV.
"We have avery small corporate engineering department here," Vartanian says (seemingly without remorse).
"Because of that, it's real important for
us to be aware of alot of different areas,
like cable TV operations, satellite developments, scrambling, new technologies and FCC actions."
Vartanian says his most important
function is to "keep conversations going"
with HBO affiliates. "A good example of
this is the change in the satellites that
we're seeing now," Vartanian explains.
"We're in asituation where from now
until the next year and a half or so,
we'll have an entirely new generation of
satellites being launched. This will affect
every cable system in the country."
And while Vartanian's visibility on
this issue is unquestionable, there are a
lot of other items on his task list. In
fact, Vartanian says that HBO is actively testing multiplexing and is reviewing RFPs on digital compression
systems from "all the major players."
And, in 1989, HBO rolled out its Spanish audio service for both HBO and sister service Cinemax.
"Pay cable hasn't been growing like it
did earlier on," Vartanian says, "So
we've turned much of our efforts toward
enhancing our core business and looking
at new businesses."
Those new businesses include HBO's
recent launch into several international markets, including Latin and South
America and Hungary. "What's happening is, Time-Warner wants to be a
global leader in entertainment. The
common thread that will tie all these different international areas together is
technology," Vartanian predicts. More
international launches are expected.
Scrambling to scramble
In late 1985, HBO launched the nation's first satellite scrambling system.
Vartanian calls the launch the "biggest
undertaking I've been involved with in
cable television."
"It was amassive undertaking," Vartanian recalls. "Because we were the
first to do it, we were involved with a
number of different areas: Monitoring
the quality control of the manufacturer,
educating and assisting our affiliates
and troubleshooting any problems our
affiliates encountered."
The biggest snag, Vartanian recounts,
was compatibility with the "dozens and
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dozens" of older and varying satellite receivers in the field at the time. "We're
talking about thousands of headends
that were affected (by video scrambling)," Vartanian recalls.
And if Vartanian is right, different
but similarly monumental changes will
be affecting those thousands of cable
systems again—soon. "The growth in
our industry won't be linear, but exponential. Ithink the technical developments going on right now are greater
than anything we've seen since 1975,
when satellites were first used for delivery of video programming," Vartanian says.
Overall, though, he thinks fiber optics
and digital compression will have the
greatest effects. Fiber for its obvious
reliability features, and compression to
enable a"huge increase" in the number
of potential channels, both on satellite
and on cable systems.
"This huge increase in channels will
surely spawn entrepreneurial activities
that will result in new channels and
ancillary services," like digital audio
and other similar services, Vartanian
says.
Cool under fire
Vartanian's co-workers describe him
as aguy who's "cool under fire" and an
"excellent translator" of complex engineering issues to HBO staffers, the industry at large and the media.
He's an active SCTE member and
participates on the NCTA's prestigious
engineering committee, where he works
with the group's satellite practices subcommittee.
At home in Manhattan, Vartanian
says most of his spare time is spent
with his young sons—Andrew, 4, and
David, 2. He just bought a new bike
and spends afair amount of time bicycling with Andrew (who's getting the
hang of his training wheels) in nearby
Riverside Park. His in-laws live in Colorado, so Vartanian says they try to get
out there "once ayear or so" to ski.
The ultimate in space management
Interestingly, Vartanian and his wife,
Ann, are active gardeners. They have a
four-foot by five-foot plot of land on West
89th street where they grow tomatoes,
herbs and vegetables.
Gardening in Manhattan? "Don't
laugh," Vartanian says. "In Manhattan, that's as big as they come." CED
By Leslie Ellis

POWER SYSTEMS
THAT WORK.
Since 1976, Alpha Technologies has led the

With products ranging

cable power industry with innovative engineering,

from 4Amps to 20 Amps,

continually increasing the functionality of cable

Alpha provides powerful pro-

standby power. Engineering that has pioneered de-

tection for every element of your

velopments such as 95% efficiency, the Amp Clamp

cable system. From traditional coaxial cable distribu-

surge suppressor, software-driven status monitoring,

tion to the new fiber networks, from headend signal

temperature compensated battery charging, full

processing protection to non-standby power for fiber-to-

modularity, and much more.

the-feeder installations, Alpha keeps the signal flowing
with clean, reliable power.
Alpha works, not only to provide power systems
with unmatched reliability and performance, but to provide customer responsiveness and service you thought
was athing of the past.
If you're an Alpha customer, you already know
that Alpha works. If you're not, we invite you to experience the most significant innovation in cable powering:
power systems that work. From the company that
works for you.

Alpha's greatest technical
innovation, however, has been
and continues to be reliability.
Our view has always been if your
standby power needs back-up,
you're not getting what you paid
for! Our reputation for reliability
is the number one reason why
Alpha is the world's largest supplier of power protection products

Alpha's family ofproducts provides afull range of
reliable power systems ranging in output from 4Amps
to 20 Amps.
Alpha Technologies3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936
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FIBERLINE

Proof testing
fiber links
This article provides the system level engineer or technician with abasic
understanding of the measurements
used in proof testing fiber optic links. It
also addresses the difficulties we commonly find in making these "high performance" measurements.
The use of fiber optic links in CATV
has increased dramatically in the last
few years. A substantial number of operators are considering, or have incorporated, fiber links into their systems.
The combined advantages of improved
reliability and signal quality to the subscriber have made optical transmission
very attractive.
It is important for system personnel to
become familiar with the skills and
knowledge necessary to obtain and
maintain the performance specifications
promised by their equipment manufacturers.
Performance fesfs
The following basic measurements
are the performance tests necessary to
evaluate afiber optic link's performance:
• The optical transmitter launch
power. Typically specified in milliwatts
(rnW), monitoring the optical transmitter launch power is an indicator of the
laser diode's condition.
• The optical receiver input power.
Specified in dBm, optical receiver inBy John Koczan, Supervisor
Application Engineering, Magnavox
CATV Systems Inc.

put power is subtracted from the
transmitter launch
power to determine
true link loss.
• The optical receiver carrier-tonoise ratio (C/N).
The receiver C/N
measurement determines the thermal
noise or "graininess"
ultimately seen in
the subscribers' pictures.
• The optical receiver composite
triple beat (CTB) and
the optical receiver
composite second order (CSO). These
measurements indicate the amount of
distortion or "lines"
seen in the subscribers' pictures.

Amplitude correction for
signals within 10 dB of the noise.
8

2

4

6

8

Number of dB measured signal
is above average noise
Figure 1

Combining two C/N measures

Transmitter launch
power
Measuring
a
transmitter's optical
power output is most
commonly done with
an optical power meter. The key to accuracy in using this device is matching the
input connector of
the meter with the
output connector of
the transmitter. Use
of the wrong connector results in aloss of
coupled power and a
lower-than-actual
output reading.
o
5
10
15
20
25
30
35
Before measuring
525
dB difference between the two measures
the output power, be
sure that the meter's
Example:
range will handle the
Combine trunk and bridger C/N measures to find the resultant C/N figure
power coming from
in the feederline (no line extenders).
the
transmitter.
Trunk C/N = 50 dB Bridger C/N = 43 dB
Most manufacturers
dB difference =50 —43 = 7dB
rate their optical
dB subtraction figure = 0.8 dB
Resultant feeder C/N = 43 —0.8 =42.2 dB
transmitters in milSo then, the resultant C/N measure is about 42.2 dB.
liwatts. To convert
Figure 2
milliwatts to dBm,
weakening and will need to be replaced
use the following formula:
soon.
Be very careful when testing optical
dBm =10 Log(mW)
transmitters. Laser light used in CATV
is invisible and can cause permanent eye
When the output power drops below
damage without warning, especially
the power specified by the manufacturfrom the higher power transmitters.
er, it is a sign that the laser diode is
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Sumitomo Electric,
yourlight-support system.

VIDEO TRANSMISSION EQUIPMENT

CONNECTION SYSTEMS

OUTSIDE PLANT

ANALOG
Choose from our full line of rack,
strand and pole mount equipment.
Optical transmitters and repeaters
are available with 4or 6mw lasers
at 1310 nm, rack or strand mount.
The rack housing accommodates up
to 2transmitter or receiver units
within 2mounting spaces. One
strand-mount trunk station provides
30 dBm Voutput and accommodates up to 4receivers or 2transmitters or 2receivers and 1transmitter
with an A/B switch plus status
monitoring. Our secondary-node
receiver provides 48 dBm Vfor fiber
to the feeder architectures.

FUSION SPLICERS
Sumitomo pioneered fusion
splicing which produces
economical, high-quality splices.
Advanced features include highspeed imaging in two directions,
self-diagnostic arc test and highaccuracy splice loss estimation, plus
easy-to-use tools for fast stripping
and cleaving. Sumitomo Type 35 is
an industry standard, and our Type
51 splices up to 12 fibers at once.
Our splice sleeves provide optimum
protection.

FIBER OPTICAL CABLES
We manufacture cable with your
choice of matched clad or depressed
clad fiber. We offer loose-tube cable
in fiber counts of 4to 216, plus our
new, economical Lite-PipeTM cable in
counts of 2to 24. Reel length: up to
12 km. Sumitomo pioneered vapor
axial deposition (VAD), the
matched clad fiber-making process
that set the record for low loss. We
offer optical cable sheath construction from all dielectric to double
armoured suitable for all installations (lashed aerial, duct and direct
buried) and environments.

DIGITAL
Simple to maintain, our equipment
consumes far less space and power
than FM — and requires fewer optical fibers. Sumitomo systems transmit, without compression, NTSC,
PAL and BTSC baseband video/
audio signals at 2.4 GBs, 24 channels on asingle fiber; 1.2 GBs, 12
channels; or 400 Mbs, 4channels.
Up to 72 channels fit in asingle
6-foot rack. Channel capacity can
be doubled via Wave Division Multiplexing Transmission distance:
up to 80 km without aregenerator.
Express and drop regenerators
available. Systems meet RS250C
medium haul specifications.

CONNECTORS
We make afull 1
me of optical
mukimode and single mode cable
assemblies with connectors such as
Biconic, ST, FC, D4, mini-BNC and
SC. We provide custom lengths and
can make Super PC Polish connectors, even FDDI.
DEPTH OF RESOURCES
We're part of $6-billion Sumitomo
Electric Industries, Ltd. Group.
Our $100-million, 350,000 sq. ft.
manufacturing complex in Research
Triangle Park, North Carolina
employs more than 350 people
dedicated to meeting all your optical
network needs.

CONSTRUCTION
& ENGINEERING
We provide any level of service
including entire turnkey newbuild
or rebuilds. Our in-house experts
work closely with your people to
evaluate design alternatives, select
methods of construction, perform
installation, and do turn-up, testing
fusion splicing repair and maintenance. We offer single-source
responsibility, assuring your project
gets done right.
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SPIKE!
Orionics/Aurora FW-310
automatic fiber optic fusion
splicers...

The new connection for field proven,
reliable, low loss splices — anywhere!
Aurora Instruments now builds, sells, and supports the popular Orionics FW-310, the advanced fusion splicer from the originators of
fusion splicing technology. Consider these
outstanding advantages:
•Negligible light loss— <0.028 dB average
•One-button operation aligns, gaps, fuses
•Programmable for up to 20 fiber profiles
•Portable, rugged carrying case with three
power sources — rechargeable NiCads,
120 VAC and 12 VDC

Convenient, easy to view 45X display
provides a bright, sharp view of the
fibers during the splicing process

•Satisfaction guaranteed service/support
program includes training, warranty, repairs, technical/applications assistance

+20 dBmV. When the signal is passed
through alength of drop cable from a
node to the test equipment and then
through abandpass filter, the resulting
input into the test device is in the single
digits. This means that, at best, you are
reading the system noise floor very close
to the noise floor of the test equipment.
A few spectrum analyzers compensate for noise measurements made close
to their noise floor. Most do not. Refer to
the equipment manual or dealer to determine which type of analyzer you
have.
A quick test to see if you are working
close to your test equipment's noise floor
is to disconnect the test lead from the receiver. If the noise floor drops by less
than 10 dB, corrections will need to be
made to the readings. Subtract the correction factor in Figure 1if the analyzer does not automatically make these
corrections.
This is auniversally accepted correction table, although the analyzer's man-

Contact us today for full technical details.

ORIONICS

A few spectrum

AURORA INSTRUMENTS,INC.
Dublin Hall, Suite 402 •1777 Sentry Parkway West •Blue Beil, PA
Telephone: (215) 646-4636 •Fax. (2151 646-472 ,

analyzers

19422

compensate for noise
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care should be used when
working on active fibers.

Extreme

Receiver input power
Receiver input power is also measured with an optical power meter. Typical optical receiver input power levels

ence between the RF carrier peak and
the system noise floor. It requires acorrection to allow for the bandwidth of
the test equipment being used. Measuring the C/N at the optical receiver
presents several unique problems. Manufacturers usually specify the C/N performance at the output of the receiver.

,
.
Bandpass
Filter
Spectrum Analyzer

run from -5 dBm to +3 dBm. Maximum
input power is limited by the number of
channels being carried on afiber. For example, a single fiber link carrying 80
channels typically has amaximum input
power of 0dBm. A much higher input
power will send the receiver into compression. That is, the receiver would
generate alarge amount of distortion.
Receiver C/N ratio
The C/N measurement is the differ-

Typical C/N ratios for optical links run
between 50 dB and 55 dB. This means
that the measuring device, be it aspectrum analyzer or signal level meter,
must be able to read anoise floor up to
73 dB below the RF carrier level to allow
for noise bandwidth correction. Since
the dynamic range of most portable analyzers is 70 dB, it can be seen that the
limits of the test equipment are being
approached.
At the same time, typical receiver RF
output levels run from +10 dBmV to
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measurements made
close to the noise
floor. Most do not.
ufacturer may have achart for specific
models.
Many people add an amplifier to the
input of their analyzer to raise the system noise floor above that of their test
equipment. When doing this you should
calculate the noise contribution of your
amplifier and allow for this in your performance specs. You can use the following formula to calculate the C/N of
your amplifier:
=59 -NF +IN
Where
C/N =carrier to noise of test amplifier

NF = noise figure of test amplifier
(from manufacturer)
IN =input level to amplifier
Use Figure 2 to find the correction
factor you must subtract from the lowest C/N to get your true link plus test
amplifier C/N.

FIBERLINE

m>ut

Receiver CTB
The CTB measurement is the difference between the RF carrier level and
the undesired distortion. The CTB distortion falls directly under the RF carrier. Link CTB performances run in the
65 dB to 70 dB range. These figures
again approach the limits of most spectrum analyzers. Using an amplifier with
an input bandpass filter tuned so that
the adjacent channels are at least 12 dB
below the desired channel will help you
to accurately make this measurement.
When set up as shown in Figure 3, the
amplifier will provide gain and not add

You can raise the
input levels and
trade some of this
distortion

GAIN MORE
S
IDE REACH AND
BETTER LINE
ACCESS WITH
THE NEW

TEli29EA

improvement
for abetter
carrier-to-noise ratio.
additional distortion to your measurements.
Receiver CSO
Second-order distortions are similar to
CTB. But, unlike .
CTB distortions, they
fall 0.75 MHz or 1.25 MHz above or below the RF carrier. They run in the 55
dB to 70 dB range. Optical transmitters are very sensitive to reflections. If
you measure poor second-order distortions, you should suspect a bad fiber
connector or splice, especially near the
transmitter.
On afinal note, the above distortion
numbers are achieved using unmodulated carriers. Tests have shown if you
make these measurements with modulated carriers from your headend, you
can expect about a10 dB improvement.
Remember, you can raise the input levels to the transmitter and trade some of
this distortion improvement for abetter
carrier-to-noise ratio.
The preceding information was intended to provide ageneral overview of
tests and procedures, as well as certain
specific applications and limitations. It
should not be regarded as complete.
You can obtain acomplete description of
each measurement from texts and test
equipment manuals. CED

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
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 VERSALIFT Distributor
for complete specifications, pricing
and ademonstration!

It's TIME to
check out VERSALIFT!

TEL

-

TIME

2 9 EA

MANUFACTURING COMPANY

RO. Box 20368 Waco, Texas 76702-0368
(817)776-0900 TELEX (910)894-5218 FAX (817) 776-7531

vERSALIFT
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CABLE IN CONDUIT

Buried cable and technology
Part I: Looking at the life of the cable plant

W

hen one considers that other
electric transmission industries having outside distribution plants, such as the telephone and
power utility industries, have been
around for this entire century, one must
admit that the cable television industry
is quite young. Cable TV is ayouthful
forty-something.
Yet, in spite of its youth, constant
and dramatic changes in the technology
of cable distribution systems has been
its history. The imperative of constantly improving picture quality and reducing outages, while continuing to radically expand bandwidth and redesign
the architecture, have all driven
cable system technology advances.
And it is the nature of technology
to continue to advance and impact the network unless cable systems are artificially sub-optimized
or, simply, the new technology is
not cost-effective.

comes, "Do we direct bury the cable or
place the cable in the ground in conduit?"
More questions
Many systems went to an underground plant with their first rebuild. If
asystem with underground plant that
direct buried its cable must replace the
cable, then the question becomes, "Do we
direct bury it again or place it in the
ground in conduit?"
Or if an upgrade would be insufficient and arebuild is necessary to take
the system to higher capacity or im-

member that the vast majority of cable
systems offered only 12 channels as recently as 10 years ago. The midband
channels had become technically available in the previous decade, but it was
only in the 1980s that most systems
sought higher bandwidths. Franchise
renewal pressure and the "franchise
wars" meant that owners or new bidders
promised the "blue sky" to the municipal
officials and, if they won, had to deliver
what they promised.
Bandwidth expansion

But once an operator took his system
to 220 MHz, often doable with a
drop-in upgrade or amod-kit, he
was faced with amajor rebuild
if he wanted to take it higher.
The new pay services, and their
potential subscribers, were increasing the pressure to make
more channels available.
Certain steps up the bandwidth ladder may require reDegradation effects
building no matter how small
the increase. For example, to
Sure, degradation of materials
take a 12-channel system and
requires replacement of equipadd the midband was fine—but
ment. Connectors corrode, insuto take that same system to 300
lation bakes and cracks in the
MHz required asignificant resunshine, salt-fog conditions
build.
rapidly degrade materials, and
Having completed that reoutside electronics slide "off spec."
build successfully, taking that
But, in cable TV, often sooner
same system to 450 MHz would
than obsolescence of materials,
require an expensive upgrade of
the obsolescence of technology reelectronics and maybe some
quires plant upgrades and refiber, but much of the coax
builds.
might still handle it. To then
Granted, most of the time the
move that same system to 550
coaxial cable—trunk, feeder and
MHz would likely require amadrop—is not replaced when an
jor rebuild with fiber running
upgrade is done, at least not all of
deeper into the network and a
it. Usually most of the coax is still
dramatic redesign of the sysserviceable and can handle the
tem architecture.
incremental increase in bandMost cable systems today are
width provided by the new elec36-channel, 300 MHz-plus systronics being installed, depend- Placing underground cable in conduit allows CATV
tems. This is actually not
ing of course on the bandwidth operators to avoid the costly trenching process when
replacing cable or upgrading to fiber.
much, particularly considering
goal of the upgrade.
the current state-of-the-art
Many cable systems are on the
Time-Warner Queens system which
proved picture quality, and the plant
verge of deciding to move from 300 MHz
will deliver 150 channels when comis underground, lucky is the operator
to 450 MHz or 550 MHz, and some to
pleted.
who buried his or her cable in aconduit.
750 MHz. If these 300 MHz systems
Fiber optics is what is dictating parIf not, then the question is the same, "Do
are currently aerial plants, operators
tial and full rebuilds today, and will
we direct bury the cable or use cable-inmay want to consider taking the cable
over the next decade and beyond. And
conduit?"
underground. Then the question befiber requires whole new architectural
Those who have been around the caapproaches.
ble industry for awhile will easily reby George C. Sell, Contributing Editor
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CABLE IN CONDUIT
Since the days when clever TV shopkeepers built antennas on hilltops and
ran some cable down the hill to their
shop and to friends' houses (thus the
name Community Antenna Television or
CATV), industry observers have witnessed system architectures improve
and advance into today's broadband
telecommunications distribution megaplants.

improve signal-to-noise ratios.
Fundamental fiber network topologies such as fiber-to-the-feeder and fiber
backbone retain feeder and drop coax in
the architecture but call for fiber to replace most existing trunk and some
feeder cable.
Specialized fiber architectures, such
as Rogers Cablesystems's multi-service
platform, Jones Intercable's Cable Area
Network, and proprietary architectures
Architecture advancements
such as Scientific-Atlanta's fiber-to-theserving-area, Jerrold's Starburst, ONI's
In the 1950s, amplifiers were first
communications infrastructure, and
used to carry signals farther from the
Magnavox CATV's Diamond architecheadend. The late
ture are all either
`50s saw the use of
extensions of the
broadband amps
fiber backbone
and, in the early
concept or encom'60s, aluminum
pass backbone and
Short-term financial
shielded distribuFTF topologies.
tion cable with
They all retain
and technical
foam dielectric was
some portion of the
introduced. A few
coaxial cable in the
years later, AML
planning will provide
scheme.
tests showed that
But for how
distant signals
long? And will the
apparently lower
could be received
fiber placed today
and the first set-top
be
made obsolete
rebuild costs.
converters were inbefore it's useful
troduced. The '70s
life has ended?
saw scrambling
Today, the fiber
schemes made available and solid state
wavelength of choice is 1330 nanomeamps and convertors capable of hanters. However, many are touting the
dling 300 MHz. Then, mid-decade, of
benefits and future applications of 1550course, came satellites and HBO, and
nm fiber wavelengths.
the industry went into high gear.
Who, today, can tell when buried caThe coaxial cable tree-and-branch arble, whether coax or fiber, will need to be
chitecture that had evolved served the
dug up again, changed out and reburied?
industry well. It showed itself to be
adaptable, improvable and expandFirst-costs
able—and this is still true today. Coaxial
tree-and-branch systems, when taken to
As ayoung industry, cable tended to
their potential, can deliver at least 100
look at the bottom line of construction
channels adequately.
budgets. Operators looked at first-costs
But beyond that, only the addition of
as the only costs—and there were sevfiber optics into the mix will take it fareral reasons for this. Cable systems
ther. And with the obvious fact being
were built as quickly as possible in order
that the future of cable television into bring them on-line and start genervolves channel capacities beyond 100
ating revenues. Also, many owners and
channels, there is no fiscally sound reatheir financial supporters built systems
son to take coaxial systems to their limknowing that they would be selling them
its. Instead, the industry has generally
in the near term. They simply were undecided to progressively add fiber to the
concerned about future costs. Those
network where it can improve distribucosts would be borne by the new owners,
tion networks and pay for itself in a whoever they might be.
reasonable timeframe.
This is, of course, not true for all sysVarious new fiber architectural aptem owners. But even those who have
proaches have been proposed for taking
owned their cable systems since the
CATV to the next phase, all of which
franchise was first obtained have only
make extensive use of existing coaxial
recently prepared their upgrade or replant. Nevertheless, awholesale changebuild budgets with future capacities
out of cable in major portions of the
and lifetime costs figured in. Upgrades
plant will often be necessary; and coaxor rebuilds had to pay for themselves
ial sections that are retained will need
within the shortest time possible. But
rebuilding because of degradation and to
many owners, or those acquiring older

Quick Delivery
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Materials.
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Unarco Material Handling
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Lowrance Powder Coating, Inc.
UNA Home Products
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UNA Rohn
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CABLE IN CONDUIT
systems, have been sad to learn that, if
the system had been constructed or rebuilt with not only future capacity in
mind but also with longer life materials
and equipment, they would have saved
capital over time.
If "construction and installation"
builds it and walks away, "maintenance
and repair" must live with it. And the
cost of the next rebuild will be much
higher than necessary.
Of course, short-term financial and
technical planning will provide apparently lower rebuild costs. If arebuild is
planned and budgeted with the goal of
keeping construction first-costs to a
minimum and immediately capturing
revenues that are today's "sure thing,"
yet ignores the need to have additional
capacity for new opportunities and services, abetter signal-to-noise ratio than
is necessary today, and positioning for
future competition, an operator will
find him or herself paying afar greater
price over time. It's kind of like the old
saying, "Penny wise but pound foolish."
Lifetime costs
As the cable television industry matures and consolidates, cable systems
will remain in the hands of the same
owners over alonger timeframe. Short-

term financial and technical planning
must be replaced with long-term strategies and preparation for competition.
Long-term strategies imply cost anal-

Not looking at
long-term needs
when planning a
rebuild is like the
old saying, "Penny

For example, if widget "A" costs less
than widget "B", short-term planning
would stop there. Widget A would be
purchased and installed. However, longterm planning would further ask, "What
will be the costs after installation for the
lifetime of widget A versus widget B?
What impacts will each widget have on
other cost factors? What, indeed, is the
lifetime of these two widgets and what
will it cost me to remove them when
they need to be replaced?"
It may turn out that while widget A
has alower first-cost, widget B has a
much lower lifetime cost. In fact, widget
B's lifetime costs may be so much lower that its higher first-cost constitutes
ameaningful investment.
Long-term modelling

wise but pound
foolish."
yses that look at lifetime costs rather
than first-costs. In looking at lifetime
costs, any incremental price figure anywhere on the timeline is less significant than the total cost savings over
time.

In the next part of this two-part artide, amethod of modelling lifetime costs
of direct buried cable versus cable-inconduit will be examined, complete with
real-world, system-level lifetime costs.
The model will also look at the dollars
typically invested in each approach and
compare them with the cost of money to
see if there is areturn on investment
with one or the other approach that
would favorably compare with investing

MULTI-SAT FEED SYSTEMS
THAT REALLY WORK
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For 2 Degree Satellite Spacing.
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MSF feeds to the cable V \
industry

AFC
Antennas for Communications
Phone (904) 687-4121
FAX (904) 687-1203
326 Cypress Rd., Ocala, FL 32672
Circle Reader Service No. 31
30 Communications Engineering and Design April 1992
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CABLE IN CONDUIT
those dollars, instead, in some low-risk
Certainly, if the buried cable is hit
stock or, perhaps, anew programming
by abackhoe, it's likely that neither diservice.
rect buried nor cable-in-conduit will surIn anticipation of that, let's take a vive, although the chances are better
look at the general assumptions and inwith cable-in-conduit. But this cost savcremental costs that will become facings is intangible and therefore will not
tors in our model.
fit into the model, which requires actuThe objective of the model is to weigh
al dollar amounts.
the decision to spend money today to inOther real factors that will not be install aconduit system and have lower recluded in the model are the ease of plowplacement costs, against a directly
ins of cable-in-conduit due to the ruggedburied cable system with a comparaness of the conduit and since all the
tively high replacement cost. The modpulling tension is on the conduit and
el is shaped by certain assumptions and
not on the coax or fiber cable. Probably
incremental costs,
the hardest day in
some directly assothe life of cable is
ciated with the inthe day it is installation of direct
stalled. Cable-inCable-in-conduit can
buried cable and
conduit promises
cable-in-conduit
to make its first
and some related
reduce the amount of
day easier. This
impacts of each on
might have aproother operational
found effect on
dig-in damage from
cost factors over the
construction labor
lifetime of the cacosts.
pick
and
shovel
digging
ble and the evoluFiber optic intion of the technolstallation may be
and light machinery.
ogy.
made easier if conAmong the costs
duit already exists
that would be different between these
in the ground. When fiber is installed, its
two approaches, there is:
continuous runs are significantly longer
•the cost of 1.25-inch conduit per
than coax because there's no need for an
foot;
amplifier station every 2,200 feet. At
•the number of installation vehicles
those locations the unspliced fiber could
necessary to install a certain footage
be pulled and simply patched together in
over afixed period of time;
another piece of conduit. Provisions
•the cost per foot of trenching and
should be made, however, for later acrestoration for future replacement of
cess at those points.
direct buried cable;
Also, gophers have been found to eat
•the cost per foot of pulling cable for
direct buried cable but not cable-in-confuture replacement of cable-in-conduit.
duit. And in many franchises, the pubCosts that are common to both direct
lic relations benefit of not having to dig
buried cable and cable-in-conduit are
up people's lawns during the next resuch factors as:
build can be significant.
•the same type of cable would be inHowever, leaving these intuitive facvolved;
tors out of the life-cycle cost modelling
•the same reel trailers could be used
will not skew the results because the
for both (as long as the width of the
significant numbers are those that will
conduit and length of the continuous
be factored in, namely, the tangible costs
run are within standard parameters) 1
that are different between direct buried
•the first-cost of trenching;
cable and cable-in-conduit. cap
•the direct labor first-costs would be
the same;
Reference
•an inflation rate of 4.5 percent for la1. If conduit wider than 1-1/2 inches is
bor and equipment is assumed;
used, the necessary reels will be larger
• the annual cost of capital is asthan typical trailers can handle. Also, a
sumed to be 8.0 percent.
Also, no additional cable life from conreel for fiber-in-conduit or empty duct for
fiber installation may be at lengths of
duit protection is assumed, although
2,500 feet per reel or longer and may rethere would probably be some extended
quire alarger reel than standard. When
life to cable-in-conduit because it may
this is the case, most cable operators
protect cable from freezing and crushing.
In fact, cable-in-conduit can reduce the
will contract with a construction conamount of dig-in damage, especially
tractor experienced in fiber who will
likely already have the trailers approfrom pick and shovel digging and light
machinery.
priate for non-standard reel sizes.

More than supplies. Solutions.
a UNR Industries Company
Midwest Steel
Unarco Commercial Products
Unarco Material Handling
Unarco Rubber Products
Lowrance Powder Coating, Inc,
UNA Home Products
UNA Leavdt
UNR Rohn
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CONSTRUCTION CALLBOOK
The following companies have paid afee
to have their listing appear in the
Construction callbook.

Contractors

8602 Maltby Rd.
PO Box 1530
Woodinville, WA 98072
PERSONNEL: Edward A. Schenck,
President; Bud Longnecker, VP/Aerial;
Imel L. Wheat, Jr., VP/Underground
DESCRIPTION: Aerial and
underground cable TV construction;
turnkey, fiber optic construction.

Installation Services
Kennedy Cable
(912) 557-4751
Construction, Inc.
WATS
(800) 673-7322
FAX
(912) 557-6545
Hwy. 280 W
PO Box 760
Reidsville, GA 30453
PERSONNEL: Roger Kennedy Jr.,
President; Deno Jones, Operations
Manager; Thomas Heath, Marketing
Manager
DESCRIPTION: Aerial and
underground line construction of CATV,
LANs, telecommunications and fiber
optic systems. Strand mapping, design,
splicing, upgrades, rebuild, new
extensions of system, balance, sweep
and proof system. Over 20 years of
experience.
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CORPORATION
RTK Corporation
(908) 665-0133
WATS
(800) 527-2705
FAX
(908) 665-0990
120 Floral Avenue
New Providence, NJ 07974
PERSONNEL: Richard Thomas, COO;
James MacGeorge, President
DESCRIPTION: Installation services:
full/modified turnkey residential and
commercial installations, audits,
rebuilds, converter changeouts and
upgrades; MDU pre- and post-wiring,
survey and design.

CAD and Design

L0112 VECLUO

CATV RE-BUILDS -NEW BUILD -SPUCING

Line Techs, Inc.
(313) 688-3057
FAX
(313) 688-3336
PO Box 386
North Branch, MI 48461
PERSONNEL: J. David Giesy,
President; Ken A. Gasper, Vice
President Construction Services; Carol
Davis, Vice President
DESCRIPTION: Rebuild/upgrade of
aerial and underground CATV systems,
either turnkey or labor. Includes coaxial,
fiber optic installation, as-built
mapping. Fiber to feeder design,
splicing, retrofit, engineering analysis,
sweep, CLI, proof. Also auditing and
installation service. Consulting on
project analysis and cost management.
15 years experience in all facets of
CATV.

Schenck
construction

Schenck Construction
FAX

(206) 668-1300
(206) 668-1400

Metronet Inc.
(404) 475-9956
FAX
(404) 475-9944
1111 Alderman Dr., Ste. 210
Alpharetta, GA 30202
PERSONNEL: James P. Worthen,
President; Frank Walker, Director of
Sales
DESCRIPTION: CAD fiber optic and
coaxial system design (Lode Data). On
site project management; turnkey
services; mapping services—strand and
as-builts; drafting services—base,
strand and electronics; AtttoCAD
conversion to lynx; Auto LISP
programming-client specific; CAD
training and set up; marketing services
(dark fiber).

1H-Tr-51
Value Engineering

Rohmer Technical
Services, Inc.
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(800) 779-2074

FAX
(404) 920-2410
6280 Senior Circle
Suite A
Douglasville, GA 30134
PERSONNEL: Bob Rahmer, President
DESCRIPTION: RTS provides value
engineered services to the cable industry
in the areas of: All phases of CAD design
and mapping services, fiber optic
architecture custom to client, fiber
feasibility studies and cost analysis,
FCC testing, certification, sweeping and
CLI, headend testing and alignent, and
on-site project and engineering
management.

Drop Material & Cable

COOPER
Belden

Belden Wire and Cable .(800) 235-3362
FAX
(317) 983-5503
2200 U.S. Highway 27 South
Richmond, IN 47375
PERSONNEL: Nish Teshoian,
President; Mike Murphy, Director,
Sales; John Valentine, Director,
Marketing; Jim Hughes, National CATV
Sales Manager; Craig Snyder, CATV
Product Manager; Doris Nichols,
Customer Service Administrator
DESCRIPTION: Quality manufacturer
of CATV coaxial drop cables including
Belden Super DropTM IGHz drop cable.
Products include RG-59, RG-6, RG-7 and
RG-11 in aerial, burial and indoor
designs with UL/NEC ratings. Fiber
optic trunk cable available in multi-fiber
per tube design in armored and all
dielectric products. Other cables include
head end, plenu, riser and audio
products.

(,)Comm/Scope,Inc.
THE Cable in Cable TV.

Comm/Scope, Inc.
WATS
FAX
PO Box 1729
Hickory, NC 28603

(704) 324-2200
(800) 982-1708
(704) 328-3400

CONSTRUCTION CALLBOOK
PERSONNEL: Frank Drendel,
President; Larry Nelson, EVP/General
Manager; Stan Lindsay, VP/Sales; Gene
Swithenbank, VP/Sales; Frank Logan,
VP/International Sales & Marketing
DESCRIPTION: Manufacturer and
supplier of quality fiber optic cable and
1- GHz coaxial cables featuring
Quantum Reach, PHI, CableGuard
jacketed Pill, and afull line of drop
cables including cables that meet the
NEC requirements.

irFC

PERSONNEL: Daryl Gambrel!,
Sales/Service Manager
DESCRIPTION: Manufacturer of the
high quality MC 2 air dielectric coaxial
cables. Also offer full line of drop cables,
including X and V UL ratings along with
corrosion resistant compound.

Tools

Icable prep8

HI

BEN NUGNES COMMun CATION PRODUCTS CO

TIMES FIBER COMMUNICATIONS.
on
INC
feetcomporN

358 Noll Ave •P.O. Box 384 •WoXingfofd. CT 06492

Times Fiber
(203) 265-8500
Communications, Inc.
WATS
(800) 677-CATV
FAX
(203) 265-8422
358 Hall Avenue
Wallingford, CT 06492
PERSONNEL: John P. Forde, President
and COO; Sanford D. Lyons, Director,
Sales and Marketing; Frederic N.
Wikenloh, Director, Engineering
DESCRIPTION: Times Fiber
Communications, the only coaxial cable
supplier standardized on GHz
bandwidth for trunk feeder and drop
cables, is committed to: Quality, service
and technology. With over 40 years of
experience we continue to lead the
industry in product advancement and
innovation. Times Fiber
Communications is proud to be apart of
bringing information and entertainment
into the homes of your customers in the
United States and in over 30 countries
around the world. Times Fiber
Communications...where technology
meets the bottom line.

COMMUNICATIONS INC.

Trilogy Comm., Inc.
FAX
2910 Highway 80 E.
Pearl, MS 39211

(800) 874-5649
(601) 939-6637

Cable Prep®
(203) 526-4337
Ben Hughes Communication Prods.
Co.
FAX
(203) 526-2291
207 Middlesex Ave.
PO Box 373
Chester, CT 06412-0373
PERSONNEL: Deborah Morrow,
President; David Morrow, Vice
President; Eric Smith, Sales Manager;
Patricia Anderson, Inside Sales
DESCRIPTION: Manufacturer of
CABLE PREP tools. Product line
includes hex crimp tools for CATV,
MATV, STV and standard RF connector
applications; coring and stripping/coring
tools for all major cables (Times Fiber,
Comm/Scope and Quantum Reach); the
CPT' series tools for stripping 59 & 6
series cables; EZ Squeeze tools for
Raychem connectors; ratchet handles for
all coring and stripping/coring tools;
jacket stripper tools and other accessory
tool items. Special tools macle to order.
Products are sold through major
distributors. Call or write for
information.

Dist/Suppliers/Reps

MAW
CABLE TV
Anixter Cable TV
WATS
FAX
4711 Golf Road

(708) 677-2600
(800) 323-8166
(708) 677-1092

One Concourse Plaza
Skokie, IL 60076
PERSONNEL: Marty Ingram,
President; Peter Wagener, Vice
President/Product Management and
Marketing
DESCRIPTION: Anixter Cable TV is a
full line supplier of products for the
CATV industry. With stocking locations
throughout the country, Anixter Cable
TV provides 24-hour delivery and afterhours service for emergencies. Anixter
Cable TV stocks products required to
build, operate, and maintain acable
system, including satellite receiving
equipment, headend equipment, fiber
optics, subscriber devices, distribution
electronics, coaxial cable and connectors,
aerial and undergroud construction
material, system passives, drop and
installation material, tools and safety
equipment, and test equipment.

Jerry Conn Associates, Inc.
Corporate Office
(800) 233-7600
IN PA
(800) 692-7370
FAX
(717) 263-1547
130 Industrial Drive
PO Box 444
Chambersburg, PA 17201-0444
REGIONAL OFFICES: Bob
Sollenberger, 6117 55th Terrace East,
Bradenton, FL 34203, 813-739-1856,
Fax 813-753-5127; D.J. Bos, Route 1,
Box 264A, Waverly, AL 36879, 205-8262818
PERSONNEL: Dave Showalter, Vice
President/General Manager; Tray
Neumann, Director of Sales and
Marketing
DESCRIPTION: JERRY CONN
ASSOCIATES, INC. is an East Coast
based distributor and manufacturer's
representative. JCA has avery diverse
product line to meet all your needs from
construction to test equipment. We are a
stocking distributor of Trilogy's MC 2 and
drop cable, as well as carrying Fitel
General's line of fiber optic cable. JCA is
also astocking distributor of the
following vendors: LRC, Diamond,
Sachs, Lemco, Klein, Cablematic, Cable
Prep, and Augat. JCA has just expanded
its coverage to include the entire eastern
seaboard.
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COMMERCIAL INSERTION

The digitization of
commercial insertion
N

ecessity being the mother of invention, watch for dramatic
breakthroughs in commercial insertion technology and software over
the next year or two as rapidly-developing signal compression and storage
technology is pushed by frenetic operators eager to mine rich advertising ores
they believe are hidden beneath their
feet. New options in the traffic, scheduling and verification arena also will make
their debut this year.
Cable networks now snare about $2
billion in national advertising revenue
while operators manage to snag
about $580
million in local advertising
and about $80
million in "spot
market" revenues. But TeleCommunications
Inc. Chief Operating Officer J.C.
Sparkman suggests operators
could potentially be
netting $6 billion a
year if more efficient
ways were devised to
bid for advertising
agency dollars.
In fact, according to
TCI's GM of special
project Gary Kerr, TCI
will be completely rebuilding its ad sales infrastructure over the
next few years. "Ad sales
equipment as it is today
will not meet the needs of
the business as we move
into the next century. We're
outgrowing (present technology) as we speak."
But aserious move to capture such revenue streams is
at present stymied by the fact
that the industry, "on average, inserts on six channels,"
said Sparkman. Increasing revenue from ad sales will require
the ability to "roadblock" spots
and insert on 22 channels, he said.
Granted, that could be done today, using

standard insertion gear and 30 to 40
tape machines, Sparkman noted. But
in practical terms, "that's impossible," in
part because of the space and maintenance demands placed on headends by
tape decks that suffer from high failure
rates.
"For all practical purposes, this requires aseparate rack of hardware for
use on as many networks as are
selected to sell,"
Warner

The search for new revenues to drive
growth is especially frenzied now that
caps on basic revenues—driven by government fiat or customer price sensitivity—seem to be headed the industry's way. At TCI, which booked $100
million last year in ad revenue, the goal
is "30 to 40 percent more in
1992," said Sparkman.
"Two to three years ago I
had no profit-and-loss item
for advertising," Sparkman
noted. Promising that TCI
would charge ahead aggressively in this area,
Sparkman said his company would be installing
equipment in at least 500
headends that would allow the capture and
storage of digital material broadcast by satellite. "I don't see why
we can't get a small
box that inserts on 22
channels and sits in
acorner of the headend," said Sparkman. Though local
ad revenues seem
the immediate attraction, "regional and national
spots are next,"
he said.
East meets
West

Cable
Communications Advertising Sales Vice President Larry Zipin
has said.
More cash, please
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Further indication of
the breakneck pace of
development is the
formation
by Cable
Television
L ab oratories
of atask force looking at digital platforms for commercial and program material insertion. The task force, chaired by Chris
Bowick of Jones Intercable, recently
sent out anotice of inquiry on the subject. The aim of the task force is to establish voluntary guidelines (not stan-

NEW

Guide to Commercial
Insertion Success

For fast action on your "Guide"
request, simply fill out and Fax
this page back to us:

CHANNELMATIC, the commercial insertion authority, has published the
definitive COMMERCIAL INSERTION GUIDE. Now you can formulate
realistic revenue projections and determine the optimum insertion
method, plus select the equipment you need to reach your ad sales
goals... and you can do it all in minutes right at your desk! Just fill out
and FAX this page, call, or write for your free copy.

CHANNELMAT1C
821 Tavern Road, Dept. CIG, Alpine, California 91901
Telephone (619) 445-2691 •FAX (619) 445-3293 •(800) 766-7171
Revolutionizing television automation
AD INSERTION...TAPE COMPILING/EDITING...PROGRAM PLAYBACK...A/V SWITCHING, DISTRIBUTION AND CONTROL
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COMMERCIAL INSERTION
dards, as Bowick is quick to point out)
for compressed digital commercial insertion systems.
The Cable Television Advertising
Bureau, for its part, also has formed a
new committee to look at the whole issue. And according to CAB President
Thom McKinney, those two groups will
be working together to establish answers to the growing pains that plague
ad sales operations.
"This project will be real challenge,"
says Scott Bachman, director for technical operations projects, CableLabs.
"There are so many forces at play.
Frankly, if hardware were the only issue, it would be solved quickly. But
that's just not the case."
And although CableLabs is obviously
well-equipped with engineers to deal
with topics like digital compression and
platforms for national spot delivery, the
CAB is no stranger to engineering issues, either. Back in the early '80s, the
group was instrumental in establishing uniform VCR pre-roll times and cue
tone standards for the ad sales biz, says
McKinney.
This time around the engineering
block is not much different, according to
McKinney. "Last year, a bunch of us
sales guys were sitting around discussing all these problems," McKinney
admits. "So in December, we made the
trip out to Boulder to talk with the guys
who know: the engineers."
So far, CableLabs has received responses to its NOI from 43 companies
with interests in the area. And though
commercial insertion systems were once
considered aniche technology, both Scientific-Atlanta and Jerrold, among others, submitted their thoughts on the
subject to CableLabs, joining the wellknown bunch of ad sales hardware and
software players like Texscan MSI,
Channelmatic, Arvis and TPC.
Bachman says three common elements have surfaced in most of the responses: architecture, the need for an
evolutionary approach to the problem
and software—or, as Bachman puts it,
"how to put it all together to overcome
barriers."
"Architecturally, operators are moving
from a'connectionless' environment to a
'connectivity' environment—we have to
try to interconnect all these headends,"
Bachman explains. And, he explains,
the industry has to move gently from a
video cassette player-based environment to digital-based insertion. "I see
(digital commercial insertion) used initially as an expansion device," Bachman predicts. "It needs to be an evolutionary move that allows for the gradual phase-out of VCPs."

The CAB's McKinney wholeheartedly agrees. "There are people out there
who have dropped alot of money into
new VCPs", he says. "For that reason, it
has to be a gradual move (to digital
storage technologies).
But none of this will mean "squat,"
Bachman says, if the industry can't get
hardware and software to talk together
in auniform format. "To me, that's the
critical component," Bachman says.
Indeed, one analogy that seems to
keep popping up in these software discussions is the reservation systems used
by all the major airlines. "What's the difference between an open ad avail, wanted by local, regional and national markets, and a seat on an airplane? Certainly, in the beginning, (the airline industry) didn't have travel agencies out
there able to access all available flights,
regardless of carrier, instantaneously.
That's where ad sales software needs to
be," Bachman explains.
Loudest software grumble
The biggest complaint from operators
about their ad sales software seems to be
inventory management, says McKinney. (Inventory in the ad sales side of
things is not something one can see; it
consists of the lists of avail space in
which cable ads can be inserted.)
Ed Dowd, aconsultant for Compulink,
the market leader in ad sales software
installations, says his clients are looking
for "dynamic and accessible inventory
control."
"Salespeople at any level—whether
they're local, regional, whatever—need
accessibility to open inventory from multiple sources," Dowd says. "That's the
main thing we're hearing. Using the
airline analogy, if you picture each potential buy source like an individual
travel agent's office, then Ineed to be
able to call up and know if Ican clear an
order at that moment."
And although Dowd didn't commit
his company to any particular product,
he feels that within the next 24 months
there should be "no reason not to expect"
that a local ad sales rep sitting at an
agency's desk could open a notebook
computer, build a proposal with the
client and be able to glean, real-time,
whether the desired air times are available. "We're looking in that direction,"
Dowd says.
Jerry Ware, director of advertising
sales for Metrovision's properties, says
that cable ad sales is, quite simply,
"growing up."
"The various media agencies want to
use us, but they're getting frustrated
with our processes. We need to streamline several of the processes in order to
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make us more appealing to the big agency buyers," Ware says.
New players
Those ad sales "growing pains" have
spurred new ideas—and hence, new
companies. Salt Lake City-based Unibase is one example. This software
group, made up primarily of ex-Texscan
employees, has been hiding in bushes, so
to speak, for more than two years. During that time, the company's staff of
seven software engineers has been busily developing amulti-faceted ad sales
traffic and billing system, designed from
the input of "several MS0s," says Cory
Fabiano, software project manager for
Unibase. Times Mirror and Cox Cable
are currently licensed to receive the
product and will be involved in beta
tests in May. Also, TCI's Gary Kerr admits that TCI is a"silent partner" in the
Unibase project, and will be alpha testing the product in its corporate office
this month. Beta tests will follow in its
Rock Island, Ill. system.
The package, called Traffic Pro 2000,
uses an OS-2 operating system and is
specified to run on a Novell network
with a386 server and several intelligent,
386-based workstations. It can also run
on astandalone computer with an OS2operating system.
The networked system was designed
to enable, as Fabiano puts it, "spontaneous scheduling" of contracted spots.
Once acontract is entered and approved,
the workstations immediately start
building an air schedule. The scheduling
process does not interrupt users from
performing any other functions on their
workstations.
"Typically, scheduling functions tie
up the ad sales computer for long periods of time," Fabiano says. "Because of
that gripe, we designed the background
processing function. If an operator has
50, heavily loaded contracts to enter,
chances are the traffic logs are already
built when the user finishes entering the
last contract."
Compulink's Ed Dowd, however, begs
to differ. "Scheduling has to be arealtime deal," he says. "It can't be that the
host computer is accepting an order,
then passing it to abackground scheduler."
Another unique feature of the Unibase system is its method of communicating with various types of insertion
hardware. According to Fabiano, the
entire upload, download and verification process is "transparent" to the user.
Times for sending and retrieving air
schedules to insertion machines are set
up in aparameters module, then acted
out when the specified time comes.

Why shuttle back and forth each day
when you can get to work in an instant?
30 seconds here ...40 seconds there...
it all adds up to alot of time wasted
everyday rolling from one place to
another on video tape.
With virtually instant access, our
LQ-4000 optical disc recorder is amore
intelligent way to work.
Like tape, it's fully rewriteable. But the resemblance
ends there. The LQ-4000 stores 54,000 still images or afull
30 minutes of motion pictures on slim, durable 12-inch discs.
So you can scan the contents in either direction at 16 different
speeds, access any frame in under asecond, display images
at component-quality 400-line plus resolution, and easily
integrate them into your applications, using available drivers
for over adozen major software packages like MacroMind
Director, Icon Author, Hypercard, Windows, Tencore and
Authorware.*
Modular interfacing is another plus. You specify one
interface, get the other as an option. And you can then easily
switch between RS-422A for your SMPTE-based edit controllers,
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and RS-232C for desktop animation and presentations.
All of which makes the LQ-4000 perfect as the heart of
systems for everything from cable TV stations and broadcast
production to image banks in schools and industries, to
retail video catalogues, public relations presentations and
employee education. Arywhere, in fact, where fast access
and unlimited repeatability are needed.
If you're looking for away to cut your travel time, call
for information on our LQ-4000 Erasable Videodisc Recorder:
1-800-742-8086.
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'MacroMind Director, Persuasion, Hypercard, Windows, lencore and Autborware are
trademarks ofMacroMind, Inc, Aldus Corporation, Apple Computer, Inc., Microsoft
Inc., Computer leaching Corporation, and Autborware, Inc., respectively
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COMMERCIAL INSERTION
"We've tried to close the loop," says
Fabiano. "In traditional systems, you've
got three elements: Traffic, communication software and hardware. The communication between the traffic system
and the insertion hardware is enabled
via the ad software. And some poor little traffic operator is trying to learn all
these divergent technologies.
"We deal with the inserters; the traffic people don't. Verification, uploading, downloading—it's all unattended,"
Fabiano boasts.
Another new startup company is
Broadcast Data Systems, which six
months ago released apatent-pending
"passive pattern recognition system"
which essentially verifies that scheduled spots are airing.
The system works like this: An advertising client sends off a cut of its
commercial to BDS. BDS then reads
the audio from the tape, digitizes it,
and transmits that data to monitors in
specific markets, specified by the advertiser. When BDS monitors see a
match between the reference audio and
acommercial that's airing, the match is
time-stamped and saved.
What makes the system passive, says
Terry Meacock, VP/GM of the company's
electronic media division, is that no encoding is required on the commercial
tape. Essentially, he says, it's a"reassurance" to the advertisers. "It's proof
from an independent source of where
and when their ads ran." The system is
currently being used by Prime Sports
Network.
Meanwhile, the established ad sales
software companies are scrambling
to come up with enhancements to
their existing products. On the list
for Compulink is adata export module, which will enable existing Compulink data fields to be queried by
external, commercial software packages. Also, Dowd says the company
plans to roll out an improved inventory utilization report.
Telecommuniacation Products Corp.
says its next release will also be heavy
on avail management. One main feature, says Mark Maslanik, senior software engineer, is a"make-good" function
which will essentially reschedule any
failed spots before it's too late (i.e. before
the billing process). Also, the company
will take the wraps off afeature that automatically fills in daily air schedules,
based on contracted spots that fit into
the open avail parameters.
Hardware developments
On the hardware side of the equation, two major developments are un-

derway. First is the advent of service bureaus offering the equivalent of Federal Express-type delivery of compressed
video material by satellite to headend receivers mated with digital or optical
disc storage media. Among the new
players in this arena is West Chester,
Pa.-based Starnet, which is expected to
be in beta testing this summer, according to company President Alan
McGlade. A full launch as early as this
fall is envisioned.
As some indication of the interest
commercial insertion is drawing from
firms that haven't historically focused on
cable industry needs, note that Salt
Lake City-based Dynatech Cable Products Group, a newly-formed business
unit, will be the lead integrator of the
headend hardware platform.
Some observers say the local storage
system should be capable of storing 70
minutes of high-quality video, or about
15 minutes worth on a1.2-gigabyte hard
disk drive. The key management software, including scheduling and verification functions, is provided by Unibase.
Other contenders
Other announced contenders for satellite delivery of compressed material include Dublin, Calif.-based Ad Express
Co. and Miami-based Multivail Inc.
Though it hasn't yet formally tossed its
hat into the ring, Prevue Networks Inc.
also has been investigating its own satellite delivery system. At least one additional firm, yet to make its existence
known, will go public this month.
The more challenging hardware
trend, though, is the development of
the actual local storage system. Satellite
delivery of digital video is technologically
asimple matter. But the development of
systems that compress, decompress and
store high-quality video at reasonable
cost while manipulating video in realtime represents amajor technical challenge, most observers say.
So far, attention has tended to center
on digital storage media and secondarily on compression and decompression
methods. So far, vector quantization;
MPEG (Motion Picture Experts Group);
and the General Instrument Corp.
MPEG-like compression engines have
surfaced as likely compression contenders. Talk about suitable storage options has ranged from analog storage on
erasable optical disc to standard Winchester hard disk drive technology. There
also has been some exploration of Digital Audio Tape, CD-ROM (compact disc
read-only memory), ROM (read-only
memory) and RAM (random access
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memory) as possible storage options.
To date, optical disc and hard disk
drive technology seem to be getting most
of the attention, though long-term, most
observers assume that RAM storage
methods will be most desirable and feasible. At least one contender, Multivail,
believes it can use atwo-tier RAM-based
storage system in which acentral server holds up to 200 30-second spots and
downloads material to local storage
units that hold about 18 commercials at
any one time.
Interface options
The contenders in the digital arena
have offered a range of interface options. Some, such as Ad Express Co.
and Starnet, have developed new
scheduling, traffic and verification software in conjunction with their hardware platforms. Others, such as Multivail, say they'll interface with existing
industry-standard traffic, billing and
verification packages. Many companies,
which have not talked about their plans
in public, will probably also seek to provide interfaces to standard analog insertion systems built by Texscan and
Channelmatic, for example.
For its part, Scientific-Atlanta, for
example, looked at the whole matter of
digital insertion and ascertained that it
"had about 98 percent of the elements
needed to put such asystem together,"
said Bob Luff, S-A vice president, strategic operations. "Scheduling software is
about the only place we don't have the
basics in place," he said.
Jerrold Communications is interested
not necessarily because of the potential
size of the market for hardware digital
compression, but more importantly because it is strategic. With its engineers
having already developed or presently
working on all the components required
for a full digital headend and digital
signal delivery to and from customer
homes, the commercial and program insertion pieces can't be left out, said Jerrold president Hal Krisbergh.
Bowick, who chairs the CableLabs
digital commercial insertion task force,
suggested that "People are alot further
along than we've been led to believe.
By the end of the year, we should see
some striking demonstrations."
Bowick said that price is the issue
where storage media is concerned.
There's no question high-quality video
can be compressed and stored in digital
fashion in relatively well-understood
ways. What's really not so clear right
now is what such capability will cost, he
said. CED
By Leslie Ellis and Gary Kim

INTRODUCING THE MOST
IMPORTANT ADVANCE IN
VIDEO
PRODUCTION
SINCE
VIDEOTAPE.
The Pioneer Rewritable Videodisc
Recorder can revolutionize the way you
do video production.
Through laser technology, the VDRV1000 provides the world's fastest, most
accurate broadcast-quality editing plus the
greatest media reliability available.
It offers near instant non-linear access
and the most precise frame-by-frame editing in arecording device. Gone are the
typical editing problems associated with
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Multi-satellite feed system for
2-degree satellite spacing
S

complicated, the
power suck-outs are
accompanied by random polarization
twists of horizontal
and
vertical
transponders. Often
no orthomode crosspolarization nulls
are measured or a
pea soup chaotic
mixture of polarized
signals are encountered over the band.
This article investigates the criterion
for activating higher order waveguide/feed modes,
which
suck-out
satellite energy and
examines the significance of bending the
feed pipe (variation
of propagation direction) in destroying
polarization purity.
The Antennas for
Communications
(AFC) MSF 2-degree
satellite feed extension is proposed
along with expected
antenna
performance. Measured
MSF results are reported on the Sammons Communications 5-meter Scientific-Atlanta dish located at Newport,
Tenn.

everal years ago, cable operators
observed with considerable interest
plans to move two major cable
satellites to athree-degree orbit spacing.
Now, a few years later, operators are
contemplating the ramifications of several satellites being spaced just two degrees apart.
By the middle of 1993, virtually all cable systems in the continental United
States will have to have the capability of
picking up aminimum of five satellites,
plus others being used for regional
sports, pay-per-view and other special
events. Four of the satellites that many
cable systems will be using are to be
lined up with 2-degree spacing from 131
degrees to 137 degrees (see Figure 1).
Due to space limitations caused by
surrounding trees, buildings and low
elevation angles found in the northeastern part of the United States, many
earth station headend sites have severe
restrictions on the satellite viewing arc.
As more and more satellites come on
line, the earth station space crunch at
the headends has come to the point
where many headends simply do not
have any more room to add even just one
more dish.
Space crunch solutions

There are alternative solutions to the
space crunch problem: buy or lease additional adjacent property or move the
headend. Both options are expensive,
even if the cable operator could find
suitable property and satisfy all of the
local zoning requirements. A better solution is to create more value from current antenna space resources by finding
away to pick up multiple satellites with
existing antennas. Many cable systems
have one or more 4.5- to 7-meter antennas already in use, which are ideal
for retrofitting to amulti-satellite feed
(MSF) system.
While MSF systems have been explored since the 3-degree satellite orbital
move, a2-degree solution has evaded an
engineering solution. Mechanical constraints alone pose nearly an insurBy Thomas G. Hill and Bob G. Haney,
Sammons Communications Inc., and
Tore N. Anderson, Steven Galagan
and Dr. Ronald S. Posner, Antennas
for Communications

mountable problem. Feed scaler plates
overlap. Horizontal and vertical orthomode couplers, low noise amplifiers or
block converters interfere as they compete for the same space.
Brute force won't work
Brute force attempts to literally bend
feed assemblies away from the same
interference volume have led to feeds
with large, 3-dB to 10-dB power suckouts (see Figure 2). The power suckouts appear randomly over the entire Cband (3.7 GHz to 4.2 GHz frequency
range). To make matters even more
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Higher order waveguide/feed modes
Ordinary rectangular waveguide,
such as WR229 for 4 GHz operation,
will not support microwave energy in
two polarizations as required for "Frequency Reuse Satellite Systems." To
solve the two polarization obstacle, it becomes necessary to go to either square or
circular waveguide. (See Figure 3)
Microwave energy, propagating in
rectangular or circular tubes, have electromagnetic field patterns which depend on frequency and waveguide
shape. The lowest frequency mode is
called the fundamental mode. Other
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SATELLITE RECEPTION
fundamental
waveguide mode.
In general, larger
waveguide dimensions promote lower frequencies for
higher-order mode
propagation.
Square waveguide is difficult to
build and design
feed structures for
parabolic dishes.
Circular waveguide, on the other
hand, lends itself
naturally to feed
design, providing
optimum performance and supporting continuous
polarization rotation adjustment.
Circular waveguide, however, has
a much reduced
Close-up of multi-sat feed system in Newport, Tenn.
frequency range for
mode free operation in the fundamental
modes, which begin to carry energy at
TEii mode. Also, any change in waveghigher frequencies, are termed "higheruide diameter acts as a higher-order
order" modes. As is often the case, sevmode converter.
eral higher-order modes often turn up
Indeed, signal energy is transferred
over afrequency band along with the

out of the fundamental mode into the
higher-order modes. The most important higher-order mode is the TMoi.
For an abrupt diameter change, energy
is coupled into the TMoi mode at arate
(4S/Di)h. (See Figure 4)
From afeed designer's point of view,
multi-mode operation is very desirable.
A larger diameter is required to
impedance match the circular waveguide to free space over the 3.7- to 4.2GHz frequency band. More too, the correct amount of TMoi and TEii energy

Multi-sat system on 5-meter dish.
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will better shape the primary feed radiation pattern to optimize the dish far
field antenna radiation pattern (achieve
high gain and low sidelobe level).
For 2-degree satellites, it is necessary to space the feeds closer together.
Mechanically, the simplest way to perform this task is bend circular waveguide to a shape where the orthomode
junctions no longer interfere with each
other. Mounting the existing feed and
scaler plate directly against the bent
circular waveguide, however, causes
two problems for "Frequency Reuse"
cross-polarized signals.
Circular waveguide is continuously
symmetric over 360 degrees. What this
means is that circular waveguide may
be rotated around any axial angle without any change in shape. Without any
means of identifying specific direction,
circular waveguide modes may be polarized at any rotation angle. When circular waveguide is bent though, the
complications really start. For one signal polarization, the bend lies in the
magnetic field plane.
For the other polarization at 90 degrees, the bend lies in the electric field
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ization discrimination and increasing
adjacent channel inTE10
terference. Further
/I,
aggravating
the
problem, the elliptical polarization rotates continuously
over the frequency
WR229 Rectangular waveguide
band guaranteeing
no unique polarization solution.
The second problem again arises
TE11
from clamping an
TE01
oversized
feed,
scaler plate assemTE10
- -bly directly against
the bent circular
waveguide. At certain frequencies, a
resonant cavity is
formed, where the
trapped TMoi mode
Figue 3
is exactly amultiple
plane. For most bend configurations,
of ahalf wavelength long. The trapped
the actual signal polarization is some
TMoi energy bounces back and forth
crazy combination of the two. These opcausing suck-outs at these resonant freposite polarizations, as they traverse
quencies as well as introducing time
the bend, have different phase velocities.
and phase delay distortion.
They result in an elliptical polarized
Suck-outs as large as 20 dB have
wave, seriously impairing cross polarbeen measured at certain frequencies
•

within the 3.7- to 4.2-GHz band. Between resonant frequencies, good fortune sometimes admits reasonable carrier-to-noise ratios on some transponders but other adjacent ones disappear
into the noise level. These same between frequencies have aVSWR of 1.9
to 1(-10 dB return loss). This VSWR increases transmission loss by 0.5 dB and
noise temperature by 29 degrees K For
a80-degree K LNA/LNB, the antenna
system performance is degraded by another 1.5 dB.
In all cases, the action of circular
waveguide bends on dual-polarized signals is serious cross-pol interference (see
Figure 5). As those who have worked
on telephone network microwave repeater link installations know, circular
waveguide is frequently used to reduce
transmission line loss. During installation, the circular waveguide is very carefully and precisely aligned in astraight
line to avoid the slightest hint of misdirection. Bends in circular waveguide
have big consequences.
Mimicking the communications industry, the best feed approach for 2-degree satellite operation is to use a
straight, "spurious free" high-performance extension. The extension length
is chosen to simultaneously remove the
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Spectrum analyzer picture of
Galaxy G1 at 133 degrees.

and comma lobe interference produces
objectionable results. One of the authors has experimented with scan angles as large as 10 degrees with acceptable picture quality. Other higher order
aberrations, such as astigmatism, filling
in of pattern nulls and beam broadening,
are associated with large scan angles.
For 2-degree spaced satellites, scan
angle are confined to anarrow ±8-degree
or less range. Over this range the decrease is gain can be approximated by
8G =-0.045 •
where
sis the

e2,

MSF-ext G-1 odd Transponder
133 degrees (10 dB 1div.)

e

scan angle.
Experimental results
At Sammons Communications' Newport, Tenn. headend, there was absolutely no space for an additional earth
station. The Multi-satellite feed was
the obvious solution. The existing 5-meter earth station had already been
retrofitted for acompetitive dual-satellite feed, but the 2-degree feeds had a
poor frequency response across all
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Multi-sat antenna scanning
When the feed of aparabolic antenna
is displaced at an offset angle from the
focal point, the main beam of the radiation pattern moves in the opposite direction. For practical antenna parameters, the main beam scanning angle is
nearly equal to the feed offset angle.
As the feed horn is moved off axis,
the scanned beam will show adecrease
in gain, S
G. At the same time, sidelobes
in the direction of the scan are suppressed and the trailing sidelobes tend
to increase. The term "coma lobe" is
used to describe the largest trailing
sidelobe.
Practically speaking, the scanning
process can continue until the gain loss
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transponders on agiven polarity.
Adjusting the feeds for optimum polarization on this system was virtually
impossible. The AFC feed, on the other
hand, exhibited amore linear frequency response and allowed precise polarization nulls.
The Sammons' field test was laid out
to determine expected performance on
existing satellites located around 133 degrees over to where Galaxy G5 will be
positioned at 125 degrees. Consequently, three feed extensions were installed
to receive the three satellites:
•Galaxy Gl, located at 133 degrees;
•Satcom F1R, 131 degrees; and
• Telstar 303, 125 degrees (future G5
location).

After the feed extensions
were
peaked on the satellites, signal level
readings were taken and receive pictures were evaluated. The evaluation
made comparison
between
picture
quality and signal
levels measured off
a single satellite
dish. With the antenna bore-sighted at 129 degrees, a
feed was moved from one end of the
feed tray to the other.
Indications are that the MSF-16 is
capable of looking at as many as seven
satellites spaced 2degrees apart. The
five feed positions set in the middle
would have losses (over asingle feed) of
0to 0.5 dB. It appears that the two end
feeds would have losses of about 1.75 to
2 dB. Most cable operators are satisfied with the pictures they are receiving
from 3.7-meter antennas—which have a
receive energy 3 dB to 4 dB less gain
than the 5-meter dish.
Sammons' judgment is the 1.75- to
2-dB loss off boresight does not seem excessive. The Sammons' tests indicate

that the MSF-16 should perform satisfactorily from the G5 location at 125
degrees to the future Satcom C4 (replacement for Satcom F4) at 135 degrees. (See spectrum analyzer photos

Spectrum analyzer picture of
Satcom FIR and Telstar 303
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MSF installation
When installing the multi-sat feed
kit, it is important to verify that the
feeds are positioned at the proper focal
point for each particular dish. Operators
will probably have to call the manufacturer for this dimension. A typical 5meter dish will be about 74 inches,
whereas some 4.5-meter dishes may require about 60 inches from the center of
the reflector to apoint slightly inside the
feed. This measurement should be the
same on each end of the feed tray.
The next step is to establish the "role,"
or declination angle of the feed tray.
This angle determines the amount by
which the feed tray is rotated to correspond with the way the satellites are
lined up in the arc. When the feed tray
is properly aligned to the correct declination angle, the maximum signal from
each satellite is found in the center of
the tray.
The declination angle for the East

Coast can be determined by the following technique:
• Set one feed in
the center of the feed
tray and point the
antenna at the satellite (for example at
131 degrees).
• Rotate the feed
tray approximately
40 degrees counterclockwise as you face
the dish.
• Peak the dish
and polarize the feed
for maximum receive signal.
*Install LNA/LNB
on one orthomode coupler and connect to a
satellite receiver.
• Connect apower meter or spectrum
analyzer to the IF
output of the receiver (receiver should

MSF gain
vs.
boresight angle
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be in amanual mode
with AGC off).
• Move the feed
to each end of the
feed tray and while
monitoring the signal, rotate the feed
tray slowly until
maximum signal is
achieved down the
middle of the feed
tray at each end.
• Secure the feed
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tray bolts and position each feed to pick
up the desired satellites, peaking and
polarizing in turn.
Summary and conclusions
To accommodate the number of satellites required by the communications
industry, new cable satellites are being
clustered into tight 2-degree parking
orbits. Cable operators, compelled to
deliver these new satellite program services, are obligated to upgrade or increase their antenna system number.
Sammons Communications' site space
and viewing arc limitations, similar to
the cable community at large, are forcing headends to better use their antenna resources. This has led to the need for
multi-satellite feed (MSF) systems that
work in a2-degree environment.
In order to make aMSF system work
for 2-degree satellite spacing, the physical proximity of the multiple feed, orthomode structures must be moved out
of the way. Several ways to make the
MSF modifications were reviewed.
Such simple techniques as bending
the circular waveguide was shown to
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Normal
first
sidelobe
"Supressed"
sidelobe

lead to large power suck-outs and severe
polarization distortions. The straight
feed extension solution was shown to
have spurious free operation for frequency re-use satellites. Equally as important, the MSF extension maintains
the proper amplitude and phase relationships between higher-order and fundamental waveguide modes for optimum antenna gain and sidelobe per-

'
e\ter

formance.
A three-feed extension, 2-degree MSF
system was tested by Sammons Communications on a5-meter headend antenna in Newport, Tenn. Less than 0.5dB gain loss was observed on both polarization for simultaneous reception
of Galaxy Gl, Satcom FIR and Telstar
303. Moving the feed to the end of the
MSF tray, approximately 1.75-dB loss
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was found. Making installation routine,
the MSF extension was easy to use,
preserved polarization purity and
demonstrated precise polarization nulls.
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lines actually "hold" your party
while you make your way to a
special PCCS telephone. And
with hundreds of phones throughout the Dallas Center, that means
you're in conversation in moments.
Especially when it's urgent.
Or you could be checking a
message. Or locating someone on
the floor. Or profiting from the most
convenient message and communication service available today.
So get connected. Call 1-800676-5039 and we'll rush you more
information right away.

PRIORITYCALL
MANAGEMENT

YES, I'd like to know more about never missing
acall at NCTA Cable /92, The National Show.
Please send me abrochure and registration form
for the Priority Call Completion System.
Please call me for registration.

ADDRESS

crrY
PHONE

To FAX your reqi lest, call 1-800-659-8563, or send the above to:
Priority Call Management, 14 Jewel Drive, Wilmington MA 01887
Circle Reader Service No. 32

NCTA SHOW TECHNICAL SESSIONS/SEMINARS -Monday-Wednesday -May 4-6

o
2

HDTV/ATV—The big picture
Location & time: West Ballroom B, Noon-1:15 p.m.
Moderator: Dan Pike. Speakers: Bronwen Jones,
CableLabs; Brian James, CableLabs; Graham Stubbs, Eidak;
Bernard Lechner, consultant.
Description: What quality will ATV subscribers expect?
Will the systems and cable networks satisfy them? Will all
the equipment work together?

Advances in fiber technology
Location & time: West Ballroom A, 1:30-3 p.m.
Moderator: Louis Williamson. Speakers: Henry Blauvelt,
Ortel; Rezin Pidgeon, Scientific-Atlanta; T.E. Darcie, AT&T;
David Huber, Jerrold; Dr. Swanenburg, Philips.
Description: What obstacles lurk in the next-generation
deployment of video transmission via fiber? State-of-the-art
components, methods and performance are examined.

Optimizing fiber technology for cable
Location & time: West Ballroom A, Noon-1:15 p.m.
Moderator: Tom Elliot. Speakers: Doug Wolfe, Corning;
Nigel Witson, Magnavox; John Chamberlain, Comm/Scope;
Curt Weinstein, Corning; Larry Brown, Magnavox.
Description: Getting peak performance from optical fiberbased plant? Product designers review components, merits
and technical performance specifics.

Flexible network architectures—safeguarding
cable's future
Location cft time: West Ballroom A, 3:15-4:45 p.m.
Moderator: Nick Hamilton-Piercy. Speakers: Carl McGrath,
AT&T; Lawrence Gitten, AT&T; Andy Paff, ONI; George
Hart, Rogers Engineering.
Description: Issues and challenges in planning for potential
and emerging service opportunities. What's the best way to
ensure cable's victory in the PCN and alternate access race?

Digital techniques and applications—audio and data
Location & time: West Ballroom A, 10:30-noon
Moderator: Alex Best. Speakers: Craig Todd, Dolby; Edwin
Gunn, Scientific-Atlanta; Jeffrey Cox, Magnavox; James
Wendorf, Philips.
Description: Meet the future armed with the latest technical intelligence on digital audio and intriguing data channel
possibilities.
Real-world solutions to outage problems
Location & time: West Ballroom B, Noon-1:30 p.m.
Moderator: Tom Jokerst. Speakers: Peter Deierlein,
Magnavox; David Hevey, Warner; Brian Bauer, Raychem;
Scott Bachman, CableLabs.
Description: When subscribers demand round-the-clock
perfection, system reliability is a top priority. Vendors and
operators who have tackled outage issues share their findings.

Improving the cable/consumer electronics interface—issues and hardware
Location & time: West Ballroom A, Noon-1:30 p.m.
Moderator: David Large. Speakers: Walt Ciciora, ATC; Jay
Vaughn, ATC; Robert Burroughs, Panasonic; Daniel Moloney,
Jerrold; Rich Annibaldi, Pioneer.
Description: Veterans of "consumer friendliness" campaigns
address cable's responsiveness to subscribers' whims, needs
and ever-changing video equipment.
Digital systems: techniques and performance
Location & time: West Ballroom A, 2:30-4 p.m.
Moderator: Bob Luff. Speakers: J. Hamilton, Jerrold;
Mahesh Balakrishnan, Philips Labs; Lamar West, ScientificAtlanta; Arun Netravali, AT&T.
Description: An overview of what digital video compression
promises and the data on what experts predict it can deliver.

WEDNESDAY

High-speed digital transmission for CATV
Location & time: West Ballroom A, 4:15-5:45 p.m.
Moderator: Chuck Merk. Speakers: M. Freeling, GE American; Joe Waltrich, Jerrold; Rich Prodan, CableLabs; Kamilo
Feher, DIGCOM; Monisha Ghosh, Philips Labs.
Description: The ability of satellite and cable to support high-speed digital transmission is explored. Problems and solutions
for cable systems are discussed.

Cable systems or networks—what are you building?
Location & time: West Ballroom A, 9-10:30 a.m.
Moderator: Mike Angi. Speakers: Don Raskin, Texscan;
John Caezza, Magnavox; Ed Callahan, Antec; C. Holborow,
AT&T.
Description: An exercise in system network architecture
and how different transmissions affect it. What is the right
mix for the network of the future?

Advances in conditional access and consumer electronics compatibility
Location & time: West Ballroom B, 10:30-noon
Moderator: Bob Zitter. Speakers: Claude Baggett,
CableLabs; Aleksander Futro, CableLabs; Aravanan
Gurusami, Magnavox; D. Pellerin, Philips.
Description: New ideas and new systems to control program
access. Can program security and subscriber satisfaction coexist?

Headend operations
Location & time: West Ballroom A, 10:30-noon
Moderator: Hank Cicconi. Speakers: Gary Chan, Rogers; Quintin Williams, Pioneer; Blair Schodowski, Scientific-Atlanta;
Uwe Trode, Magnavox; Scott Bachman, CableLabs.
Description: Steady advancements in headend technologies have led to improved video signal measurement, storage and overall quality.

A basic introduction to digital applications
Location & time: Lower north meeting room, 3p.m.
Presenter: Walt Ciciora, ATC.
Description: This workshop will introduce the cable technologist to the world of digital technology. The nature of digital signals, circuits and systems will be covered and contrasted with their analog counterparts. A brief discussion of the
role of HDTV and compressed NTSC will also take place.
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Implementation of the new technical standards
Location & time: Lower north meeting room, 3p.m.
Presenter: Ted Hartson, Post-Newsweek Cable
Description: This workshop will examine the new FCC
technical standards for cable television. Specifically, it will
address the new rules, what procedures they might require
and answer questions about how they'll be dealt with by operators and franchise authorities.

WHAT'S AHEAD
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Following is alist of
SCTE technical seminars
with contact name. If available, location and seminar
topic are also listed.
April 8Southern California Chapter BCT/E exams
to be administered. To be
held at Cencom Cable, Alhambra, Calif. Contact Tom
Colegrove, (805) 251-8054.
April 8-9 Dakota Territories Chapter Consecutive
meetings to be held April 8
at the Ramkota Inn in
Pierre, S.D. and April 9at
the Radisson Inn in Bismarck, N.D. Topic: "Distribution

Basics and Concepts" with
Richard Covell of Texscan.
Contact Kent Binkerd, (605)
339-3339.
April 9Chesapeake Chapter "System Sweep" and
"Distribution Systems." To
be held at the Holiday Inn,
Columbia, Md. Contact
Mike Manz, (301) 662-7734.
April 11 Cascade Range
Chapter BCT/E exams to be
administered in all categories. To be held at
Paragon Cable, Portland,
Ore. Contact Cynthia
Stokes, (503) 230-2099.
April 12 Old Dominion

Chapter BCT/E and installer exams to be administered at both levels in all
-categories. To be held in
conjunction with the Virginia Cable Television Association convention at the
Jefferson Hotel, Richmond,
Va. Contact Margaret Davison, (703) 248-3400.
April 14 Central Illinois
Chapter BCT/E exams to be
administered. To be held at
Continental Cablevision,
Pekin, Ill. Contact Chuck
Prosser, (309) 347-7071.

Optical Networks International has announced the
formation of afive-day, comprehensive optical training
course. Fiberworks '92 is
designed for those technical
personnel desiring a handson, interactive approach to
acquiring in-depth knowledge
of optical technology. Topics

include:
• Construction techniques.
• Splicing.
• Path testing.
• Transmission path elec
tronics.
April classes held at ONI's
Englewood, Colo, facility will
take place April 6-10 and
April 20-24 and will be re-

peated regularly throughout
the year. Or, consider ONI's
"Taking it to the Streets"
program, which can be conducted at your site. This
training includes two separate courses on splicing and
construction. Contact Russ
Eldore at (800) 342-3763 for
more information.

Hughes Aircraft Co. has
announced its 1992 schedule
of technical training seminars
on its AML microwave equipment for local signal distribution. Four full seminars
are offered throughout the
year covering both the new

family of AML broadband
transmitters, amplifiers and
repeaters, as well as traditional AML products.
System design, installation, operations and maintenance will be covered. The
schedule is as follows:

May 18-20
September 21-25
November 9-13

For more information call
Hughes Aircraft officials at
(310) 517-5633.

San Antonio Convention Center
San Antonio, Texas, June 14-17, 1992
REGISTRATION FEES
(unchanged since 1986)
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Roping 'em in at the Texas Show
SCTE subcommittees make progress; digital TV discussed
This year's Texas Show served up a
full plate of engineering meetings and
SCTE subcommittee meetings. Following are excerpts from the two-day meeting schedule:
• The SCTE's drop interface committee, after months of grueling meetings, reached afinal vote on the female
port of the F-interface. What this means,
says committee chairman Dave
Franklin, is that the female port of the
F-interface is now "set," so that anyone
who wants to build a male port can
count on afirm specification.
"Mostly what the specification involved were mechanical ceilings and
techniques," Franklin says. "This is not
adrastic change to what exists today; it
simply prevents future incompatibility
problems and short ports."
Franklin is quick to point out that
the group is still "working feverishly" on
three other specifications: The male port
of the F-interface; flexible drop cable
and a5/8-inch entry port for amplifiers
and taps.
"We are still actively soliciting input
on these three areas," Franklin emphasizes. "I would encourage anyone involved in these areas to either attend the
meetings or send their comments directly to me." Franklin can be reached at
(303) 799-1200.
• In two separate technical sessions,
officials from Scientific-Atlanta and Jerrold Communications agreed that the
"first phase" of digital compression will
happen later this summer. Geoff Roman of Jerrold said the satellite-delivered portion of digitally compressed
video is "well underway," and Bob Luff
of S-A confirmed this news on S-A's behalf.
Also, Roman said problems that would
be considered "not so major" in today's
analog cable systems may have alarger impact when digital signals are introduced. Specifically, he said, phase
noise and reflections will be "much more
of an issue."
"Reflections occurring in today's analog systems, which manifest themselves
as ghosts, are annoying but not disastrous to the signal itself," Roman explained. "But in adigitally compressed
world, reflections could be adisabling
factor."
The least predictable area where reflections are found is typically in the

William Browning, chief of the FCC's
drop, Roman said, where operators have
EBS department and an executive on
little control over such variables as conloan from the White House, spoke at
sumer-installed equipment and televithe meeting to ensure cable participants
sion tuners. The solution, Roman said,
that President George Bush, Congress
is "some form of adaptive equalization
and the FCC will strongly back the
installed within the subscriber termiSCTE's efforts to get cable operators to
nal."
participate in emergency broadcast
S-A's Bob Luff, in aseparate technical
transmissions. "The Commission backs
session, predicted that "compression
cable's efforts 100 percent," Browning
promises to have abigger impact on casaid.
ble television than fiber did, simply beAccording to Ken Wright, chairman of
cause compression starts at the studio,
the SCTE subcommittee, volunteers to
lowers transponder costs and simply
serve on the working groups are still
changes the economics of the headend
needed. To get involved, call Ken at
and virtually every aspect of the cable
(303) 792-3111.
system."
• Just because the FCC has issued its
Commenting on why the world is
new technical standards for the cable inturning digital, Luff said the major readustry doesn't mean operators have to
son is digital's lack of signal deteriorafork over huge sums of money for new
tion. New chip technology, Luff said, is
test equipment, emphasized Prime Camaking possible features like error correction, unsurpassable security and a ble's Dan Pike, apanelist at an FCC-related technical session at the Show.
more robust signal output.
"The standards were carefully devel"Before we meet here (at the Texas
oped so that operators can use existing
Show) next year," Luff quipped, "there
will be hybrid
digital/analog
devices on the
market."
• Look for the
SCTE's emergency broadcast
subcommittee to
file its response
to the FCC's Notice of Inquiry
regarding cable
EBS on or before the SCTE
Cable-Tec Expo,
to be held in San
Antonio in June.
During aTexas
Show meeting,
the group resolved to form
three working
groups: One to
examine existing emergency
alert hardware;
one to formalize
goals for cable
CableLabs president Richard Green, right, accepts the
television's parCTPAA's 1992 President's Award from James Ewalt,
ticipation in the
executive VP of CATA and president of the CTPAA. CableLabs
cable EBS prowas recognized at this year's Crystal Awards ceremony in
ject; and one to
Denver for its ongoing effort to educate the industry on the
draft aresponse
potential of current and future technological developments.
to the NOI.
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NORTHERN CABLE SERVICES
SAYS, "NOTHING WORKS
LIKE QUANTUM REACH®!"
Premature coax
cable failure in the Sudbury Ontario area used to be
commonplace because of the weather
extremes. Abrupt 12-hour 60°F temperature swings in the Spring and Fall. Winter lows
to -40°F and Summer highs in the 90's. Blizzards,
freezing rain and average daily winds of 16 mph with gusts
exceeding 50 mph. These severe conditions kept maintenance
crews busy repairing or replacing sections of cable that may have
been installed only months before.
Denis Coté, Service/Plant Maintenance Supervisor for Northern
Cable Services, and lineman, Wayne Minor, knew these problems firsthand. But, since they installed their first section of Quantum Reach
back in 1984, they have been smiling from ear to ear. That's because
QR cured their cable failure problems. They've seen how QR's unique
design makes it lightweight and easy to handle yet strong enough to
outperform any other cable. "Nothing works like Quantum Reach'
they say with good reason.
So, don't let people try to tell you how good their cable is without
solid proof. Chances are theirs was one of the ones that didn't make it
past the first blizzard in Sudbury For afree comprehensive article detailing the Sudbury installation and more information about QR, contact your nearest Comm/Scope representative or call us at (800) 982-1708.

IN THE NEWS
equipment in most cases, except for color testing," Pike said.
In the same session, the FCC's John
Wong said that the Commission is shutting down aeronautical frequencies at an
average of one cable system every two
months because of excessive signal leakage, and emphasized that "enforcement
is still strong." Generally, during an
FCC ride-out, staffers will evaluate a
portion of the cable plant (usually five to
10 miles) to look at leakage conditions
and "the general state of the cable
plant." If any major problems are found,
Commission employees huddle with the
cable engineer in charge to determine
whether or not the channels should be
immediately shut down.
• Yes, compression looks cost-effective in the beginning, but over the long
run the high cost of subscriber terminals
may make compression an expensive
endeavor, according to Colin Horton of
C-Cor Electronics, who spoke at atechnical session at the Show. Hortin's platform is that extended bandwidth and
digital compression are "complementary" technologies, just as fiber deployment has supplemented coax and FTF
designs haven't replaced the traditional backbone architecture.
"What Isee is aco-existence of corn-

Digital TV
The coming decade will be
characterized by fundamental
changes in cable technology and
business, according to Tom Elliot, VP
of engineering at TCI. Those changes
include high definition television,
home storage, an era of increased
competition and amove toward á
transaction-based operation instead of
asimple subscription service. Another
key transition replaces analog
modulation with digital signal
delivery.
Speaking during the annual
Raychem CATV Symposium in San
Francisco, Elliot said research has
shown digital signals to be more
robust than was originally thought,
but the cable industry is at a"huge
risk" because of the large number of
connectors and fittings that exist in a
cable network.
For example, the cable industry
collectively accounts for 32 million
taps, 64 million tap fittings, 100
million aluminum cable connectors
and 450 million F-connectors,
according to Elliot. In addition, there
are 1million feeder amplifiers and

The Original Cable Drop
Marker Is Still The Best.
The Budco Taplock.

Budco invented the
Taplock in 1970. Improved it
in 1976, 1981, 1982, and 1986.
And more Budco Taplocks
have been sold than all
competitor drop marker
products combined.

he Budco
Taplock. Setting the industry
standard, time and time again.

Budco
The Taplock Company. Setting The
Industry Standard In Drop Markers.

1-800-331-2246 Ask For Dept. #1041
P.O. BOX 3065 TULSA, OK

Fax: 1-918-252-1997
74101
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another 500,000 active trunk amps
connected to 1million miles of
aluminum cable.
"When you look at the number of
mechanical interfaces, it's
frightening," said Elliot. With the
advent of digital transmission, every
interface will have to be "functionally
perfect" because of the traits of digital
television signals.
Unlike analog signals, which
degrade "softly" when connections
become loose or corroded, digital
signals fail catastrophically, Elliot
said. As aresult, consumers see a
complete loss of picture or perhaps a
frozen frame of an image for several
seconds before the digital signal is
recaptured and delivered. "These
interruptions will be painful and
extremely irritating," warned Elliot.
Indeed, the industry as awhole
"spends too much money wrecking
and rebuilding drops for reasons that
are actually related to service and
security," said Joe Lemaire, a
Raychem business unit manager.
Lemaire provided details of ajoint
Raychem-Comm/Scope study of anonaddressable Midwestern cable system
that was designed to determine how
and why drop materials are used in
day-to-day operations. It's been said
that the cable industry as awhole
purchases enough drop material to
completely rewire every drop in the
country every three years.
The reason for this seems to be
largely based on the assumption that
the drop system is an expendable
commodity, said Lemaire. The study
of this one system showed that at
least 35 percent of the drop material
used was for repeated installations.
That is, drop systems were being
replaced, perhaps unnecessarily,
during disconnects, reconnects and
other service changes. Also, it was
found that the drop system is often
replaced when trouble is reported
simply because the technician
suspects it could be the problem.
The study also discovered that the
system was suffering higher than
anticipated theft of service problems.
While penetration was high-65
percent—Lemaire said it was unlikely
to grow much higher because a
majority of the remaining households
were enjoying either free cable service
or an unauthorized level of service.
The study determined that the
weak point of the system was the tap
port, which made it easy for
homeowners to literally tap into the
system without paying. CED

IN THE NEWS
pression and extended bandwidth,"
Hortin, C-Cor's product manager for extended bandwidth and new products,
said. "One-gigahertz technology is available and can be added to asystem. But
operators should allow for both technologies in their future plans."
Along the same lines, Regal Technologies president Steve Necessary said
the deployment of 1-GHz passives is
nothing more than "cheap insurance."
To justify his argument, Necessary used
an economic model showing the current
premium for 1-GHz passives at $2 and
afuture upgrade cost of $17 (where the
faceplate costs $7 and the labor costs
$10).
"So the question is, would you spend
$2 now to save $17 later?" Necessary
asked in closing. "I contend it's abargain."
• Watch for major changes in the orbital arc over the next year and ahalf,
said HBO's John Vartanian (please see
Spotlight, p.20). Of the Hughes fleet,
Galaxy V will slide into its new parking
place at 125 degrees on May 8, and will
carry all the current Turner networks,
HBO east, ESPN, USA east, Disney
east and "some other services for
SMATV and hotels." Galaxy IR, Hughes' other main bird, will launch in late
1993 to replace Galaxy I. It will reside at
133 degrees and will carry HBO, Cinemax, the Disney Channel and USA.
Galaxy VI was launched as abackup in
October 1990, at 99 degrees. And, Vartanian said, Galaxy III will reach its
end of life in 1995. It's programming
will be transferred to GE's C-3 and C-4
birds in 1993.
Of the GE fleet, satellite C-3 will be
launched in December and will be operational at 131 degrees in the first
quarter of next year. C-4 will be the
first to go up, in October, and will also be
operational at 135 degrees in the first
quarter of 1993.
"What operators need to know is that
between 131 degrees and 139 degrees,
there will be five satellites. So it's getting
pretty crowded up there," Vartanian
noted.

New products
Messenger drop clamp
Sachs Communications has announced an improvement to its messenger drop clamp. In the new version of
the SCO2MFA clamp, coaxial cable is installed into the body of the clamp. This
both preserves the cable's coaxial configuration and characteristic impedance,
Sachs officials say. Also, anew slot de-

sign enables installation of the messenger cable from the side, which makes
it easier to apply, officials submit. For
more information, call (800) 929-7224.

Fiber optic
equipment
Fiber optic power meter
IAser Precision Corp has anew, hand-

held
optical
power meter,
dubbed
LP5150. The new
meter tests both
multimode and
singlemode
fibers at 780
nm, 850 nm,
1300 nm and
1550 nm waveLaser Precision's LP- lengths.
Its
5150
three-button op-

HP lowers your CATV maintenance
costs automatically.

HP's CATV System Monitor watches your system
when you're not there.
Save system monitoring time. Use the HP 85716A CAIN
System Monitor in the trunk and headend for unattended
preventive maintenance. Automatic proof-of-performance
testing makes it fast. And intuitive, push-button operations
make it easy. Prices start at just $10,000 Choose from a
wide variety of options to meet your specific needs.
So start lowering costs now. Call 1-800-452-484e, and
ask for Ext. 2994. We'll send you adata sheet that explains
how the HP 85716A CATV System Monitor cuts your system
maintenance costs even when you're not there.

There is abetter way.
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IN THE NEWS
eration facilitates applications including
FDDI testing, cable acceptance testing,
splicing, connectorization and end-toend testing of installed links. Officials
say the unit is accurate to within ±0.3
dB and has ameasurement range of -65
dBm to +5 dBm. Other features include
20 hours of continuous operation on
rechargeable batteries (AC power also
included), a backlit display, an automatic-off battery save and auniversal
connector optical interface that accepts
adaptors for all multimode and single-

mode connector types. For more information, call Laser Precision at (315)
797-4449 or fax inquiries to (315) 7984038.
Splice closure bracket
New from Siecor Corp. is an aerial
mount bracket to assist in the installation of fiber optic splice closures on aerial messenger cable. The bracket is designed for use with Siecor's SCN series
splice closures. Because of an offset de-

"NCTI's courses complement
our in-house training,
Installer Certification and
BCT/E exams. Combined,
they are an effective,
cost-efficient technical
training program."
-Rich Henkemeyer
Technical Trainer
Minnesota Region
Paragon Cable and
SCTE Region 6Director

National Cable Television Institute
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P.O. Box 27277
Denver, CO 80227
303-761-8554
Fax 761-8556

sign of the bracket, other cables can
pass between the Siecor closure and the
messenger cable without interference.
The bracket is constructed of non-corrosive galvanized steel. For more information, call Siecor at (704) 327-5000.
Also new from Siecor is its OptiTest
portable loss test set for singlemode
fiber systems. The unit performs attenuation testing of mechanical or fusion
splices or passive optical components
without access to fiber end faces. OptiTest uses a bi-directional transmission and receiving system to measure
component loss within a fiber system.
Light is launched on both sides of the
splice to be measured by clipping on to
the fiber. The signal crosses through
the splice and is detected on the other
side. A receiver provides power ratio
measurements on each side of the object.
For more information, call Siecor at
(704) 327-5000.
Broadband photodiode receiver
Ortel Corp. has unveiled its 2609B
broadband photodiode receiver for European CATV applications. The unit
uses aunique broadband RF impedance
matching circuit to maximize delivered
power and achieve 5dB higher RF gain
than an unmatched photodiode, officials say. Features of the 2609B photodiode include a 14-pin DIP package,
compatibility with 75-ohm CATV amplifier, 1300 nm singlemode pigtail and
greater than 0.9 inA/mW responsivity.
For more information, call Ortel at (818)
281-3636.
AT&T acquires Sumitomo technology
AT&T Network Cable Systems has
reached an agreement with Sumitomo Electric Industries whereby Sumitomo will transfer its vapor-phase axial deposition (VAD) technology to AT&T.
The VAP technology is used in manufacturing glass preforms for optical
fibers. AT&T says it is acquiring the
technology to complement its present
manufacturing process for optical fiber.
Next, the company plans to construct a
new VAD production area in its manufacturing plant in Norcross, Ga. The
new facility will enable AT&T to manufacture an additional several hundred
thousand kilometers of optical fiber per
year.
Corning couplers reduce costs

Helping develop cable professionals for more than 24 years!
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Corning reports saving ATC's Capital Cablevision "more than $400,000"
in acable newbuild of 800 miles of plant
in the Albany, N.Y. area. They did this,

IN THE NEWS
they say, by allowing the shared use of
opto-electronics and by eliminating the
need for construction of a new headend.
The original design for the build included three nodes, each with a laser
transmitter/receiver combination, and
extended coaxial RF cascades. The design was later changed to a 17-node
fiber-trunk-feeder architecture, with
coax RF cascades limited to four amplifiers. By using 13 of Corning's directional fiber optic couplers in the revised
design, the number of required lasers remained at three, instead of increasing to
17. That saved ATC around $155,000,
says ATC system engineer William
Kosek. The other $245,000 in savings
came from not having to build another
headend and from being able to place
the couplers throughout the plant, instead of in asingle location.

an emergency fiber optic splice. The
trunk includes three lockable drawers
and a removable tray for storing fiber
and splice enclosures. The tray can be
pole- or strand-mounted. The trunk lid
serves as alarge and sturdy work table,
and is detachable with retractable legs.
IFR acquires Photon Kinetics
Photon Kinetics has signed an
agreement in which IFR Systems of Wichita, Kan, will acquire 100 percent of

the outstanding stock of the privatelyheld Photon Kinetics. In exchange, Photon Kinetics will give IFR acombination
of cash and registered convertible notes.
Optical power meter
Tektronix has taken the wraps off its
new FiberChamp handheld optical power meter, designed to measure the optical power in fiber installation, troubleshooting, restoration and R&D. The
FiberChamp weighs in at less than a

HP lowers your CATV test
time at the push of abutton.

Slack rack, trunk enclosure

Moore 's optical Cable Slack rack

HP's portable CATV analyzer speeds up
troubleshooting.

Moore 's optical trunk enclosure

Moore Diversified Products has
debuted its optical cable slack rack, designed to be used when storing loops of
optical cable on strand. The racks protect the fiber by ensuring that the cable
is not bent beyond the minimum recommended bend radius. Each rack accommodates up to three wraps of cable. If more than three wraps are needed, guide tabs facilitate stacking of the
racks.
Also new from Moore is an optical
trunk enclosure designed to contain,
protect and organize the tools, equipment and materials needed to perform

When there's trouble in your CATV System, find it fast. The
HP 85711A portable CATV analyzer's labor-saving functions cut
test time. Its system sweep and troubleshooting capabilities
locate problems quickly. And intuitive, softkey operations make
it easy to use. Prices start at just $9,000*. Add our system monitoring software for preventive maintenance and choose from a
wide variety of other options to meet your specific needs.
So start saving test time now. Call 1-800-452-4844, and ask
for Ext. 2992. We'll send you avideo tape and data sheet that
explain how the HP 85711A portable analyzer makes faster
CATV testing push-button easy.

There is abetter way.

0 1992 ileuir It-Parkarcl Co. TINSAIY.207 'ED

HEWLETT
PACKARD
'1 S 11,4 prire.

Circle Reader Service No. 37
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IN THE NEWS
recognizing the
founder's
accomplishments.
Krisbergh
CELEBRATES 35 YEARS
pointed out that
Gerry's initial
CABLEVISION INDUSTRIES AND ALAN GERRY
purpose—to bring
cable signals to
rural areas
northwest of New
York City—quickly
mushroomed to the
point where
Cablevision
Industries now
serves more than a
million subscribers
in 18 states and
urban areas. "Alan
Alan Gerry, left, reminisces with Hal Krisbergh.
Gerry has never
been content to sit back and offer just
ordinary cable service," Krisbergh
said, "And because of that, Iconsider
Cablevision Industries subscribers to
be among the luckiest in the world.
Alan Gerry, founder, chairman
and CEO of Cablevision Industries,
They get things first."
was recently honored by Jerrold
Richard A. Mueller has been
Communications for his "unstinting
promoted to VP of engineering for
devotion to the cable television
Cox Cable Communications. Most
industry." Jerrold president Hal
recently, he was director of operations
Krisbergh presented aplaque to
engineering for the company.
Mueller joined Cox in 1979 as plant
Gerry during the ceremonies

JERROLD COMMUNICATioNS

People in the
news

manager of the company's Santa
Barbara, Calif. system. After
transferring to Atlanta, he progressed
through aseries of corporate
engineering positions, including
responsibilities for the technical
assessment and proposal preparation
for Cox franchising activities, the
development of technical and
construction plans for newly acquired
Cox franchises and the development
and implementation of plans to
rebuild and upgrade existing Cox
Cable systems.
Also, Cox has promoted Paul R.
Workman to director of technical
services for the company. Workman
was most recently responsible for the
development and deployment of a
company-wide technical training
program designed for each level of
field technical personnel.
Hamid Heidary has been
promoted to VP-engineering for CCor Electronics. In his new role,
Heidary will be responsible for C-Cor's
world-wide R&D efforts as well as
product development, product
support, mechanical design and
documentation. Prior to his
promotion, Heidary was director of
engineering for the company. CUD

Your Headend Solution to Audio Variations

Visit us at booth 3022-NCTA, Dallas
or just call: (602) 838-5038.

AFTE5' I.G.C.

BE FORE IG.C.

*

AUDIO RIDER
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TM

Tempe, Arizona 85283

Circle Reader Service No. 38

Only
afew people
can help
adrug addict.
Unfortunately,
you're
one of them.
If adrug user works for you,
you don't have an alternative.
You're involved. And
that's hard.
Because what truly
helps an addict isn't
sympathy. You have to be
firm. And tough. And give
him achoice that may seem
heartless.
Get well. Or get out.
By confronting the
addict, you force him to
confront his own problem.
And make adecision. It
won't be easy. But there's a
very good chance he'll agree
to start treatment.
Meanwhile, there's help
for you. 1-800-843-4971 is the
National Institute on Drug
Abuse helpline for managers
and CEOs. Call weekdays
from 9:00 a.m. to 8:00 p.m.
Eastern Time. They'll refer
you to professionals who can
help your company set up
drug education, employee
assistance, and treatment
programs.
But they can't do it until
you call. And take the role
you're meant to play in all this.
The boss.

Partnership for aDrug-Free America

IN THE NEWS
pound and features a large,
backlit LCD
display and
calibration to
780 nm, 820
nm, 850 nm,
1060 nm, 1300
nm, 1310 nm
and 1550 nm
wavelengths.
The unit can
make
measurements in
either a logarithmic scale
(dBm) or alinear
scale
Tektronix's
(watts) on eiFiberChamp
ther single or
multimode fiber. The measurements
are unaffected by ambient light, officials say. For more information, call
Tek at (800) 833-9200.
ONI lands order, shows new product
Optical Networks International
landed a $1 million fiber order from
TCI for TCI's State College, Pa. system.
In the deal, TCI will use approximately
70 miles of AT&T's LXE fiber cable, 21

Laser Link II transmitters and 28 receivers to reduce its current 47-amplifier
cascade to approximately 15 amplifiers
in cascade. The 400-MHz system is relying on optical technology to reduce
S/N problems associated with secondand third-order beats.
Also, ONI has announced availability
of a new fiber optic splice enclosure
manufactured by Reliable Electric. Designed for most fiber optic node sites, the
OPFO-TV8 houses both asplice closure
and afiber optic receiver. The closure
has 360 degree access and will house
three fiber pigtails of up to 50 feet each.
ONI says an important feature of the
closure is its divider/mounting plate
which separates the interior into two
separate compartments: one for coax
and one for the optical fiber and receiver node. Both compartments can be
locked separately to prevent tampering. The closure was designed aesthetically because "community leaders are
demanding less visibility of cable TV
equipment." For more information on
ONI products, call (800) 342-3763 or
fax inquiries to (303) 694-0127.
Low loss amplitude modulator
Ramar Corp. has introduced alow

OUR CRIMPERS ARE APPLAUDED ...
BUT OUR STRIPPERS BRING THE HOUSE DOWN
HEX CRIMP TOOLS
• Wide range of tools with HEX
sizes as specified by connector
manufacturers.
• Built-in adjustment, extends tool life.
• MK1050 Field maintenance kit,
your performance backup for
worn parts replacement
• A complete tool for every size.
• CATV, MATV & STV standard RF
Applications.
COAXIAL CABLE STRIPPER
• Safety yellow color, high visibility.
• Non-adjustable tool steel blades.

• Replaceable blade cartridges
snap right in.
• Clean out feature removes debris
For more information on these and
other tools please contact:

cable prep
BEN HUGHES COMMUNICATION PRODUCTS CO

207 Middlesex Ave., Dept. D.M.
P.O. Box 373
Chester, CT 06412-0373
Tel (203) 526-4337
FAX. (203) 526-2291

loss, high bandwidth lithium niobate
amplitude modulator, designed specifically for advanced cable TV applications.
The fiber-to-fiber insertion loss, officials say, has been reduced to 3.5 dB
maximum for both 1300 nm and 1550
nm, while the bandwidth has been extended to 1.0 GHz. Gain ripple remains
at ±0.5 dB, and the deviation from linear
phase remains at ±2 degrees, officials
say. The modulators have dual outputs,
which allows two CATV systems to operate while using asingle transmitter.
For more information, call Ramar officials at (508) 392-0952 or fax inquiries
to (508) 392-9455.

Deals
Midwest inks new deals
Several announcements have been
made by Midwest CATV. First, the
company has signed an agreement with
Scientific-Atlanta in which Midwest will
inventory and sell S-A's full line of headend equipment.
A similar agreement has been made
between Midwest and Arcom Labs,
wherein Midwest will stock and sell Arcom's complete line of traps, including
Arcom's guassian filter.
Finally, Midwest has announced a
new drop material program in conjunction with Sachs Communications. In
the deal, called the "budget drop system," operators will be able to purchase
a "specifically priced" system of drop
products from the tap to the home. The
package will "meet the cost conscious
concerns of our industry," Midwest officials said.
Contec gets shot in the arm
Contee International (formerly
Brad PTS) has announced increased financial commitments from Westinghouse Credit Corp. Neither party would
disclose the dollar amount of the financing arrangement.
Tektronix appoints Spectrum CATV

Circle Reader Service No. 42

Tektronix has signed an agreement
with Spectrum CATV of Bedford,
Texas to market Tek's current and future CATV product line to customers
in Arkansas, Oklahoma and Texas.
Spectrum joins Pennsylvania-based Jerry Conn Associates, which sells Tek's
products in the Mid-Atlantic and southeastern U.S. cED
Compiled by Leslie Ellis
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CONSIDER THE SOURCE
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In today's explosive technological market, understanding the issues and
making the right choices requires all the information you can get... accurately
and quickly. That's why engineering professionals choose CED.
With astaff of full-time writers and the resources of Multichannel News and
Cablevision Magazine, CED is the only cable engineering publication that gives
you thorough, accurate reporting in aconcise timely format.
So if you want to read last month's press releases, read the competition.
If you want the complete story, turn to CED.
e

4

CED ...

The Source

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.

When considering a
job change, you owe it
to yourself to call us.
JIM YOUNG It

r•11/Ig_LII4

One Young Plaza 1235 Ranger Highway Weatherford, TX 76086
Call for information on many opportunities nationwide.

WE HAVE THE
POSITION FOR YOU...

REGIONAL SALES MANAGER
Manufacturer of Hardware Products to
the Telecommunication Industries has
openings for Regional Sales Managers.
These positions will be based in New
York City, NY; Atlanta, GA; Chicago, IL;
and Denver, CO. Should have Technical
Sales background with experience in
Cable TV and Telco construction
practices. Send your resume, detailed
cover letter, and salary requirements to:
Box 7656-TS,c/o CED Magazine
600 S. Cherry St., #400
Denver, CO 80222

Place help wanted ads
in CED "Career
Marketplace" and let
CED recruit for you.

(303) 393-7449

roeh
F
Froeh

Peter

lich
lich & Co.
search

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

All levels of Technical
Positions -Corporate to
Hourly. Positions
Available Nationwide.
Call or Write. Fees Paid.

CONTRACTOR LOOKING

FOR:

•Line technician with sweep and
headend experience. Fiber optic
splicing a plus, however, will train.
•Construction manager with a
minimum of 5years experience and
underground background required.
Computer literate a plus, or must
be willing to learn.
•Midwest area, some travel required.
Call or Fax resume' to
(313) 729-8437

FLYOVER SERVICES
FLIGHT TRAC
NC

Airborne Signal Metering

When the task is as
critical as

Airborne CLI
Testing...

Make Your Choice As Simple
As 1,2,3...
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1. Simply the most advanced technology: The "Rogers System"
2. Simply the most useful reports: 4 color on detailed franchise map.
3. Simply the most experience: 400,000 cable miles flown in 1991.

And all of it with never amissed deadline or additional fee. Ever!
That's why Flight Trac has been the choice of more MSO's year
after year than all the other flyover companies combined.
10108 32nd Avenue West, Suite 2-B
Everett. WA 98204

Phone: (206)290-9800
FAX (206) 290-9338

CLASSIFIEDS

BUSINESS CARD DIRECTORY

NaCom

Whit•2

Jumper Cables

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

CUSTOM MADE CABLE ASSEMBLIES INCLUDING
Fto F N to N BNC RCA F-81
AHS
RG-56
Belden
RG-59
Times

Gilbert
LAC
Off Shore
Amphenol

AG -il
RG-213
RG-214

Comm/Scope
Intercomp

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

335 W. Melinda Drive, Phoenix, Az 85027

CAW ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS
Meter Calibrations
Headend Alignment

Performance Measurements

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229
•(614) 895-1313 •(800) 669-8765 •FAX (6141 895-8942

wt teiztie.

OMMERCIAL ELECTRONICS, INC.
Hybrid Sales
Equipment Upgrading

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

FCC Offsets

Free Pick-up Service In Certain Geographic Areas

éta

CABLE TELEVISION
SYSTEM SERVICES
A SIGNAL LEAKAGE DETECTION SERVICE

CLI DRIVE-OUT •CLI REPORTS •CLI SOFTWARE
OVER 500 CLI DRIVE-OUTS COMPLETED
Todd Borst
Gwen Valenzuela

P.O. Box 458/209 N. Grand
Schoolcraft, Michigan 49087
Phone: 616/679-4513
800/837-7611

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

Video Pa.e Generator & Controller $189.95
Low Cost 1-ii-Res

"Video Poster"
j

—m7dr. t —
f

option

12:24: ITHURSDAY 3:21:92

"RAMC -

Cable
lil
supplied

2-240 Char. crawls/ pg.
awwww., .....................
Flash, 9 Letter Sizes
16 Colors,User friendly
Auto-sequence pages
Cut & Paste,"WYSIWG"

77.7.71

...

COMMODORE 61
'
41 M
Tel

Mode
Disk
1541

I-.
I
1

I
I
I

JOHN JAMES CATV SERVICE
SPECIALIZING IN
•SA EQUIPMENT
•HEADEND PROOFS
•REPAIRS

1

MEW i I/Special Effects
I

Multi-Site
Modem
Upload &
Download
vioe

IMMEEMEI
8e52))16‘flec7_ts

or "RAMC"'

OMMODORE 64
qUEN EW

E

•
•

UPS1

Uninterrupttble PS

'Hi Res state of the art Video Page Generator
'Sequence more than 1000 pages (with disk drive)
*16 colors, 9sizes, Crawl, Flash, Special effects
'Two (240 letter) variable size crawls per page
'Accurate real time clock & date any location
*Autoboots your sequence if power fails
'Low cost easy to find C64 computer (NTSC out)
'SO Time and date "Macro" event control commands
'Automate commands & events by time and date
"RMAV" I/O "F" &"RCA"
*Upload & Download pages+commands via modem
'Controls model "RMAV" & external relays +VCR's
'User friendly, includes demo disk with help pages
'Generate NTSC color bars + message crawl lines
"RL4F" Relay control
'Model "VIDG" EPROM program cartridge $189.95.
Weather station
Model *Price Description of "VIDG" Video Poster Options:
'RAMC"$289.95;"V1DG" Inc. Lithium Battery backed 52 page RAM-disk
I.wxi
'UPS1" $279.90; battery backed switcher eliminate brownouts
'WX1" $189.95; Weather station (deg. C. &F.) humidity
'PK8"
$159.95; controls 8external relays a2 "VVX1" inputs
VIDG
r•—= RAMC '1541" $189.95; disk drive stores 1000 or more pages
PK8
'RL4F" $199.95; 4-7512 hi isolation (DC to 600 Mhz) AXB switch
"RMAV"$ CALL; 2to 8 7512 "F" stereo or mono +video AXB switches
x=1
.
C64" $159.95; Refurbished computer, with power supply
Plugs Into C64
'Modem"$ 89.95; 1200 baud Hayes compatible

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984

583 Candlewood St. Brea, ca. 92621*Mastercard*Visa*DiscoverAmex*PO'COI

{
1
04 les4 11.44.

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

Industry
444
Serviced
Since
1966

.....4(
4.....

Phone: 404-636-1031

MourvrAIN
JUMPER CABLES
ROCKY

P.C.. BOX 9707 •HELENA, MT 59604

CUSTOM MADE JUMPER ASSEMBLIES
ALL BRANDS FITTINGS

ALL BRANDS CABLE

•F Male
•F Female

•AG -59
•RG -56

•BNC

•RG- 11

We have the best price and best delivery. Any length, colors available.

Ask about next
day shipments

CA" OR
FAX

406-458-6563
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CLASSIFIEDS

ENGINEERING/DESIGN/CONSTRUCTION
Quality Workmanship is NOT Hard to Find!
We Provide Value Engineering Services At Its Best
•System As Builts and Strand Mapping
•FCC Testing, Certification, Sweeping and CLI
•CAD Services, Fiber/Coax Design
•On-Site Project and Engineering Management

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

Call us at 1-800-779-2074 with your needs.

fLiu&A
Value Engineering

Specializing in Fiber Optics
Aerial and Underground CATV Construction

Rahmer Technical Services, inc.
(Formerly known as Comm-Net Communications, Inc.)

6280 Senior Circle, Douglasville, Georgia

An Engineering Services Company Dedicated to:
•Proof of Performance Tests
•Sweep and Balance • Splicing
•Electronic and Underground Upgrades
•Power Supply Upgrades/Maintenance
•System Maintenance and Repair
•Fiber Optics Testing and Activation
All of our employees are customer conscience, dedicated and
experienced in State-of-the-Art systems.

800-457-4569

(CALAN and WAVETECH equipped)

FCC PROOF OF PERFORMANCE TESTING
FIBER OPTIC DESIGN &
ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS
AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
MAP DIGITIZATION & REVISIONS
(800) 292-0126

Michael Wallace, Vice President

30134

PROFESSIONAL
Cincinnati, Ohio
I
NSTALLATION & TECHNICAL SERVICE, I
NC.

CORPORATE OFFICE
(605) 665-1393
FAX (605) 665-1708

c.A:r.v.

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

FIELD OFFICE
(708) 541-3993

Geeû visio

"COMMUNICATION YOU CAN SEE"
•C.A.D. Drafting Service
•Project Cost Analysis

10102 Hwy. 105 W.
Montgomery, TX
77356

•Engineering
•Construction

David Christy

519 E. Center
Sikeston, MO
63801

409-588-2099

The Proof is in the PERFORMANCE
• Fiber Optics
• Electronic upgrades
• Electronic testing of cable • Retro-fits
systems and LAN's
• Technical evaluations

We are fully equipped to perform all services for CAN and LAN operators related to electronics.

Systems Performance Engineering Inc.
PO Box 24927, Jacksonville, FL 32217 •(904) 262-8269 •FAX (904) 260-0383

CHARLES E. KIRTLEY

New Construction •Installs •Balancing •Splicing

.talte ,

DIRECTOR OF MARKETING
AND NEW DEVELOPMENT

EXCALIBUR CABLE
Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebuilds & Fiber Optic Installation
Harold Bigham
(904) 932-6869

68

P.O. Box 903
Gulf Breeze, FL 32562
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"THE CUTTING EDGE OF PERFORMANCE'
ALL INSTALLATION SERVICES -UNDERGROUND CONSTRUCTION

MDU

PRE/POSTWIRES -REBUILDS -AUDITS -CONVERTER EXCHANGES
ENGINEERING AND DESIGN -LAN

37 SYCOLIN ROAD, S.E.
LEESBURG, VA 22075

-FIBER

-COAX - PHONE

1(800) 462-3811
FAX (703) 478-8818

TOLL FREE

CLASSIFIEDS

ENGINEERING/DESIGN/CONSTRUCTION
MILLER CABLE INSTALLATIONS
Aerial & Underground Installations

M•MM

"MIS

MIR

AIM

Drop Swings /Replacements
MOU Pre and Post wire

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

System Audits, Splicing, Trap Changes
Courteous Uniformed Installers
CRAIG MILLER
Fax/Phone (205) 826-3058

Quality Construction Begins
with Quality Maps

2770 SandhiII Rd.
Auburn, AL 36830

126 W. Michigan Ave. •P.O. Box 824rn Meshall, MI 49068 mum.

(616) 781-3455 •FAX (616) 781-5177

Amomm.

Nationally 800-742-5485

EQUIPMENT FOR SALE
ADDRESSABLE
CONVERTERS
FROM $11.95
IN STOCK.
FULLY REMANUFACTURED -90 DAY WARRANTY
List your equipment for sale with us Computerized Inventory Locater system -

CONTEC
INTERNATIONAL

800-382-2723

EQUIPMENT REPAIR

REFURBISHED
BOUGHT/SOLD
G.I. Video Cipher II $475
Magnavox 5-330 Trunks $375
Jerrold SJ Trunks $250
3700-5900 Taps $3
Eagle Traps $1
JLE/400 with Housing $80
SA 6650 Receiver $350
G.I. CM IV Mod. $500
Call for complete inventory list:
90 Day Warranty
ARENA We service what we sell
SERVICES 215-630-0321
INC. Fax 215-630-8202

dB-troncs®

For Your Equipment Needs
• AFFORDABLE, QUALRY REPAIRS:
We Are THE SA Addressable
Converter Repair Experts!
8500s, 8550's, 8580's

WE BUY & SELL EQUIPMENT:
SA PP 450MHz LE's
$109.00
SA FF 450MHz TA's
$299.00
SA PP 400MHz BRDGR
$90.00
8556-005 Scramblers
Call

Hurry, Limited Quantity Available
FREE REPAIRS?

WANTED:

EMERGENCY

SURPLUS CABLE EQUIPMENT

ALERT SYSTEMS

Jerrold, Oak, Hamlin & Scientific

BY

Atlanta equipment.
Highest Prices Paid
Cable Equipment Brokerage Co.

(818) 709-3724

Mi•LI:111•7211e181;ieli/
WANTED NEW/USED & EXCESS
IN STOCK

Repair Credits Given For
Your Excess Equipmentl

FOR OTHER SPECIALS CALL:
SALES
404992 6730 •6148851520

Idea/onics
69 channels

14 day delivery

compatible with all headends
-AFFORDABLE-

24 and 88 channel units

Vision Electronics, Ltd.

also available

Albany, NY

Call Nick Meko
714-272-2360 /FAX 714-272-3032

Inventory Clearance Sale Pricing
on Feed-Forward Equipment

WE NEED SURPLUS
NEW & USED

For Sale in Original Boxes

TM BROKERS
Phone/FAX (208) 687-2289
Phone/FAX (208) 687-2872

get converted!

(701) 786-3904

SA, Jerrold, Magnavox, PathMaker
300, 330, 400 MHz

Connectors, Taps, Etc.

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

Quality Jerrold Addressable
Converter Repair
Flat Rate

(518) 462-6392

Manufacturer Warranty

Also, Other Electronic
Equipment Available.

Call 1-800-323-8166 ext. 2827
Ask for Chuck Chajet

1E1 LEE ENTERPRISE
623 4th STREET •BOX 590 •DESHLER. NEBRASKA 68340
FAX (402) 366 7228
(800) 551-0096
(4021 365-7520
We specialize in spectrum analyzers, meter repairs, and
calibrations, headend, line equiplment, channelcue
audio, video switcher repairs. We are your complete one
stop CATV repair facility.
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CAPITAL CURRENTS

HDTV decision &
implementation
schedule
Now that half of the six HDTV formats have been tested, and the test
plan finally seems to have stabilized,
the projected decision and implementation dates are becoming alittle clearer. The bottom line is that aJune 1993
FCC decision on a standard is agressive but still possible, and HDTV broadcasting could start about three and a
half to four years later. I'm betting on
June 1997 for the start of HDTV broadcasting.
Schedule for adecision
Up until recently, the "official" schedule called for the FCC's Advisory Committee on Advanced Television Service
to review the test results for the six
HDTV formats, and to make arecommendation by the end of September
1992. The Advisory Committee would
most likely recommend one of the six formats to be the winning U.S. standard for
HDTV broadcasting in the U.S. (There
is always the possibility that the Advisory Committee could recommend that
none of the six be chosen, or that several are equally acceptable, but everyone
hopes that won't happen.)
However, September 1992 is no longer
By Jeffrey Krauss, Independent
Telecommunications Policy
Consultant and President of
Telecommunications and Technology
Policy of Rockville, Md.

feasible, for the following reasons. First,
because four of the six proponent systems are now digital, the test plans had
to be extended to test additional features. New tests had to be designed,
and incorporated into the computer
software at the Advanced Television
Test Center in Alexandria, Va.
Second, there have been anumber of
minor delays attributable to breakdowns
in the test equipment. In retrospect,
this is understandable, because some
of the test equipment is prototype
equipment in much the same way the
proponents' HDTV encoders and decoders are prototypes. But these delays
were not anticipated in the schedule.
Third, there is now arecognition that
the test data must be compiled and analyzed and reduced to aformat that is
understandable. Then it must be reviewed by several working parties of
the Advisory Committee, including one
looking at picture quality and robustness criteria and another looking at interference and signal coverage.
So instead of the testing of the sixth
system ending in July 1992, it is now
planned to end in September. The working parties will analyze the data in October and November. Another panel will
convene, probably in late December or
early January 1993, to compare the test
results of the six proponents and prepare apreliminary recommendation.
This means that the Advisory Committee can't meet to decide on its recommendation until sometime in January 1993.
At this point, the FCC would most
likely release the Advisory Committee's
report and ask for public comment. The
FCC may at the same time issue achannel allottment plan, which lists the TV
channels in each city that can be used
for HDTV, and a channel assignment
plan, which is amatchup between each
broadcaster and the new HDTV channel
he will get.
If this FCC rulemaking process starts
in the spring of 1993, it could possibly
end with an FCC decision on a standard as early as June 1993, but based on
what Iknow about FCC processes, December 1993 seems more likely to me.
Schedule for implementation
Once the FCC makes aselection of a
new HDTV standard, there are several
factors that will affect implementation.
,The word "implementation" here means
that HDTV receivers will be available
for sale to consumers, and HDTV transmission equipment will be available for
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installation by broadcasters. (What
about cable operators, you ask? More
about that later.)
Another working party within the
Advisory Committee has been evaluating how long it will take receiver and
transmitter manufacturers to design
new HDTV equipment and get it on the
market. The conclusion of this working
party is that both receiver manufacturers and transmitter manufacturers will
need about three and a half years to
design these products and get them to
market. The working party believes that
manufacturers will need the full technical details of the winning standard,
and it assumes the winner will make
this available at the time the FCC
makes its final decision on awinner.
Based on these assumptions, the
equipment would become available, both
to broadcasters and to consumers, during the first half of 1997. So a pretty
good guess for the start of HDTV broadcasting might be June 1997.
What about cable TV?
Now, let's look at cable TV implementation. Unlike abroadcaster, acable operator doesn't need anew transmitter or antenna. Tests by CableLabs
seem to indicate that at least some cable systems will not need major modification to carry HDTV signals. So why
wait for the broadcasters? If Home Box
Office or Showtime decides to start carrying HDTV programming (using, perhaps, motion pictures that have been
scan-converted to HD video format), cable can get ahead start.
But who is going to watch it? The bottleneck here is the unavailability of receivers. Even though cable programmers and operators could start HDTV
delivery earlier than broadcasters, this
doesn't make economic sense if there
are no home viewers.
In spite of this, the cable industry
still has a potential advantage over
broadcasters in the delivery of HDTV,
once receivers do become available. Motion picture programming could be available quickly, and cable operators may
not need to make major system changes.
Conclusion
No, you won't get to see HDTV in
U.S. homes before 1997. But that's only
five years from now. How accurate is
this projection? It's about as accurate as
any other projection you see in telecommunications trade publications. But it
does seem more plausible to me than
some others I've heard. CED

1"--1r- 1 -1=1
With the Benchmark 1175m Wavetek has
truly redefined the science of bench sweeps.
Now you can see your sweep measurement results instantly on a 14" super VGA
monitor. No calculations. No interpretations. Just on-screen readouts of "real
time" sweep measurements.
Sweep parameters
are entered with
[ Nothing else
simple keyboard and
spin-knob control. Five markers spot user
defined points on the high resolution display. Marker search functions find peak
and valley points quickly and easily.
The no-drift, synthesized signal generator
and normalized path calibration provide
unprecedented accuracy Self-diagnostics
eliminate setup or connection problems.
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Memorized settings speed up repetitive tests.
Spin knob and keyboard controls make entering and manipulating information almost
automatic.
The Benchmark 1175 system consists of
a synthesized 2 to 1100 MHz signal generator with 0.0005% frequency accuracy a
scalar network
measures up.] analyzer with
greater than 60 dB
dynamic range. 14" color super VGA high
resolution monitor, and a dual diode balanced sensor. At $11,000 for the complete
system, it may be the single most costeffective testing instrument you'll ever buy.
For a demonstration, contact your local
Wavetek representative, or call Wavetek
direct, 1-800-622-5515.
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The Power Source Engineered
for Today's Cable TV Networks
ower Cast' is designed for today's cable
systems and unique power source requirements needed in fiber networks.
Engineered for cool, quiet and efficient
performance, Power Cast power sources
provide you with leading edge technology
and afive-year warranty.

Power Cast is available in avariety of
models that operate at 3, 6, 9, 12 or 15 amps
each with the versatility of pole, pedestal or
strand mounting.
Call your local Anixter Cable TV representative for your personal demonstration of the
Power Cast power source.

POWER
GUARD

ANIKIEL,±
CABLE TV
Visit

us

at the National Show, Booth #1614

Anaheim, California
(714) 779-0500 •(800) 854-0443

Cleveland, Ohio
(216) 526-0919 •(800) 321-8068

Iron Mountain, Michigan
(906) 774-4111 •(800) 624-8358

Atlanta, Georgia
(404) 840-7901 •(800) 242-1181

Dallas, Texas
C14) 446-CATV •(800) 231-5006

Seattle, Washington
(206) 838-9552 •(800) 438-9290

Wharton, New Jersey
Denver, Colorado
Chicago, lllinois
(201) 328-0980 •(800) 631-9603
(303) 740-8949 •(800) 841-1531
(708) 350-7788 •(800) 544-5368
Anixter Cable TV Headquarters (708) 675-7200 •(800) 3/3-8166
Power Cast is atrademark of Power Guard
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