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The first Signal Level Meter designed
to pinpoint RF/video problems and
performance test any RF distribution

system more accurately than any
other Signal Level Meter.

Sencore’s New SL750A Channelizers are designed with your needs in mind.
The SL750A features:

W Direct keypad entry of either the channel or frequency in VHF/UHF
or FM from 5-810 MHz.

Super sensitivity to measure down to -40dBmV.

Simultaneous monitoring of both the video and audio carriers,
plus an exclusive pilot test that will make system balancing
a snap!

Testing of C/N and Hum on active channels. No need to tune
off-channel or remove modulation to make these tests.

Easy-to-use, automatic data collection.The stored information can
either be downloaded to a computer or printer, giving you a full
spectral print-out. Great for doing system analysis, 24-hour
testing, or FCC documentation.

Provides you with a quick test for analyzing ghosting, off-air
pick-ups, and interference with a color LCD display.

Best of all, it's field and weather ready. The SL750A features a
rugged, light-weight case with “a water run-in resistant” front panel.

Plus, these other exclusive features:

* External DVM inputs (with true-RMS)
* Automatic fine tuning
* 5 dB accuracy - the best in the industry!

1-800-SENCORE (735-2673) ext.
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The Perfect Marriage
of I.IG ind AIR.

MC2.650

UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

* TIME PROVEN COAXIAL PRODUCT
* LOWEST ATTENUATION
® FULL ALUMINUM WALL THICKNESS
¢ EXCELLENT HANDLING PROPERTIES
¢ FULLY BONDED . . . MOISTURE AND SUCKOUT RESISTANT

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC? assures the most advantageous match.
Produced since 1985, .650 MC? is the only coaxial available today that
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable.

Foam-core coaxials cannot achieve the attenuation of .650 MC?
without increasing cable diameter and sacrificing full aluminum wall
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC2.

MC? Feeds The Future

L Trilogy g

Call or write for free sample and brochure: Trilogy Communications, Inc., N
2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 COMMUNICATIONS INC.
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We appreciate the acceptance and
support you gave us in 1992. Thank
you for your votes of confidence.

Our goal in 1993 is to continue to earn
your respect with every delivery
of every product.

Thanks again. Here’s hoping 1993 will be a great year for all of us.

l &ILLE lll L:l l'l Illllll-l-)
Products creatively designed for the cable industry
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EDITOR’'S LETTER

P

A leadership resolutlon

s we enter yet another new year,

many of us sit down and draft
lists of resolutions for the upcoming
365 days. You know the routine: lose
a few pounds, take up a regular ex-
ercise program, give up some bad
habit, take an evening college
course, etc. Well, I'd like to propose
a change. Our industry needs to
make a resolution concerning leader-
ship, or more specifically its lack of
leadership. And it needs to be a res-
olution that we keep!

Let's look at the fine mess this
leadership vacuum has got us into.

First of all, we pay far too much
attention to the short term. For much
of our 44+ year history, the main
concern has been the bottom line.
Last quarter's P&L statement. This
month’s cash flow. Next year's bud-
get. Another rate increase. And the
bonus that won't be if the numbers
aren’t met.

This attitude has affected cus-
tomer service, training, the quality
and reliability of our systems, and
the backbone of cable: our people.
Our leaders need to stop giving
these things lip service, and begin to
look at the long term and think in
years and decades, not weeks or
months.

Customer service drives our busi-
ness, yet high rates and poor service
got us re-regulated. There are still
too many complaints about phones
that are busy or don’t get answered,
billing problems, installers who don't
show up, poor picture quality, too
many outages and other unneces-
sary problems. Only when our lead-
ership fully understands what cus-
tomer service is will the problems go
away.

These problems have an interest-
ing trickle-down effect relating to
training, too. How many technicians
and installers still can’t put an F-fit-
ting on cable the right way? How
many of our field personnel know
what Ohm’s Law is, can sweep a
modulator or processor, or measure
video distortions? For that matter,
how many of estimated 40,000 tech-

nical employees in the industry have
never attended a local Society of
Cable Television Engineers chapter
meeting?

Sad, isn't it, that we think of our-
selves as a state-of-the-art commu-
nications provider — with networks
potentially capable of 150 or more
channels and technologies such as
digital video compression, high defi-
nition TV (HDTV) and video-on-de-
mand just around the corner — yet
we may not be ready for our own fu-
ture. Our leaders have to take us
there, but I'm not so sure that they're
even ready.

Just as discouraging are the really
good ideas and some philosophies
espoused by CEOs at our major
MSOs, but for some reason never
seem to make it to the system level.
I've never figured this one out.

So, as we enter another new year,
I hope that our industry can look
back at its mistakes and learn from
them. We must further resolve to
focus on truly leading this business
well into the next century. If we
don’t, it can all too easily become
another dinosaur in corporate Ameri-
ca.

Ronald J. Hranac
Senior Technical Editor
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The Power Source Engineered
for Today’s Cable TV Networks

P ower Cast™ is designed for today’s cable Power Cast is available in a variety of
systems and unique power source require- models that operate at 3, 6,9, 12 or 15 amps
ments needed in fiber networks. each with the versatility of pole, pedestal or

. . - strand mounting.
Enginecred for cool, quiet and efficient &

performance, Power Cast power sources Call your local Anixter Cable TV represen-
provide you with leading edge technology tative for your personal demonstration of the
and a five-year warranty. Power Cast power source.

ANIXTEY . [N POVER

CABLE TV

Power by Design

Anaheim, California Cleveland, Ohio Iron Mountain, Michigan
(714) 779-0500 » (800) 854-0443 (216) 526-0919 » (800) 321-8068 (906) 774-41 11 * (800) 624-8358
Atlanta, Georgia Dallas, Texas Scattle, Washington
(404) 840-7901 « (800) 242-118! (214) 446-CATV ¢ (800) 231-5006 (206) 838-9552 « (800) 438-9290
Chicago, Illinois Denver, Colorado Wharton, New Jersey
(708) 350-7788 * (800) 544-5368 (303) 740-8949 « (800) 841-1531 (201) 328-0980 * (800) 631-9603
Anixter Cable TV Headquarters (708) 675-7200 » (800) 323-8166
Power Cast is a trademark of Power Guard ©1992 ANTEC
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Gould Fiber Optics Has . ..

The Service You Depend On

The Specifications You Count On
The Quality You Rely On

For CATV systems go with Gould Wavelength Independent Couplers
(WIC™) for virtual wavelength independence in broadband applications.

Count on Gould's low insertion loss of <3.7dB over a _+40nm wavelength
range at both 1310nm and 1550nm and get the best directivity specification
in the industry <-65.0dB.

Depend on Gould's sales engineers and customer service staff for clear
product information and fast delivery.

Rely on Gould's quality components for thermal stability and easy to
handle packaging. Guaranteed to perform!

Gould packages components the
way customers need them. Get
NTT compatible FC or SC

y..d

connectors or a variety of other styles including biconic, ST or SMA.

Gould, Inc.
Fiber Optics Division
6740 Baymeadow Drive
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The following news stories ran in the
“CT Daily” at the Western Show, Dec.
2-4, 1992.

Compressed digital
set for TCl customers

Tele-Communications Inc. announced
that it will begin rolling out to its cable
customers a wide range of additional
TV programming options, delivered in
a compressed digital format, by Jan-
uvary 1994. The technology to be de-
ployed makes possible the eventual
delivery over cable TV systems of hun-
dreds of additional channels of TV and
data options, many of them interactive,
with “vastly improved” picture quality,
according to the company. TCI's back-
yard dish customers will receive simi-
lar compressed digital services some-
time in the middie of this year.

The company believes these will be
the world’s first major consumer appli-
cations of compressed digital TV tech-
nology.

To implement its plans, TCI an-
nounced it has signed a letter of intent
to purchase up to 1 million set-top com-
pressed digital terminals from General
Instrument and AT&T, and indicated its
intention to negotiate for the purchase
of additional terminals and related
equipment from Scientific-Atlanta and
other industry vendors. As part of the
agreement with TCI, AT&T and Gl will
license key components of their tech-
nology to other terminal manufacturers.
The company believes this equipment
and related systems will be consistent
with international standards now being
finalized by the Moving Picture Experts
Group Il (MPEG II). The letters of intent
also call for the purchase of related up-
link and cable headend equipment and
compressed digital components for
satellite receivers in the backyard dish
marketplace. TCI will manage the tech-
nical aspects of its digital compression
system from a new access, control, en-
cryption and uplink center, using tech-
nology developed by Gl.

S-A to acquire
Nexus Engineering

Scientific-Atlanta announced an
agreement in principle to acquire the
business of Nexus Engineering Corp.
The acquisition will establish S-A's
presence in the international SMATV
market as well as provide new distribu-
tion channels for its digital video com-
pression products abroad. The terms of
the transaction were not disclosed.

In making the announcement, S-A
CEO William Johnson said, “There are
many pluses from this acquisition for
Scientific-Atlanta. Nexus’ reputation for
quality and innovation is one of the
highest in the industry. Their strong
presence in key growth markets
abroad, especially Southeast Asia, the
Middle East, South America and Cana-
da, complements Scientific-Atlanta’s
global strategy in key product areas.”

Under terms of the transaction, Sci-
entific-Atlanta will acquire the assets of
Nexus Engineering headend and am-

Finally! One Tray For All Applications

(17 /]/7/8

(

56 Park Rd., Tinton Falls, NJ 07724
Tel: 800-883-8378 Fax: 908-389-3746

UF0-0
Universal

Optic Organizer

«Fits all closures
and cabinets
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W/th more broadcasters and CATV operators realizing the
benefits and switching to fiber optic networks, the demand for
“signal purity"and higher signal quality transmission has increased.

DX sheds a new light on high performance for today's cable
operators with the new DIR-657.integrated receiver/ descambler.
With a long list of features, including RS-2508 broadcast quality
performance and optional RS-232C interface for remote operation,
the new DIR-657 outshines all other satellite receivers in delivering
the sharpest video and soundest audio signals possible.

For more information write to DX Communications Inc., 10 Skyline
Drive, Hawthorne, NY, 10532 or call (914) 347-4040.
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plifier product lines in Burnaby, BC. In
addition, the two management
founders of Nexus, Dr. Basil Peters
(chairman and CEO) and Peter van
der Gracht (president), will be joining
Scientific-Atlanta's management
team.

Wavetek/Laser
Precision ink OEM deal

Wavetek Communications an-
nounced it signed a broad OEM con-
tract with Laser Precision. This agree-
ment allows Wavetek to sell a com-
plete line of Laser Precision products
under the Wavetek brand name.

A line of power meters, visual fault
locators, LED/laser sources and Laser
Precision’s new fault locator will be
sold under the Wavetek name.
Wavetek also will distribute Laser Pre-
cision's Feature Finder and optical time
domain reflectometer products.

Digital voice

system to be tested

Time Warner Cable, MCI and First
Pacific Networks (FPN) announced
plans to launch a test of FPN's Person-
al Xchange (PX) fully distributed digital
voice switching system. The test will
provide alternative telephone access to
MCI's network using a portion of Time
Warner's Queens, New York City,
cable system. The PX system’s dis-
tributed switching architecture will en-
able the delivery of telephone services
to customers over the existing CATV
infrastructure. The test is expected to
begin during the first quarter of this
year.

The PX system technology delivers
two-way video, voice and data services
simultaneously to homes and busi-
nesses over a single fiber-optic, coax
or hybrid wire. Where regulations per-
mit, cable TV operators can broaden
their billable services by selling excess
capacity to long distance carriers to
connect cable subscribers to the long
distance telephone company, reducing
access charges and potentially lower-
ing rates.

In addition, Canby Telephone Asso-
ciation and North Willamette Telecom
of Canby, OR, local providers of tele-
phone and TV services respectively,
have launched a test of the PX system.
It is being deployed in 40 homes for a
one-year trial period to allow customers
to receive their telephone service over
the same cable that brings them their

12 JANUARY 19393

TV signals in addition to providing dis-
tance learning, medical link, energy
management and meter reading ser-
vices.

« Flight Trac Inc. has been selected
again by both Time Warner Cable and
Jones Intercable to be their exclusive
nationwide provider of airborne signal
leakage testing services. The new con-
tracts cover 1993.

& Satellite AdNet chose Channelmat-
ic’s Adcart random access ad insertion
equipment along with a CompEdit
videotape compiling/editing system for
an upgrade of its eight-system inter-
connect in the Wilkes-Barre/Scranton,
PA, area.

« Playboy Entertainment Group set
Jan. 1 for its official move to Hughes’
Galaxy V, Transponder 2. The service
will continue to use Satcom IV,
Transponder 22 until Jan. 11 to ensure
a smooth transition.

& American AML, specializing in
AM/FM microwave equipment and full
service field engineering, has opened
new manufacturing facilities in San
Diego. The firm also announced that
Rolland Harrah has joined its staff.

@ TeleCable signed a new contract
with CableData under which the MSO
will migrate to the DDP/SQL relational
subscriber management system. The
three-year contract covers TeleCable’s
21 systems, serving over 700,000
subs. TeleCable also will upgrade to a
RISC-based Tandem CLX 2000 under
the agreement.

« Oak Communications changed its
name to TV/COM International to high-
light the company’s emphasis on com-
plete cable and satellite TV subscriber
systems and international activities.

« Videoway subscribers will soon be
able to listen to CD-quality music via a
digital audio technology developed
jointly with Digideck Inc. and the David
Sarnoff Research Center. The technol-
ogy is capable of providing more than
80 digital audio channels without using
any additional bandwidth by transmit-
ting in a “hidden way” a CD-quality
channel within each video channel. In
other news, Videoway was awarded
the Roland-Major Prize for its multime-
dia subscriber terminal by the Re-
groupement québécois pour le sous-
titrage (the Quebec Closed-Captioning
Association). The prize is awarded to
members of the TV industry that,
through their research efforts, make
closed-captioning available to more
Quebec homes.

In other news ...

Production Products

settles suit with LRC
MANLIUS, NY — Production Products
Co. settled the patent infringement suit
that it filed earlier this year against LRC
Electronics, a unit of Augat Inc. The suit
had charged that LRC’s Multi-Fit F-con-
nector infringed a patent issued to Pro-
duction Products for its Universal F-
connector.

LRC agreed to stop making and sell-
ing the Multi-Fit connectors. As well,
LRC will pay an undisclosed sum of
money to Production Products.

A similar patent infringement suit filed
earlier this year by Production Products
against Pyramid Connectors remains
pending in U.S. district court for the
Northern District of New York.

DirecTv demos

compressed DBS

LOS ANGELES — Hughes Communi-
cations reported direct broadcast satel-
lite service for American TV viewers
took a significant step forward recently.
DirecTv, a subsidiary of Hughes, an-
nounced achievement of a successful
demonstration held in November of de-
velopment hardware employing com-
pressed digital signal processing tech-
nology via satellite. “Excellent” com-
pressed digital video and “CD-quality”
audio signals were successfully trans-
mitted via Hughes Communications'
SBS 6 satellite in a demonstration with
Thomson Consumer Electronics held at
the David Sarnoff Research Center in
Princeton, NJ.

= Scientific-Atlanta has split its two top
offices. Bill Johnson continues as CEO.
James V. Napier, former president/CEO
of Contel Corp., has been named chair-
man. S-A also announced a strategic
business relationship with Motorola to
develop the earth terminals for the Iridi-
um global, digital satellite cellular pro-
ject. (See “Correspondent’'s Report,”
CT, February 1992, page 74.)

@ Pyramid Industries announced that
Underwriters Laboratories Inc. listed
Fire Flex plenum duct for fiber-optic
cable in plenum spaces. According to
the company, the lightweight nonmetal-
lic duct is ideal for plenum and wire ap-
plications for added protection of fiber
and ease of installation.

=« David Castellini joined Focus Re-
sources as president and CEO. Previ-
ously he was president, COO and a di-
rector of Channelmatic Inc.

COMMUNICATIONS TECHNOLOGY
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Sparkman recognized
for Society support

At the Western Show, Tele-Communi-
cation Inc.’s J.C. Sparkman was recog-
nized by the Society of Cable Television
Engineers’ Ron Hranac and Bill Riker,
and the SCTE Rocky Mountain Chapter’s
Radiene Watson for his loyalty and sup-
port to the Society. Sparkman helped in-
crease sagging chapter meeting atten-
dance by writing a letter sent to system
managers.

Can you meet
new tech standards?

“Just do it,” and “document, document,
document” were themes repeated
throughout the “Implementing the new
technical standards” SCTE-sponsored
technical session at the Western Show
moderated by ONI's Chris Middelton.

Joe Mardesich of Comcast Corp.
began by outlining the benefits of good
maintenance that comes with routine test-
ing, such as higher system performance.
He urged attendees to use good engi-

neering procedures and practices, docu-
ment everything, and not to fight the pro-
cess. He said the bottom line is that it's
not all that painful, and it provides insur-
ance of system performance. He estimat-
ed that the time required for testing would
be three hours per test point, with a crew
of two, plus one in the headend.

Scientific-Atlanta’s John Sweeney dis-
cussed what engineers could do if techni-
cal performance falls short. First, deter-
mine exactly how you stand, then devel-
op an plan of action to comply. To im-
prove carrier-to-noise ratio, focus on the
trunk; to comply, a partial trunk upgrade
or cascade reduction should do the trick.
To improve distortion, focus on the feeder
plant; modify operating levels or do a
trunk and/or feeder upgrade.

Jonathon Kramer of Communications
Support Corp. revealed how to survive
proof-of-performance testing and your
franchising authority. Preparation should
include a reviewing current rules and fran-
chise obligations, carefully selecting the
staff, performing a dry run and letting
CSRs and the franchising authority know

about the testing. If you find that your sys-
tem won't pass, he suggests that you
document plans to fix the problems and
let your superiors and the franchising au-
thority know of any problems. When the
time to test arrives he said, “Begin early,
expect a slow start, take your time and
log everything at the time of testing.” After
testing, he said that a flash report should
be issued to the boss, and that someone
else shouid proof the proof.

Digital:
Why the move?

Gratz Armstrong of Hewlett-Packard
explained the basics of digital processing
and outlined its advantages over analog
at an SCTE tech session at the Western
Show. Digital is better quality, increased
capacity, improved security because the
information is encoded, and additional
services availability have all ensured digi-
tal’s success.

The fundamental difference between
analog and digital modulation formats
was highlighted, as well as A/D conver-
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CABLE ANO LOCAL AREA KETWORKS

® “Provides us with advance notice of system failure using
intelligent cumulative trend analysis. . .”

® “Gives us a full range of automatic measurements. . .”
® “Monitors air ambient temperature and cable voltage. . .”
® Collects data for our F.C.C. Reports cost effectively. ..”

1776~
SWEEP & SPECTRUM ANALYSIS
The Rugged,

Time-Proven System.
Fast, Easy, Accurate.

COMET

REMOTE LINE MONITORING
Non-Stop Monitoring.
Full Range of Automatic
Measurements; Self-
reporting System.

“The CALAN family of test, measurement and
monitoring system solutions are designed to support your
most important goal: Maximum Subscriber Satisfaction.

CALAN is known for customer service and support, and
our Evergreen Policy ensures that your investment is
protected. CALAN's products are your partners in
productivity for the '90s. You have my word on it.”
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sion and pulse code modulation. In addi-
tion, 1/Q for analog modulation, bi-phase
shift keying, quadrature phase shift key-
ing, | and Q signals, eye diagrams and
constellations, 16 QAM, bit error rate, am-
plitude slope across the channel, over-
drive of TWT and multipath propagation
were all covered.

Near future is
digital compression

Digital compression as a just-around-
the corner widely spread technology was
expounded on in the “Bandwidth man-
agement and digital compression” SCTE-
sponsored tech session at the Western
Show. Panelists considered the types
and uses of digital transmission on broad-
band systems including various architec-
tures to support regional headend/hub
loops, digital video transpont, telecommut-
ing services and compressed storage and
retrieval of video for advertising sales ap-
plications.

Tom Elliott of Catel Telecommunica-
tions moderated and introduced the first
speaker, Carl McGrath of AT&T Bell
Labs. He considered what the desired
features at the transpont interface would
be: variable bit rate; high throughput effi-

ciency; support simplified combining pro-
cess; complexity defined by applications,
not transport; asynchronous feedforward
timing; and identical format for wide range
of transmission media.

Ed Moura of Hybrid Networks consid-
ered “the hybrid way" of digital transmis-
sion on cable TV. This included the fact
that no changes would be needed in
cable infrastructure and any channel is
fine for channel assignment. As well, he
reported it is inexpensive.

The next generation of bandwidth
management was discussed by Roger
Hay of CableLabs who covered for his
colleague Stephen Dukes. His comments
included information on interactivity,
switching/muitiplexing, control/synchro-
nization, traffic/contention, spectrum avail-
ability and compression.

What happened in tech
re-reg negotiations?

With the first proof-of-performance
tests required by the FCC looming close,
attendees packed the “FCC/Washington
update” session sponsored by the SCTE
at the Western Show.

SCTE President Bill Riker moderated
the session, which was kicked off by the

National Cable Television Association’s
Wendell Bailey. He was involved in ne-
gotiations and the petition for reconsid-
eration with the FCC regarding techni-
cal re-reg issues. As for the recent ac-
ceptance of the petition for reconsider-
ation with the FCC, Bailey said the
measuring in-band frequency response
with converters ruling now allows oper-
ators seven years to comply. Also, the
number of test points is now based on
the number of subscribers in the sys-
tem.

Communications Support Corp.’'s
Jonathon Kramer also worked on the
tech standards on the cable re-reg bill.
He said negotiations turned out to be “a
very good deal for both sides after re-
consideration.” But he cautioned,
“There’s a real rough time coming up.
The first round of proof-of-performance
tests will be scary for some operators.”

Jan. 30, 1993, is the deadline for
cable operators to have their first proofs
to the FCC. Steve Ross of Ross &
Hardies (who represented the endear-
ingly dubbed “engineers from hell” dur-
ing tech re-reg negotiations with the
FCC) said the January date may not ex-
actly be set in stone, but ops should do
their very best to meet the deadiine.
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How to select
fiber-optic test equipment

By Dennis Horwitz
Vice President, Sales and Marketing
RIFOCS Corp.

his selection guide will survey the
five most important types of opti-

cal test sets used in characteriz-
ing fiber-optic systems in field applica-
tions:

* Optical power meters (OPMs) are
used to measure optical power or opti-
cal power loss over a fiber-optic path.
The measurement of optical power is the
most fundamental measurement in fiber
systems. The OPM is the workhorse of
fiber measurements, much like the digi-
tal multimeter of electronics. Every fiber
technician should have one! An OPM
can assess the performance of the opti-
cal terminal equipment by measuring the
absolute power being injected into or
emerging from the fiber network. When
an OPM is used together with a stabi-
lized light source, the combination can
measure link loss to verify continuity and
help assess the quality of the transmis-
sion path through the optical fiber.

* Stabilized light sources (SLSs)
launch light of known power and wave-
length into the optical system. An SLS is
used along with a power meter to mea-
sure the optical loss of a fiber system. If
the system is already installed, you can
often use the system transmitter
(XMTR) as the SLS. Only when the sys-
tem XMTR is inaccessible is a separate
SLS required. The wavelength of the
SLS should match as well as possible
the wavelength of the system XMTR.
Frequent measuring of end-to-end loss
of a system after installation is neces-
sary to determine if the link loss — in-
cluding connector, splice and fiber loss-
es — meet the design specification.

* Optical loss test sets (OLTSs) are
used to measure optical power loss over
a fiber-optic path. There are the follow-
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ing two types of OLTSs: 1) component
equipment comprised of separately
packaged OPM and SLS instruments,
and 2) integrated test sets that combine
the OPM and SLS into one unit. With
short LAN spans within walking and
talking distance of the ends, the techni-
cians at either end can successfully uti-
lize the economy of a single component
OLTS with the SLS on one end and the
OPM at the other end. For long distance
networks, technicians should each be
equipped with complete component or
integrated OLTS configurations.

* Variable optical attenuators (VOAS)
are used to simulate system losses in
order to measure system margin, re-
ceiver operating range and receiver lin-
earity. System margin is the difference
between the actual received power vs.
the minimum received power level
needed to operate reliability. Perfor-
mance reliability is usually characterized
as bit error rate (BER) in digital systems
when it is necessary to characterize the
system performance under various con-
ditions. BER is expressed in number of
failures per bit. A typical error rate of 10°

“Temperature is prob-
ably the most strin-
gent criteria when
selecting an
instrument ... Bell-
core recommends
that field portable
equipment should op-
erate over a range of
-18°C (uncontrolied
humidity) to 50°C
(95% humidity).”

means that one bit out of 100 million
may be received wrong.

* Optical time domain reflectometers
(OTDRs) and fault locators are used to
characterize fiber loss as a function of
distance. With an OTDR, the technician
can profile discrete components of the
entire system, identifying and measuring
fiber spans, splices and connectors.
OTDRs are the most sophisticated as
well as most expensive instruments of
the fiber troubleshooting equipment.
Loss measurements can be made with
access to only one end of the fiber un-
like two ends required by OPMs and
OLTSs. An OTDR trace shows the fiber
attenuation for the system and the loca-
tion and magnitude of any losses from
connectors, splices, fiber anomalies or
fiber discontinuities. OTDRs can be
used for the following three applications:
1) to characterize (length and attenua-
tion) a cable before placement; 2) to ob-
tain a signature trace of the fiber span;
and 3) to locate catastrophic failure
points when trouble arises and the link
goes down. A fault locator is a special-
ized version of an OTDR that attempts
to automatically find fiber faults in a fiber
link without the user having to learn the
complexities of OTDR operation.

The selection process

We will approach the selection pro-
cess by defining the following four steps
that will always lead to the most in-
formed buying decision:

1) Identify your system parameters.

2) Specify your operating environ-
ment.

3) Compare performance factors.

4) Instrument maintenance.

Identify your
system parameters
This step involves the following:
* Operating wavelength(s) ex-

COMMUNICATIONS TECHNOLOGY



pressed in nm. The three major trans-
mission windows are nominally 850
nm, 1,300 nm and 1,550 nm.

® Source type (LED or laser). Most
low-speed LANs (<100 Mb/s) use LED
sources for their economy and useful-
ness for short-haul applications. Most
high-speed digital and analog AM sys-
tems use laser sources to extend the
signal over long distances.

® Fiber type (SM/MM) and
core/cladding diameter (in pm units).
Standard single-mode (SM) fiber is
9/125 um, although other specialty SM
fibers exist and should be properly
identified. Typical multimode (MM) fiber
sizes include 50/125, 62.5/125/100/140
and 200/230.

® Connector(s) used (number of
connectors and types). Popular con-
nectors include Biconic, D4, FC-APC,
FC-PC, FDDI, SC, SMA, ST, DIN, HP
and Diamond.

® Maximum loss in the link to be ex-
pected.

® [ oss budgel/system margin.

Specify the
operating environment

Temperature is probably the most
stringent criteria when selecting an in-
strument whereas packaging style,
looks, etc., may be more subjective to
the buyer/user. Often, field measure-
ments have to be performed under
severe environmental conditions.
Bellcore recommends that field
portable equipment should operate
over a range of -18°C (uncontrolled hu-
midity) to 50°C (95% humidity), as well
as storage conditions down to -40°C
(uncontrolled humidity) and up to +60°C
(95% humidity). Laboratory instrumen-
tation need only be specified over a
narrower, controlled range of 5-50°C.

Unlike laboratory instrumentation
requiring AC line operation, the power
requirements of competitive field
portable instruments can be quite di-
verse and have a direct impact on
overall work efficiency. The user
should consider the following criteria
and the potential tradeoffs:

1) The internal battery pack should
be easily accessible and removable for
replacement.

2) The minimum service life should
be 10 hours (equal to one extended
work shift) either on a full charge or
new batteries. However, the objective
should be 40-50 hours to allow for op-
timum operating efficiency of both
technician and instrument over an en-
tire week.

COMMUNICATIONS TECHNOLOGY

Figure 1: Block diagram of the OPM

st?g?c;csi%:iee Signal processor (l;ligrpr;:ric
N »1 and data storage » y
(Si, Ge, InGaAs) (LCD, LED)

3) Use of popular battery
cell styles, such as the com-
mon 9V transistor and 1.5V
AA, C and D cells. These
are easy to obtain from local
sources on a moment's no-
tice (even from a local con-
venience store).

4) Standard disposable

OPM selection criteria

Operating wavelengths

850 nm only
850 and 1,300 nm only

1,300 and 1,550 nm only
850, 1,300 and 1,550 nm

Optimum detector

choice(s)

Silicon (Si)

Germanium (Ge) and
InGaAs

InGaAs

InGaAs

batteries are preferred
over rechargeable types (i.e., lead-
acid and NiCad types). The latter have
become less desirable because of
their nonstandard packages, general
lack of availability, “memory” problems
that plague their ability to hold a full
charge, and emerging environmental
public policy requiring users to imple-
ment special handling and disposal
procedures.

A few years ago, finding portable
test equipment that could meet all four
objectives was virtually impossible.
Today, state-of-the-art OPMs with the
most modern CMOS circuitry can op-
erate over 100 hours on just two com-
mon AA alkaline cells available from
the neighborhood convenience store.
In addition, some laboratory models
offer dual-power capability (both AC
line and internal battery operation) for
increased flexibility.

Fiber-optic instruments also are
available in a variety of packaging styles.
Hand-held devices usually are under 3
pounds and offer essential features and
performance without many frills. Semi-
portable “luggable” units (under 3
pounds) usually offer more sophisticated
features and extended performance. Lab
packaging is designed for controlled lab-
oratory/production environments where
AC line operation always is accessible.

Compare performance factors

This is the third step in the selection
process. It involves detailed analysis of
each of the optical test set types.

Optical power meters

Optical power measurements are a
vital part of the manufacture, installation,
operation and maintenance of any fiber-
optic transmission system. No engineer-
ing lab, production floor, telephone or

CATV maintenance facility in the fiber-
optics field can operate without power
meters. To give a few examples, optical
power meters are used to measure opti-
cal power of lasers and LEDs. They also
are used for the verification of the power
budget of optical fiber links. Most impor-
tant of all, the power meter is the key in-
strument in the characterization and per-
formance test of components (fiber, con-
nectors, splices, attenuators, etc.).

In selecting the appropriate OPM for a
given application, the potential user
should focus on the following attributes:

1) Select optimum detector type and
interface.

2) Evaluate calibration accuracy and
manufacturer’'s calibration procedure for
suitability to your range of fiber and con-
nector requirements.

3) Identify models with suitable mea-
surement range and display resolution.

4) Need for dB function for direct in-
sertion loss measurements.

The optical detector is the most critical
element of the optical power meter by
which almost all performance issues are
derived. The optical detector is a solid-
state photodiode that receives light cou-
pled in from the fiber network and con-
verts it to an electrical signal. Input to the
detector can be a dedicated interface that
can accept only one connector type, or a
universal interface that via screw-on
adapters can accept a wide range of in-
dustry-standard connectors. The OPM
circuitry translates the detector output sig-
nal, applies a calibration factor based on
the selected calibration wavelength, and
displays the optical power on a digital
readout in dBm units (absolute dB refer-
enced to 1 mW —i.e,, 0 dBm = 1 mW).
Figure 1 is a block diagram of the OPM.

(Continued on page 40)
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Our fiber lets you deliver
A;_CNN HBO and MTV. ASAP.

\ e
\ When YOUI' technicians are under pressure to restore serv1ce the one

" thlgg they don't need is a fiber that's difhicult to work with.
They need a fiber that will help them get the job done as quickly and
ently as possible. The fiber that fits that description: Corning™ fiber.
ph i‘? . It’s easy to work with and splice because of its excellent geometry, and
because it's consistent—reel after reel, year after year. And its consistent
- W because we'e very, very nit-picky So much so that, during manufacturing
%.for example, we measure our fiber diameter 500 times per second to
within a fraction of a micron. (You don't get more nit-picky than that.)
What's more, were constantly looking for new ways to improve our
fiber. We twist, bend, snap and otherwise torture fiber, testing it in our
harsh environments so it'll measure up in yours.
Wed also like to help technicians by helping them share
what they've learned about handling fiber. If you or any of
your people would like to let us know of an unusual or
especially tough fiber-handling challenge (and its solution,
if you have one), we'll spread the word.
Make your people’s jobs easier by making sure they

” —

work with Corning fiber. The fiber designed to be as
hasslefree as possible—no matter how tough the job might be.

For more information (or to share your reallife fiber experiences)
write to Corning Incorporated, Opto-Electronics Group, MP-RO-03,
Corning, NY. 14831, or call (800) 525-2524, extension 501.

Corning. Fiber you can count on.
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Fiber protective coating
design for evolving
telecom applications

The following is adapted from a presentation given |
at the last International Wire and Cable Sympo-
sium held in Reno, Nev.

Figure 1: Schematic of coating adhesion test

By Harish C. Chandan
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tions for optical fibers are demanding higher perfor-
mance in handling properties and reliability. The per-
formance requirements for UV-cured acrylate coating sys-
tems have become more stringent since the late 1970s
when these coating materials were introduced into optical
fiber manufacture. Initial design requirements for UV cured
optical fiber coatings focused on low temperature transmis-
sion loss' and fiber strength.?2 The late 1980s presented spe-
cial end-use applications of optical fiber such as fiber-optic
guided missiles and high temperature resistant aircraft ca-
bles, which expanded or exceeded the performance limits of

UV-cured acrylate coatings.?
In 1988, many of the first fiber-to-the-subscriber (FTTS)

T oday’s evolving telecommunication and CATV applica-

applications for several telephone companies occurred.*
Coatings on optical fiber utilized in FTTS applications can
undergo oxidative degradation due to high temperature ex-
posure® or hydrolytic degradation due to simultaneous expo-
sure to high temperature and high humidity.® Other applica-
tions of optical fiber that have been evolving in the 1990s in-
clude cable TV and long distance aerial installations, which
can expose optical fiber coatings to the same degradation
mechanisms encountered in FTTS installations. The greater
likelihood of more frequent handling of the coated optical
fiber in the previous applications prompted us to generate a
technology platform containing a thorough understanding of
the critical coating properties that can affect fiber handling in
the field. This paper presents data and its interpretation re-
lated to the following critical coating properties: 1) strippabili-
ty, 2) fiber strength retention, 3) solvent/solution resistance,
and 4) aging/reliability. Some coating characterization tools
previously developed have been utilized in this work.”

Figure 2: pullout and strip force of coating D
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| Strippability
In the evolving applications for optical fibers the
| ability to cleanly remove the coating from the glass for
’ splicing and connectorization is critical. In order to
provide a coating that can be removed with low force
| and will not leave residues that can interfere with
splicing and connectorization, it is necessary to un-
derstand the coating properties that affect strippabili-
ty. To clearly understand these effects, it is first nec-
essary to distinguish between coating adhesion and
coating strippability.

A method of measuring adhesion of coatings to
glass fiber® has been employed and is illustrated in
Figure 1. A 1 cm gauge length of coated fiber is bond-
ed to a rigid tab (glass slide, hard cardboard, etc.)
using a rigid adhesive (i.e., cyanoacrylate). The fiber
is not encapsulated by the adhesive. The coating is

COMMUNICATIONS TECHNOLOGY



then severed at the edge of the tab. The
sample is mounted in an Instron and the
force required to pull the glass from the
coating is measured. The sample fails in

Figure 3: strippability vs.
pullout — commercial optical fiber

both coating systems showed
| the same adhesion behavior, as
measured by pullout, a 50% re-
duction in the force required to

N T O~

OATA FROM 160 FIBERS
FROM ONE COATING SYSTEM

strip the coating was observed
for the lower elongation sec-
ondary.

One other aspect of strippa-
bility of fibers is the presence of
coating residues on the glass
after stripping. These residues,
if they persist after the usual al-
cohol wipe, can interfere with
mass fusion splicing or with in-
sertion of the fiber into the preci-
sion ferrules used in many

1 1 1 1 1 J

shear on the primary coating/glass inter- !

face and represents an adhesive failure 0.9 |

at that interface. The method for measur-

ing strip force for optical fibers is defined | g %% T

by EIA-FOTP-178. The need to distin- | 4 o7 |

guish strip force from adhesion is shown §

in Figure 2 where a fiber with a very high | & 06

strip force (>1 pound) has a low pullout | @ o5 |

force and in fact delaminates when ex- | %

posed to high humidity, even at room | & %4
temperature. Even after the fiber coating 03 F

is delaminated from the glass, the strip L
force remains relatively high. As a further N

illustration (Figure 3), a study of 160

fibers of widely varying adhesion as

measured by pullout force showed essentlally no variation in
strip force.

With this background, the effect of coating properties on
strippability can now be examined. Figure 4 shows the failure
mode of three different coatings during strip force testing. In
Case 1 the coating shreds away from the fiber as the sample
is stripped, resulting in a low, uniform strip force. In Case 2
the coating tends to “accordion,” creating a high strip force
followed by a cracking of the coating and a drop in strip
force. This alternate behavior between the accordion and
“shredding” modes continues, resulting in a jagged
force/time curve until the coating comes off. In Case 3 the
coating accordions over the whole length, resulting in a low
force followed by an increasing level of force as the coating
is stripped.

The relative behavior of these three coatings is deter-
mined by the behavior of the high modulus secondary coat-
ing with only minor contributions from the low modulus pri-
mary. An example of the dominant behavior of the secondary
coating is shown in Figure 5. Two different secondary coat-
ings were used with the same primary coating to prepare
fibers. Secondary coating 2 had a lower elongation (11%)
than secondary coating 1 (33%). Adhesion (pullout force)
and strip force were measured over a range of cures. While

Figure 4: strip force traces for various coatings
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splices and connectors. To eval-
uate this behavior, precision fer-
4 rules can be used to detect the
presence of residues by flber insertion following coating re-
moval that includes an alcohol wipe. In general, few prob-
lems have been found in evaluation of most commercially
available fibers as manufactured. This is demonstrated in
Figures 6 and 7 (page 22), which show microscope pho-
tographs of unaged fibers and fiber ribbons following strip-
ping of the coating and alcohol cleaning, respectively. Coat-
ing residues are present in all cases after stripping. For the
fibers, the residues are gone after alcohol wiping. For the
ribbons, some evidence of residue after alcohol wiping is
seen. This can be caused by wiping multiple fibers at one
time, leaving residues in the difficult-to-reach area between
the fibers. Continued wiping results in complete residue re-

2 22 24 26 28 3
PULLOUT, Ibs

Table 1: Experimental primary/secondary

coatings
Primary Potentially
Fiber Primary/secondary adhesion corrosive
code formulations promoter ingredient
w Base polymers #1 No
X Base polymers #2 No
Y Base polymers #1 Yes
Y4 Base polymers #2 Yes

Figure 5: Comparison of pullout and strip force
using two different secondary coatings over the
same primary coating
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Figure 6: Stripping residues — unaged fibers
—

\
A\

COATING A - AS STRIPPED COATING A - ALCOHOL WIPED

\
\

tion is to maintain uninterrupted low loss transmis-
sion. Since glass can weaken over time due to flaw
growth under stress, considerable engineering effort
has gone into characterizing the static fatigue be-
havior of glass and controlling the stress levels ap-
plied to the glass fibers in cables and installations.
FTTS and CATV applications have created addition-
al concerns about fiber reliability due to increased
environmental exposure, potential stress conditions,
and handling. Recently, considerable attention has
been focused on the profound influence coatings
can have on fiber strength retention in elevated tem-
perature/humidity environments. Yuce, et al,%1?
have reported results on two coated fibers, one of
which caused significant corrosion of the glass sur-
face to produce a surface roughness (as measured
by atomic force microscopy, AFM) that was shown
to correlate with a strength reduction. Similarly,
Kennedy, et al,"' compared three commercially
available fibers and also showed that strength
degradation was accompanied by increased surface
roughness. Evidence presented by Inniss, et al,'?
suggests that coating ingredients or contaminants
that produce either a basic environment (e.g., a
Lewis base that interacts with water to produce hy-

COATING E - AS STRIPPED COATING E - ALCOHOL WIPED
droxyl ions) or ionic environment can corrode the
glass surface to produce surface roughness and a
strength reduction.
moval. This result points out the necessity for careful fiber We have examined the effects of a small amount of a po-

cleaning in all cases but particularly when using ribbons, tentially corrosive component in base polymer primary/sec-
since any residues may interfere in fiber alignment during  ondary coating formulations and have results on the role that

mass fusion splicing. coating to glass adhesion plays in retarding corrosion/
strength reduction. The primary/secondary formulations

Fiber strength retention used to make fiber are listed in Table 1 (page 21).
A basic requirement for the reliability of any fiber installa- The different adhesion promoters used in the primary

coating both give adequate adhesion under ambi-

Figure 7: Fiber ribbon stripping

RIBBON A - AS STRIPPED RIBBON A - ALCOHOL WIPED
-
RIBBON E - AS STRIPPED RIBBON E - ALCOHOL WIPED

ent conditions but adhesion promoter #1 main-
tains a high quality coating/glass interface under
elevated temperature/high humidity conditions
whereas adhesion promoter #2 shows a substan-
tial degradation of the interface at elevated tem-
perature/high humidity. This is shown by the mi-
croscope photographs of the coating/glass inter-
face in Figure 8 (page 50). For adhesion promot-
er #2, the pullout level is maintained but the qual-
ity of the interface degrades, giving a multitude of
microscopic pockets where moisture and corro-
sive materials can concentrate. Adhesion promot-
er #1, on the other hand, maintains the integrity
of the interface even under more severe aging
conditions. To evaluate the effects of adhesion
promoters and corrosive materials, strength tests
were carried out on fibers aged at 85°C/85% RH
according to EIA/TIA-455-28B using a gauge
length of 50 cm and a strain rate of 2.5%/minute.
The benefits of a high quality coating-glass inter-
face are shown in Figure 9 (page 50) where the
strength after aging at 85°C in 85% RH is re-
duced only slightly for fiber W with adhesion pro-
moter #1, whereas fiber X with adhesion promot-
er #2 shows approximately 15% reduction. The
benefits of the high quality coating/glass interface

(Continued on page 50)
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STARFIRE™ 750 laser is now available for your
500 chann8| Iaser network. 500 channels!
a The STARFIRE 750 provides a 750 MHz
has aI‘I'IVEd. passband allowing, for example, up to 60 analog
channels...with 500 more channels using 10:1
DigiCable™ video compression.

Like its STARFIRE predecessors, the 750
provides superior picture quality and analog
performance — even with the added digital loading.

All on one fiber.

Combining the advantages of bandwidth
expansion, digital compression and STARBURST
architecture, the STARFIRE 750 is ready when you
are. Once in place, it helps make an easy transition
10 an analog/digital channel line-up. Its the next
generation of lasers.

Only Jerrold could introduce a 500 channel
laser designed exclusively for cable TV. And
we're not stopping there. We help you prepare for
tomorrow by working with you today. For
more information, please call 1 800 523-6678
(in the U.S.), 215-674-4800 (outside the U.S.),

or fax 215-956-6497 (anywhere).
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Why reinvent the
wheel for technical
service improvement?

By Jim Cunningham
Metro State Engineer
TCI East

And Christopher Moores
Technical Service Supervisor
TCI Cablevision, New Castle, DE

owned by Heritage Cablevision) was undergoing extreme
pressure regarding its ability to provide meaningful, timely
and credible technical service to its customers. The system was
in the final throws of completing an entire system rebuild. Chan-
nel capacity was being increased from 24 to 52 channels. This
activity, coupled with poor overall (technical) customer service
provided a great amount of confusion, disorientation and anger
for many customers.
The culmination of all of this accounted for 282,649 customer

D uring 1988 and 1989, the Wilmington, DE, system (then

phone contacts in a year in regard to service-related problems.
This was more than twice the total number of customers in the
system. It also manifested itself in a report rate of nine problems
per 100 customers. The abandonment rate experienced by cus-
tomers who were attempting to contact the company by phone
for technical service reasons was 22%.

The plan

It didn’'t take a rocket scientist to determine that a plan
needed to be developed that would provide the following:

1) Improved responsiveness to customer service in-
quiries.

2) Service 24-hours a day, seven days a week.

3) The ability to solve the customer’s problem over the
phone if possible.

4) The capability of assuming the responsibility for over-

No picture

Start

Y

Check: history, rate
ledger, outlet, tier mask

Are
all TV sets
out?

Schedule call if
more than one
set on account

Yes

Is TV set
on Ch. 2
and fine
tuned?

Figure 1: Customer service representative decision tree

Follow
VCR hook-up
diagram

Verify box serial #

Put TV seton Ch. 2
and fine tune
if necessary
Check hook-up,
bypass box
Schedule

call
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all improved technical operations within the company.

After much troublesome and agonizing “gut wrenching,” a
group was born that separated itself from the traditional cus-
tomer service responsibilities. Its goal was to develop functional
service problem reporting methods.

Phone personnel were scheduled allowing for a 24-hour a
day operation, seven days a week. The customers within the
system were advised via letter and various advertisements ap-
pearing on system barker channels, newspapers and outdoor
advertisement that their service problems should now be report-
ed at a separate number. Our slogan became: “No matter when
you're watching TV — We're watching the phones.”

Staff was chosen and training began. The group of people
whose responsibility it was to answer customers’ inquiries via
phone had specialized training. This enabled them to resolve re-
pair questions over the phone many times.

Figure 1 shows an algorithm (decision tree) that the customer
service representative (CSR) would work his or her way through
to determine if a truck roll was necessary. These CSRs also be-
came the nerve center of all field activity (i.e., cumulative leak-
age index, multiple dwelling units, audits, installs and construc-
tion). Given this information on all system activity, they now had
the ability to provide meaningful information to the customer. As
an example, if a trunk line was to be taken down, these CSRs
were notified beforehand. If outages of a particular variety were
being encountered, it would be posted on a large “white board”
for all to see.

Training

The goal of training was to have all information available “in
the mind” or “at the fingertips” of the CSR. The group would be
able to provide uniform answers to the same questions re-
gardless of which customer was inquiring. Various uniform
“verbiage responses” were authored such that all responses
seemed to parrot each other.

All this information was incorporated into a universal tech-
nical operations manual, which became the bible. The manu-
al contained verbiage that might be used when responding to
questions regarding a rebuild, what the schedule was for
each area of the county, VCR hookups, outage escalation proce-
dures, etc. It also had the necessary algorithms (as shown in Fig-
ure 1) for troubleshooting and common types of repair requests.

Along with written materials, the group went into the field and
performed installation and service calls with the various depart-
ments. This provided the CSR with overall hands-on experience
for the problems that they were attempting to troubleshoot. They
were able to attain the respect of both the customer and the field
technician.

Classroom training was conducted to give each of the repre-
sentatives a thorough understanding of cable TV. This program
was conducted through Delaware Technical Community Col-
lege. At this time, the CSRs were given basic instruction in the
theories of electricity and cable. This was reinforced with field
work and lab exercises conducted at the college.

The knowledgeable customer

As things progressed, it was found that a great deal of in-
quiries to the CSRs were simply for basic information. Many of
the incoming calls usually required only a very simple explana-
tion or a yes or no answer. This observation led to a campaign to
educate the customer.

Infomercials were developed to explain such things as VCR
hookups, ordering pay-per-view (PPV), sun outages and various
other forms of technical information. Frequently, the only thing a
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customer wanted to know was what was going on and why it
was happening.

Results

It became necessary to get a “report card” from the customer
(Figure 2). Every customer who had a recent visit from either an
installation technician or a service technician was called in order
to evaluate service. For this to be most effective, the contact had
to be made within 24 hours of the visit. Customers would be
asked five basic questions (all of which were formatted to illicit a
positive response). If a negative response occurred, a field ser-
vice technician or installation technician, as appropriate, was dis-
patched either immediately (if available) or at the customers’
convenience. The rating scale was from 1 (poor) to 5 (excellent)
and negative comments by customers were forwarded to the
plant manager for resolution the following morning. This allowed
a real-time, hands-on measurement technique.

The program was highly flexible. When problems were identi-
fied, they were recognized quickly and solutions were deter-
mined to help rectify customer service issues. The overall techni-
cal quality improvement during the life of this program has

(Continued on page 66)
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Competitive access: A new
market for cable providers

By George Lawton

he Federal Communications
I Commission has been rewriting
the rules of the communications
industry to bring telephone companies
into the video business — and cable
companies into the telephone busi-
ness. Shortly after opening video dial-
tone opportunities up to the telcos last
July, the FCC ruled that local ex-
change carriers are required to inter-
connect with whoever demands it, for
special access telephone services.

Mark Lowenstein, an analyst with
Boston-based The Yankee Group, esti-
mates that 60% of all competitive ac-
cess providers (CAPs) are either
owned by or otherwise connected with
cable TV companies. The largest sin-
gle player in this new arena is Teleport
Communication, owned jointly by two
cable TV powerhouses, Cox Enterpris-
es and Tele-Communications Inc.
Some see this as a trend that could
eventually open full blown competition
across the local exchange market —
worth $90 billion in 1991.

Lowenstein estimates that 32 cities
had at least one CAP last February. By
the end of 1993, he expects that nearly
all of the top 50 metropolitan service
areas (MSAs), plus a handful of areas
outside this tier will have an alternative
to the local exchange carrier (LEC).

The Yankee Group has estimated
that revenues from CAPs were $140
million in 1991 up from $100 million
from a year earlier. The recent ruling
by the FCC, requiring LECs to inter-
connect their networks with CAPs for
special access services, has opened
up competition to a market worth half a
billion dollars by FCC estimates. Other
proposals on the burner, for intercon-
nection of switched access services,
could open a $6.7 billion market by the
end of this year.

Competition cuts
costs, improves service

In 1913 the basic telecommunica-
tion network based on co-monopoly
was established by the U.S. govern-
ment in what was called the Kingsbury
Commitment. This established the Bell
System and the independent local ex-
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The $90 billion local
exchange services
market share

change carriers as exclusive monopo-
lies and established a basic telecom-
munication infrastructure through inter-
connection agreements between
AT&T, the Bell System and indepen-
dent operators.

Fifty-five years later, in what was
called the “Carterphone” decision
handed out in 1968, the FCC began
the process of bringing competition
into the telecom industry by forcing the
Bells to allow non-Bell equipment to
connect to the public network. Howev-
er, the Bells still held a vast majority of
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the strings of power, being the primary
consumer of telecommunications gear.

In 1971 the FCC began to allow in-
terexchange carriers (I1XCs), like MCI,
to establish competitive long distance
networks for providing specialized pri-
vate line services. However, this
opened only a fraction of the total mar-
ket for competition, leaving virtually all
of the long distance revenues in the
hands of AT&T. In 1978, the federal
courts forced the Bell companies to in-
terconnect to the IXCs in what was
known as the “Execunet” decision.

Even with this ruling, it left the
strings of control within the hands of
the Bell Operating Companies. Judge
Harold Greene, who heard the case,
observed that in most cases market
power is a function of a company’s
size and sheer strength. The regional
bell operating companies (RBOCs)
power is in their almost complete domi-
nation of the last mile of the telephone
network.

Greene finally forced the whole Bell
complex to divest itself into the collec-
tion of regional holding companies as
we know them today. This decision
completely rewrote the rules of the
telecom game, reducing the cross-sub-
sidization that skewed the tariffs of var-
ious services out of line with what they
cost to maintain. In the eight years
after this decision, long distance rates
have gone down as much as 55%,
while local loop tariffs have increased
by an average of 5% according to FCC
statistics.

Many believe that if the LECs are
forced to fully interconnect with CAPs,
the effect on rates will be just as dra-
matic. When Metropolitan Fiber Sys-
tems (MFS), the second largest CAP,
and Teleport announced that they
were going to install networks in Cali-
fornia three years ago, Pacific Bell cut
rates on T1 interconnection lines by
30% across the state.

Rick Kozak, senior vice president
for development at MFS said, “l think
this is equivalent to MCI opening up
the long distance market.” By putting
the LECs up for competition, the FCC
could be forcing the LECs to expand

(Continued on page 67)
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FCC-required measurements:
Amplitude characteristic,
carrier-to-noise ratio, hum

The following is the fourth in a four-part
series of articles that began in October
on Federal Communications Commis-
sion-required measurements for cable
TV.

By Jeff Noah
Technical Writer, Television Division
Tektronix Inc.

nce again we have the opportu-
o nity to interpret the new FCC

regulations. Also known as fre-
quency response and in-channel re-
sponse, the amplitude characteristic
specifications do clearly state the fre-
quency band within a 6 MHz cable TV
channel that must meet the +2 dB limit.
The accompany figure charts out the lo-
cation of the band you must measure
relative to the channel boundaries and
the visual carrier. The ambiguity begins
when you look for instructions on exact-
ly how and where to make the mea-
surement.

The two best of several possible
methods have clear advantages and
disadvantages. One method is to trans-
mit a full-field multiburst test signal over
the channel to be measured and moni-
tor that channel with a spectrum analyz-
er. The other is to include the multiburst
as a vertical interval test signal (VITS)
along with program material, demodu-
late, and measure multiburst response
at baseband. Both methods require you
to take equipment into the field, but the
amount of gear needed does vary be-
tween the two.

® About Multiburst. The multiburst
test signal consists of several sine wave
packets sitting side by side on a line of
video. The frequency of the packets in-
creases from left to right, and covers
the normal NTSC transmission band-
width. Packet frequencies are typically
500 kHz, 1 MHz, 2 MHz, 3 MHz, 3.58
MHz (color subcarrier frequency) and
4.2 MHz. Multiburst packets are usually
60 IRE in amplitude. The 500 kHz pack-
et shows up on the lower as well as the
upper sideband of the RF signal and
exercises the lower limit of the frequen-
cy response specification. The 3.58
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MHz packet is very near the upper limit
of the specified measurement range,
3.75 MHz above the visual carrier.

An in-channel response that “rolls
off” at or above 3.58 MHz is the most
common frequency response problem.
It can cause a loss of both color satura-
tion and fine detail in the picture.

® Multiburst at RF. This method,
while not listed in the suggested mea-
surement methods in §76.609 (d)(2),
provides fairly complete coverage of the
frequency band whose response you
must characterize. Also, it can be done
automatically with the Tektronix Model
2714 spectrum analyzer. Its disadvan-
tage is that it requires you to replace
regular programming with a full-field
test signal — a move that proves un-
popular with subscribers, and therefore
with management.

Measuring multiburst at RF requires
transmitting a full-field multiburst test
signal from the headend on the channel
you intend to measure. Since most
cable systems are 75Q2, and the 2714
has a 75Q input impedance, you can
connect the cable TV signal at the sub-
scriber terminal directly to the analyzer.
If you must, using an impedance match-
ing pad won’t add calculations to the
process, since it's a relative measure-
ment made between two points on the
display.

Once connected, the 2714’s in-chan-
nel response measurement is accessed
by pressing the CATV/APPL key and
selecting Item 7, “in-channel response,”
from the second page of the applica-
tions menu. Select the automatic mode
from the in-channel response setup
menu. Then start the measurement by
selecting “run in-chan resp” — press O
on the keypad. The analyzer then mea-
sures the amplitude at each packet fre-
quency listed in the in-channel re-
sponse setup table, Item 5 on the “in-
chan resp” menu. The difference be-
tween the highest and lowest measure-
ments taken is divided by two, and the
quotient displayed as the in-channel re-
sponse measurement result.

Two warnings: First, do not enter the
4.2 MHz packet frequency in the setup

table. That packet is outside the fre-
quency band specified by the FCC, and
is likely to put you outside the +2 dB
limit. Second, all multiburst signals are
not created equal! Viewing the multi-
burst signal in the frequency domain
can lead to confusion. Since the pack-
ets are the same amplitude at base-
band, many technicians expect each
packet to have the same RF power
level. But due to differing packet widths
in some versions of multiburst, FCC
multiburst being one example, RF
power levels can vary significantly from
packet to packet. Measuring such a sig-
nal at RF gives erroneous results. Make
sure the multiburst test signal you use
has equal width packets and then verify
they have equal power by viewing the
baseband multiburst test signal on a
spectrum analyzer. The multiburst sig-
nal generated by the Tektronix TSG100
NTSC TV generator is essentially flat
over the applicable frequency range.

If you do note some minor spectral
unflatness in the response of the base-
band multiburst signal, it can be com-
pensated for. Simply note the direction
and amount of unflatness on the signal.
Then run the 2714’s in-channel response
measurement in interactive mode, and
subtract out (or add in) the unflatness
recorded between the two packets you
measure from (to) the displayed result.

® Wording. The wording of the ampli-
tude characteristic specification is “+2 ...
dB referenced to the average of the
highest and lowest amplitudes within
these frequencies.” This could be re-
stated as “find the midpoint between the
high and low amplitude points and mea-
sure +2 dB from the midpoint.” Or, more
simply, “the difference between the high
and low points in the given frequency
band can differ by no more than 4 dB.”
(I vote for the latter.) The result given by
the 2714 corresponds to the official
FCC wording and must be no more
than 2 dB.

® Multiburst at baseband. The other,
more popular, method of measuring
amplitude characteristic involves char-
acterizing the response of a multiburst
test signal at baseband frequencies on
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a waveform monitor or automated video
measurement set — on-line. Since ei-
ther of these devices can easily make
measurements on a single line of video,
r* the multiburst signal can be transmitted
along with regular programming as a
VITS. The drawback to this method is
that you have to lug more test gear out
~ into the field. It is, however, the method
. ¢ suggested by the FCC.

. To make the measurement at base-
. band, connect the cable feed, at the
subscriber terminal, to a precision de-
modulator. But beware, not any old de-
modulator will do. Using a standard

. cable demodulator or a set-top convert-
er to extract the baseband signal will
add distortions and make any measure-
ment data useless. In contrast, a mea-

Y. ,surement-quality demodulator intro-

duces virtually no distortion.

Video out from the precision demod-
ulator drives a waveform monitor or os-
cilloscope with a line select function.
This feature singles out the video line
containing multiburst and displays it for
measurement — and this all happens
¢ with the channel on-line. If the scope or
« waveform monitor you employ has volt-
¥ age cursors, they can further simplify

the measurement. Simply plug the am-
plitudes of the largest and smallest
multiburst packets, excluding the last

(4.2 MHz) packet, into the voltage dif-
ference-to-dB conversion formula: dB

v -value = 20log (largest packet/smallest
= packet). The result should be 4 dB or

‘ less; or you can divide your result by

two to get an FCC compatible (+2 dB)
result.

Another drawback to this method is
that viewing multiburst at baseband
doesn’t provide a direct look at the part
of the spectrum that must be measured
that is below the visual carrier (lower
sideband). If the 500 kHz packet of the
multiburst signal is low (or high), you
can't tell from the baseband display

- whether the response error is at frequen-

" cies above or below the visual carrier.

Also, the closer to the bottom of the
specified frequency band you get, the
1ess impact amplitude errors have on
the baseband signal. This effect is
caused by the Nyquist slope used in TV
receivers. The only way to know for
]sure what's happening with the lower
¢« sideband is to view the multiburst signal

at RF on a spectrum analyzer, but this
requires transmitting a full-field multi-
burst signal.

If you have a microprocessor-based
video measurement set, such as the

Tektronix VM700A, you can character-
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ize frequency response using either the
(sinx)/x test signal or multiburst. The
(sinx)/x signal could be used in place of
multiburst as VITS. Either signal, at
baseband, can be measured automati-
cally by the VM700A.

There is one last point to consider on
this measurement. As this column is
written, petitions have been filed with
and are under review by the FCC re-
garding the amplitude characteristic
specifications. Both the upper frequen-
cy limit and amplitude tolerance are
under reconsideration. (Editor's note:
On Nov. 10, 1992, the FCC adopted a
Memorandum Opinion and Order clari-
fying these and other issues. Specifical-
ly regarding in-channel frequency re-
sponse, the commission has declined
to reconsider its decision concerning
this standard. However, the rules will be
modified to permit cable operators to
measure in-channel response prior to
the converter for no more than a seven-
year period that began Dec. 30, 1992.
After that time, in-channel response will
have to be measured after the convert-
er. Upper frequency limit and amplitude
tollerance remain unchanged.)

Carrier-to-noise ratio
Carrier-to-noise ratio is a measure-
ment familiar to cable operators. It's an
easy measurement to make, it can be
done on-line, and it's a good indicator of
signal quality and system performance. A
channel with a low RF C/N will translate
to a baseband signal with a low video sig-
nal-to-noise ratio. The ultimate result is a
snowy picture on your subs’ TV sets.

The 2714 offers three methods —
one fully automatic and two interactive
— to perform the measurement. Each
mode first measures and records the vi-
sual carrier level of the currently select-
ed channel. The fully automatic mode
then positions the low end of the chan-
nel in the first (horizontal) division of the
display with a 30 kHz resolution band-
width and video filtering. The analyzer
then searches for the minimum point in
the first division and makes the noise
floor measurement at that point. The re-
sult returned is the difference between
the visual carrier level and the noise
floor measurement.

The Automatic with Pause mode
uses the same equipment settings, but
pauses after measuring the visual carri-
er, and prompts you to turn off modula-
tion for that channel and to press “W” to
continue. With modulation off, the 2714
searches for a minimum near the center
of the channel and makes the noise
floor measurement at that point. Once
the result is returned, you are prompted
to turn modulation back on.

Interactive mode allows you to place
a marker at the precise location where
you wish to measure the noise floor. It
also gives you the opportunity to turn off
modulation, or the carrier for that mat-
ter, if you need to.

In making the noise floor measure-
ment, the analyzer utilizes a built-in
noise measurement routine. The rou-
tine applies corrections for noise filter
bandwidth, log and detector errors, and

(Continued on page 75)
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Satellite look
angles made easy

By James A. Goins
Plant Manager, TCI Cablevision

everal published computer pro-

grams have been written to calcu-

late the elevation and azimuth look
angles for earth stations. Typically, these
programs have calculated one satellite
location at a time. This requires re-enter-
ing the pertinent data each time you want
to get the angles for a different satellite.

After experiencing the frustrations of
using hand-held calculators and single-
calculation satellite programs, the ac-
companying Lotus template was written.
The advantages of this program are:

1) It needs only the earth station co-
ordinates and the magnetic declination.
A full chart in 1° increments is gener-
ated. The coordinates may already be

Partial replica of spreadsheet printout

GROUND LOCATION NAME: Ft. Pierce, FI
North Latitude:

Degrees 27 Minutes 36 Seconds 37
DECIMAL DEGREES: 27.61
LATITUDE IN RADIANS: 0.481890

West Longitude:

Degrees 80 Minutes 27 Seconds 36
DECIMAL DEGREES: 80.46
LONG. IN RADIANS: 1.404291

Magnetic North Declination in Degrees: 1.00

SATELLITE PATH PATH

POSITION LENGTH LENGTH
IN TRUE MAGNETIC IN IN

DEGREES AZIMUTH  AZIMUTH ELEV. KM MILES
60 14117 14217 50.62 37036.3 23013.3
61 142.68 143.68 51.24 36998.0 22989.5
62 144.24 145.24 51.84 36961.5 22966.8
63 145.84 146.84 52.41 36926.9 22945.2

(Continued on page 70)

Lotus 1-2-3 program to
find satellite look angles

B1: [W3] ‘SATELLITE AZIMUTH AND ELEVATION HEADINGS

K1:' R= Earth's Radius in km

N1:6371

K2:* H= Height of GSO above earth's surface at equator,km

Q2:[W11] 35784

A3: [W8] ‘THIS PROGRAM WILL CALCULATE THE AZIMUTH
HEADING AND ELEVATION

Ad: [W8] ‘ANGLE FROM ANY GROUND STATION LOCATION TO
MOST CATV SATELLITES

A5: [W8] ‘IN THE GSO. THIS PROGRAM CAN BE EASILY
MODIFIED TO ACCOMMODATE

A6: (W8] ‘'OTHER SATELLITE POSITIONS.

A8: [W8] ‘GROUND LOCATION NAME:

D8: U [W9] ‘Ft. Pierce, FI

A9: [W8] ' North Latitude:

A10: [W8] * Degrees

C10: U (W10] 27

D10: {W9] ‘Minutes

E10: U [W9)] 36

F10: [W9] ‘Seconds

G10: U (W10) 37

A11:[W8]"

C11:[W10] 'DECIMAL DEGREES:

F11: (F2) (W9] ($C$10+($ES10/60)+($G$10/3600))

C12: [W10] 'LATITUDE IN RADIANS:

F12: [W9] (@P1/180)*($C$10+($E$10/60)+($G$10/3600))

A14: [W8] * West Longitude:

A15: (W8] * Degrees

C15: U [W10] 80

D15: (W9] ‘Minutes

E15: U [w9)] 27

F15: [W9] ‘Seconds

G15: U (W10] 36

C16: [W10] '‘DECIMAL DEGREES:

F16: (F2) [W9] ($C$15+($E$15/60)+($G$15/3600))

C17: [W10] 'LONG. IN RADIANS:

F17:[W9] (@P1/180)"($C$15+($E$15/60)+($G$15/3600))

A20: [W8] * Magnetic North Declination in Degrees:

F20: (F2) U [W9] 1

A24: (W8] * SATELLITE

F24:[W9]* PATH

G24: [W10] ' PATH

A25: (W8] * POSITION

F25: [W9] ' LENGTH

G25: [W10] ' LENGTH

A26: (W8] IN

C26: [W10]* TRUE

D26: [W9] ' MAGNETIC

F26: [W9] " IN

G26: [W10]* IN

A27: (W8] ' DEGREES

C27: [W10] * AZIMUTH

D27: [W9] * AZIMUTH

E27: [W9] ' ELEV.

F27:[W9] ' KM

G27:[W10]* MILES

A29: [W8] 60

C29: (F2)[W10]180+(@ATAN(@TAN(@PI/180°A29-$F$17)/@SIN($F$12)))*
(180/@PY)

D29: (F2) [W9)] +C29+$F$20

E29: (F2) [WOJ@ATAN((@COS(@P1/180°A29-$F$17)' @COS($F$12)-$N$1/
(3N$1+$Q$2))/@SQRT(((@SIN(@P1/180°A29-$F$17)) 2+
((@COS(@P1/1180°A29-$F$17))A2* (@SIN($F$12))2))))*(180/@P1)

F29: (F1) [WO)(((SN$172)+((BN$1+$Q$2)"2))-(2"$N$1) (IN$1+$Q$2)"
(@COS(@P1/180°A29-$F$17))" (@COS($F$12)))7(1/2)

G29: (F1) [W10] +F29°0.6213699495

A30: (W8] +A29+1

C30: (F2) [W10]180+(@ATAN(@TAN(@P1/180°A30-$F$17)/
@SIN($F$12)))*(180/@P)

D30: (F2) [W9] +C30+$F$20

E30: (F2) [W9] @ATAN((@COS(@PI/180°A30-$F$17)' @COS($F$12)-SN$1/
(SN$1+8Q$2))/@SQRT(((@SIN(@P1/180°A30-$F$17))"2+
((@COS(@P1/180°A30-$F$17))"2* (@SIN($F$12))A2))))*(180/@P1)

F30: (F1) [WO](((SN$142)+((SN$1+$Q$2)72))-(2"$N$1)"(SN$1+$Q82)"
(@COS(@P1/180°A30-$F$17))" (@COS($F$12)))(1/2)

G30: (F1) [W10] +F30°0.6213699495

After entering all the formuias, edit the cells as indicated below:

1) Enter your city in Cell D8.

2) Enter your latitude in degrees, minutes and seconds in Cells C10, E10 and
G10

3) Enter your longitude in degrees, minutes and seconds in Cells C15, E15
and G15.

4) Enter the degrees of magnetic declination of your location in Cell F20.

5) Copy the 30 row down the worksheet until you have all the satellite loca-
tions of interest to you (usually to 140°).

6) tf increments other than 1° are important, such as 0.5°, edit Cell A30 to read
A29+.5 (in place of A29+1).

7) If this program is to be used in the Southern Hemisphere, enter the latitude
with a minus sign in front of the degrees, minutes and seconds. Also, delete
the number 180 from the beginning of Cells C29 and C30. Corrections to the
azimuth also will have to be made if these formulas are used to calculate a
chart for use east of the prime meridian.
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CT’s index of articles

The following is a listing of all feature articles and columns appearing in
“Communications Technology” from November 1991 through December 1992.
The index is arranged in reverse chronological order under each topic heading.

Key

Topic (arranged alphabetically)

Correspondent’s Report

f

Title of article Author(s)

New developments in flat panel displays, Lawrence W. Lockwood, TeleResources, December 1992, 96.

Company Issue Page

Compiled by Eric D. Butterfield

Addressable technology
Addressable technology for commercial subscribers, Graham S.
Stubbs, Graham Stubbs Associates, December 1992, 34.

Amplitude modulated link (AML) transmitters
AML technology review, John Hood, Comlink Systems Inc., and
Tom Straus, Hughes Microwave, August 1992, 22.

Antennas

Antennas outside of the laboratory, Isaac S. Blonder, Blonder
Broadcasting Corp., December 1992, 110.

Planning antenna sites and tower heights, Nicholas Worth and
Larry Schutz, TeleCable Corp., February 1992, 80.

Getting the most from your antenna system — Part 3, Rick
Murphy, Wade Antenna Ltd., December 1991, 66.

Getting the most from your antenna system — Part 2, Rick
Murphy, Wade Antenna Ltd., November 1991, 92.

Audio

Audio for HDTV, Graham S. Stubbs, Graham Stubbs Associates,
December 1992, 26.

Upgrading your system for digital audio, Bob Kelly, Jerrold
Communications, December 1992, 30.

The dynamics of cable audio services, Curt Stocker, Superaudio,
December 1992, 32.

Blonder’s view

Antennas outside of the laboratory, Isaac S. Blonder, Blonder
Broadcasting Corp., December 1992, 110.

Design parameters for an affordable next-generation TV system,
Isaac S. Blonder, Blonder Broadcasting Corp., June 1992, 142,

Bonding and grounding

Are you bonding and grounding correctly?, Lawrence White,
Anixter Cable TV, Roger J. Montambo, American Electric, and
John Cain, American Electric, April 1992, 18.

Equipment protection: Location is everything, Roger Block,
PolyPhaser Corp., April 1992, 24.

Bucket trucks
The bucket truck: A versatile tool (Part 4), Pat Bartol, Mobile
Lifts Inc., May 1992, 74.

Cable-Tec Expo

Cable-Tec Expo '92: SCTE takes the Alamo, Laura K. Hamilton,
and photos by Bob Sullivan, August 1992, 26.

SCTE remembers the Alamo!, Wendell Woody, Society of Cable
Television Engineers, May 1992, 110.

SCTE escaping to the Alamo, Wendell Woody, Society of Cable
Television Engineers, March 1992, 92.

CableLabs' Report

CableLabs tests network for industrywide benchmarking,
November 1992, 62.

Intrapremises wiring: CableLabs' new frontier, July 1992, 58.
Labs has dual role in assault on multipath, February 1992, 86.
Progress report on outage reduction task force, November 1991,
117.

CAD

A CAD primer — Computer-aided drafting and cable TV, Gary
Block, Block & White, June 1992, 128.

How to select a CAD system, Eric Buckley, Buckley
Communications Services, March 1992, 24.

Scanning CATV maps to CAD, John S. Gutierrez, ComNet Co.,
March 1992, 28.

CLI and signal leakage
A CLI dialogue on digital RF tracking/mapping. Ken Eckenroth,
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Cable Leakage Technologies, June 1992, 32.

To tell the truth (Wil the real CLI program please stand up), Rick
Hollowell, Lawrence Behr Associates tnc., and James Kuhns,
Continental Cablevision of Michigan, November 1391, 86.

Commercial insertion

Commercial insertion: Maximizing revenue with existing
technology, Edwin M. Eakins, Warner Cable Communications,
July 1992, 28.

Compression

Image representation in CATV compression systems, Carl J.
McGrath, AT&T Bell Laboratories, December 1992, 24.
Compression and its impact on cable, Vito Brugliera, Zenith
Electronics Corp., May 1992, 18.

Promising CATV technologies: EDFAs and digital video
compression, Clive E. Holborow and Carl J. McGrath, AT&T Bell
Laboratories.

Construction

Underground coaxial construction — Part 2, The National Cable
Television Institute, April 1992, 32.

Underground coaxial construction — Part 1, The National Cable
Television Institute, March 1992, 20.

Protecting underground service drops with conduit, Steve
Kerrigan, Times Mirror Cable Television, March 1992, 66.

Correspondent's Report

New developments in flat panel displays, Lawrence W
Lockwood, TeleResources, December 1992, 96.

What is a soliton?, Lawrence W. Lockwood, TeleResources,
August 1992, 62.

Digital still photography, Lawrence W. Lockwood,
TeleResources, June 1992, 92.

What is the status of a 1,310 nm fiber-optic amplifier?,
Lawrence W. Lockwood, TeleResources, May 1992, 86.

Iridium: A high flying phone system, Lawrence W. Lockwood,
TeleResources, February 1992, 74.

PCNs — TDMA or CDMA, Lawrence W. Lockwood,
TeleResources, November 1991, 81.

CT's Lab Report

Riser-Bond Instruments’ Model 1220 TDR, Ron Hranac, July
1992, 64.

Augat's 1 GHz house drop amplifier, Ron Hranac, June 1992,

ComSonic's WindowLite signal level meter, Ron Hranac. April
1992, 60.

Behind the scenes in the lab, Ron Hranac, March 1992, 88.

abc TeleTraining’s "Fiber Optic Cable — A LightGuide,” Ron
Hranac, February 1992, 88.

EXFO’s FOT-92XE fiber-optic test set, Ron Hranac, January
1992, 90.

Intertec’s series on telephony basics, Ron Hranac, November
1991, 98.

Customer service

The hidden value of a TSR, George F. Taylor, George F. Taylor &
Associates Inc., August 1992, 66.

Technical customer relations, Joseph C. De Caro, Triax
Communications, August 1992, 68.

Service call reduction: The total concept, Dave Lisco, Jones
Intercable, August 1992, 70.

DBS
DBS: A new approach for SMATV systems, Robert Dennison,
Teleste Cablevision Ltd., April 1992, 28.

Design
Designing with interdiction — Part 2, Mark Bowers, CableSoft
Engineering Services, December 1992, 40.

Designing with interdiction — Part 1, Mark Bowers, CableSoft
Engineering Services, November 1992, 20.

Techniques for network compatible architectures, John Caezza,
Philips Broadband Networks Inc., October 1992, 16.

New cable system designs: Non-entertainment services, John
Holobinko, American Lightwave Systems, October 1992, 18.
Considerations for 1 GHz potential upgrades, Jay Vaughan,
American Television & Communications Corp., September 1992,
18.

The steps to 150+ channels with 1 GHz, Colin J. Horton, C-COR
Electronics inc., September 1992, 20.

Upgrades: Putting the pieces together, John Tinberg, Quality RF
Services, September 1992, 22.

Design parameters for an affordable next-generation TV system,
Isaac S. Blonder, Blonder Broadcasting Corp., June 1992, 142.
The virtual channels subscriber interface, David P. Beddow,
Primestar Partners L.P., April 1992, 30.

Do you know where your system is?, Herb Longware, Magnavox
CATV Systems Inc., March 1992, 16.

Analysis of upgrade and rebuild alternatives, Robert E. Young,
Jerrold Communications, March 1992, 22.

Fiber optics: Shaping cable’s future, Jon K. Chester, Corning
Inc., March 1992, 26.

The Queens’ gig: Details of the 1 GHz upgrade, James P.
Ludington, Time Warner Cabie, February 1992, 25.
Implementing hybrid fiber/coax upgrades, Jay A. Vaughan,
American Television & Communications Corp., January 1992,
22.

AM fiber supertrunks: Point-to-point applications for
multichannel video, Gary Lyons and Ron Hanson, Scientific-
Atlanta Inc., January 1992, 26.

System requirements and testing for fiber-to-the-home, J.J. Refi
and M.J. Swiderski, AT&T Bell Laboratories, January 1992, 30.
System balancing and thermal compensation, Brian Wilson,
National Communications Services, January 1992, 70.
Promising CATV technologies: EDFAs and digital video
compression, Clive E. Holborow and Carl J. McGrath, AT&T Bell
Laboratories.

Small system operators: Economically keeping up with today’s
design choices, Terry M. Cordova, Galaxy Cablevision,
December 1991, 26.

Improving picture quality with hybrid upgrades, Fred Rogers and
John Tinberg, Quality RF Services, December 1991, 28.

Digital technology

Upgrading your system for digital audio, Bob Kelly, Jerrold
Communications, December 1992, 30.

Image representation in CATV compression systems, Carl J.
McGrath, AT&T Bell Laboratories, December 1992, 24.

Lifting the digital fog, Thomas A. Walsh, Channelmatic Inc., July
1992, 30.

A CLi dialogue on digital RF tracking/mapping, Ken Eckenroth,
Cable Leakage Technologies, June 1992, 32.

Digital still photography, Lawrence W. Lockwood,
TeleResources, June 1992, 92.

Performance of digital modulation methods, Leo Montreuil and
William Wall, Scientific-Atlanta, May 1992, 20.

Using constellation analysis to diagnose digital transmission
problems, Joseph B. Waltrich and Marc Ryba, Jerrold
Communications, May 1992, 26,

The migration from analog to digital, Neil Neubert and Juan
Martinez, JVC Professional Products Co., November 1991, 44.

Dinosaurs Club

Southern fried signal surveys, Rex Porter, December 1992, 108.
Cable’s fowl beginnings, Ben Conroy, November 1992, 58.
Memories, Frank J. Ragone, Comcast Cable Communications,
October 1992, 78.

Do you remember when?, David Willis, Tele-Communications
Inc. (retired), September 1992, 83.

Early CATV: Falling tools, shotguns, snakes, Len Ecker, May
1992, 80.

FCC

FCC-required measurements: Coherent disturbances, terminal
isolation and leakage, Jeff Noah, Tekironix Inc., December 1992,
42.

Color signals: FCC-required measurements, Jeff Noah, Tektronix
Inc., November 1992, 34.

FCC measurements: Visual and aural carrier frequencies/
levels/stability, Rick Jaworski, Tektronix Inc., October 1992,
26.

NCTA Engineering Committee meeting report, Roger Pience,
National Cable Television Association, October 1992, 28.

Facing the new FCC technical standards, David Willis, Tele-
Communications Inc., July 1992, 18.

Signal leakage: How far have we come since July 1, 19907,
Robert V.C. Dickinson, Dovetail Surveys Inc., June 1992, 28.
FCC report and order: The new rules for cable TV, May 1992, 34.
Comments on FCC proposed rule making: CATV technical and
operational requirements, Isaac S. Blonder, Blonder Broadcasting
Corp., February 1992, 94.
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F-connectors

F-connectors revisited, Pam Nobles, Jones Intercable,
September 1992, 70.

What's that tool for?, David Morrow, Ben Hughes/Cable Prep,
June 1992, 108.

Benefits of a “wish list” F-connector, Viacom Operations Group,
June 1992, 118.

C jcation Tech
June 1992, 153.

Don't forget the drop!, Don Williams, Columbia Cable of Oregon,
April 1992, 52.

fogy’s F-fitting cross-reference chart,

Fiber optics

Dispersion-shifted fiber improves 1,550 nm systems economy,
performance. Douglas E. Wolfe, Corning Inc., October 1992, 14.
Understanding and using a fusion splicer, Tom Schatz, Optical
Networks International, July 1992, 38.

Measuring the impact of fiber optics, Richard Rexroat, Tele-
Communications Inc., May 1992, 28.

Fiber troubleshooting and emergency restoration, K. Charles
Mogray Jr.. Comm/Scope Inc., May 1992, 30.

Find that fiber!, Norman L. Elsasser, 3M Telecom Markets
Division, May 1992, 32.

What is the status of a 1,310 nm fiber-optic amplifier?, Lawrence
W. Lockwood, TeleResources, May 1992, 86.

Fiber optics: Shaping cable’s future, Jon K. Chester, Corning
Inc., March 1992, 26.

Implementing hybrid fiber/coax upgrades, Jay A. Vaughan,
American Television & Communications Corp., January 1992,
22

AM fiber supertrunks: Point-to-point applications for
muitichannel video, Gary Lyons and Ron Hanson, Scientific-
Atlanta Inc., January 1992, 26.

System requirements and testing for fiber-to-the-home, J.J. Refi
and M.J. Swiderski, AT&T Bell Laboratories, January 1992, 30.
Using fiber to improve your system’'s public image, Mike
Sparkman, Optical Networks international, January 1992, 32.
EXFQ's FOT-92XE fiber-optic test set, Ron Hranac, January
1992, 90.

Improving picture quality with hybrid upgrades, Fred Rogers and
John Tinberg, Quality RF Services, December 1991, 28.

Future perspectives

Evolution of CATV — A personal perspective, James A. Chiddix,
American Television & Communications Corp., June 1992, 42.
2000: CATV in retrospect, Dave Willis, Tele-Communications
Inc., December 1991, 19.

Guest column

Comments on FCC proposed rule making: CATV technical and
operational requirements, Isaac S. Blonder, Blonder Broadcasting
Corp., February 1992, 94

Cable formula: « = § (?), Isaac S. Blonder, Blonder Broadcasting
Corp., December 1991, 78.

Off-premises technology in the U.K. context, Dan Smart,
Cabletime Ltd., November 1991, 112.

HDTV and advanced TV

Audio for HDTV, Graham S. Stubbs, Graham Stubbs Associates.
December 1992, 26.

HDTV today, Gerald H. Robinson, Scientific-Atlanta, December
1992, 20.

Transmission of digital HDTV — Part 2, Majid Chelehmal. Ph.D.,
Cable Television Laboratories Inc., December 1992, 22.

Transmission of digital HDTV — Part 1, Majid Chelehmal, Ph.D.,
Cable Television Laboratories Inc., October 1992, 24.

NCTA Engineering Committee meeting report, Roger Pience,
National Cable Television Association, October 1992, 28

Cable formula; = = $ (?), Isaac S. Blonder, Blonder Broadcasting
Corp., December 1991, 78.

Ham radio

Ham operators in the CATV industry, compiled by Steve
Johnson, American Television & Communications Corp., June
1992, 44.

Hands On

Identifying unknown hybrids, Jud Williams, Performance Cable
TV Products, April 1992, 55.

Defining standby battery failures, Jud Williams, Performance
Cable TV Products, February 1992, 85.

Nostalgia: The Phoenician evolution, Jud Williams, Performance
Cable TV Products, January 1992, 76.

Retrofit standby power supplies, Jud Williams, Performance
Cable TV Products, December 1991, 68.

Standby power supply testing, Jud Williams, Performance Cable
TV Products, November 1991, 96.

Instaliation

Considerations for the MDU install, Society of Cable Television
Engineers. November 1992, 50.

MATV upgrade: Installing a CATV loop-through system, Jerry
Trautwein, Dynasty Cc ications, and Ray Rendoff, National
Cable Television Institute, November 1992, 54.

Troubleshooting the CATV installation, Al Dawkins, ATC Training
Center, June 1992, 100.

What's that tool for?. David Morrow. Ben Hughes/Cable Prep,
June 1992, 108.

Installers: Contract vs. in-house, Wayne Davis, Jones Intercable,
June 1992, 112.

Don't forget the drop!, Don Williams, Columbia Cable of Oregon,
April 1992, 52.

Proper care and maintenance of cable preparation tools,
Deborah Morrow and Eric Smith, Ben Hughes/Cable Prep, March
1992, 66.

Ground rod installation made easy, Ron Hranac, March 1992, 72.
Busting ghosts in CATV drops, Michael Martin, Paragon Cable,
December 1991, 62.

Don't overlook the obvious, John F. Crowley Jr.. Harron
Cablevision of Cape Cod, December 1991, 64.

Interdiction

Designing with interdiction — Part 2, Mark Bowers, CableSoft
Engineering Services, December 1992, 40.

Interdiction: The opportunities, challenges and realities, John
Cochran, Scientific-Atlanta Inc., November 1992, 18.

Designing with interdiction — Part 1, Mark Bowers, CableSoft
Engineering Services, November 1992, 20.

Interdiction technology in a hospital environment, Bruce
;gengler. BGS Inc.. and Jack Matthews, COM1, November 1992,

Interdiction and the sub management system, Ed Alspaugh,
Computer Utilities of the Ozarks, November 1992, 25.

The future of addressability, Barry Hardek, Zenith Electronics
Corp.. November 1992, 26.

Lightning
What if you could prevent lightning damage?, Jack A. Riehle,

Lightning Eliminators & Consultants, April 1992, 22.

Management

System engineering managers: Facing challenges of change,
John Brouse, Jones Intercable Inc., November 1992, 30.

System technical management, James A. Goins, United Artists
Cable of Florida, November 1992, 32.

Certification for technicians: Skill-based pay, Pam Nobles, Jones
Intercable, January 1992, 38.

Effective leakage management without red ink, Gil Becker,
Intercontinental Cable Services Inc., November 1991, 88.

Microwave
Video improvements using FM delivery, Chris Radicke, Westec
Communications, August 1992, 24,

New network architecture
Asynchronous transfer mode: Unifying video, voice and data,
George Lawton, October 1992, 20.

Personal communications networks

Personal communications services — A service in search of a
market, Adres Llana Jr., Vermont Studies Group Inc., October
1992, 22.

PCNs — TDMA or CDMA, Lawrence W. Lockwood, TeleResources,
Novemeber 1991, 81.

Powering

Outage management, Part 1; Customer expectations, detection
and tracking, Michael Miller, Viacom Cable, December 1992, 36.

Grounding, sheath current and reliability: A CATV power
distribution analysis, Tom S. Osterman, Alpha Technologies Inc.,
June 1992, 34.

Selection, installation and maintenance of standby batteries, Lee
Dusbabek, Cableware Electronics, June 1992, 38.

Reducing plant outages. Roy Ehman, Jones intercable, April
1992, 20.

Defining standby battery failures, Jud Williams, Performance
Cable TV Products, February 1992, 85.

Retrofit standby power supplies, Jud Williams, Performance
Cable TV Products, December 1991, 68.

Standby power supply testing. Jud Williams, Performance Cable
TV Products, November 1991, 96.

Progress report on outage reduction task force, November 1991,
117

President’s Message

SCTE board convenes at site of Cable-Tec Expo '93, Bill
R;keér, Society of Cable Television Engineers, November
1992, 78.

SCTE now 10,000 members strong!, Bill Riker, Society of Cable
Television Engineers, September 1992, 94

Accomplishments of the team, Wendell Woody, Society of Cable
Television Engineers, August 1992, 94.

The melting pot, Wendell Woody, Society of Cable Television
Engineers, July 1992, 86.

SCTE develops new mission statement, Wendell Woody, Society
of Cable Television Engineers, June 1992, 166.

SCTE remembers the Alamo!, Wendel! Woody, Society of Cable
Television Engineers, May 1992, 110.

SCTE making history, Wendell Woody, Society of Cable
Television Engineers, April 1992, 86.

SCTE escaping to the Alamo, Wendell Woody, Society of Cable
Television Engineers, March 1992, 92. -
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SCTE voting time!, Wendell Woody, Society of Cable Television
Engineers, February 1992, 108.

Board approves title changes for Society's leadership, Wendell
Woody, Society of Cable Television Engineers, January 1992,
102

SCTE technology conference, Wendell Woody, Society of Cable
Television Engineers, December 1991, 90.

SCTE speaker's bureau program, Wendell Woody, Society of
Cable Television Engineers, November 1991, 138.

Preventive maintenance

Leakage prevention — not detection, Brian Wilson, National
Communications Services, September 1992, 68.

Ladder repair and maintenance: The missing rung, Willis Smith,
Metrovision Inc., January 1992, 74.

Don’t overlook the obvious, John F. Crowley Jr., Harron Cablevision
of Cape Cod, December 1991, 64.

Effective leakage management without red ink, Gil Becker,
Intercontinental Cable Services Inc., November 1991, 88.

RF spactrum
Communications Technology's RF spectrum (ITU Region 2) pull-
out wall chant, February 1992, 28.

Safety

Part 2: Tools and personal protective equipment, Michael H.
Morris, Taylor, Morris & Associates, December 1992, 100.

Tools and personal protective equipment — Part 1, Michael H.
Morris, Taylor, Morris & Associates, October 1992, 74,

Hazard Communication Standard training, Michael H. Morris,
Taylor, Morris & Associates, September 1992, 76.

OSHAct and safety training, Michael H. Morris, Taylor, Morris &
Associates Inc., August 1992, 64.

The tace of OSHA, Michael H. Morris, Taylor, Morris &
Associates Inc., July 1992, 56.

These boots are made for working!, Ralph Haimowitz, Society of
Cable Television Engineers, June 1992, 124.

Power awareness: Hot gloves and voltage detectors, Pam
Nobles, Jones Intercable Inc., May 1992, 60.

A fall arrest device for safety and reduced liability, Keith A.
Felder, Grassroots Cable Systems Inc., March 1992, 70.
Hazardous chemicals in the workplace, Roger Keith, National
Cable Television Institute, January 1992, 40.

Satellite

Cable satellites: The next-generation, Robert Zitter, Home Box
Office Inc., April 1992, 26.

Communication Technology's U.S. C-band satellite data pull-out
wall chart, April 1992, 44,

Iridium: A high flying phone system, Lawrence W. Lockwood,
TeleResources, February 1992, 74,

The effect of high chrominance levels in satellite-delivered video,
Paul F. Beeman, November 1991, 30.

Optimizing earth station LNA/LNB polarity, Ron Hranac,
November 1991, 36.

Tech tips
Proper care and maintenance of cable preparation tools,
Deborah Morrow and Eric Smith, Ben Hughes/Cable Prep, March
1992, 66.

Tests and measurements

Calculations made simple — Part 1, Mark Harrigan. TCI
Cablevision of California, December 1992, 102.

FCC-required measurements: Coherent disturbances, terminal
isolation and leakage, Jeff Noah, Tektronix Inc., December 1992,
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Color signals: FCC-required measurements, Jeff Noah, Tektronix
Inc., November 1992, 34.

Spectrum analyzer basics, Matthew P. Stanek, Time Warner
Cable, October 1992, 66.

A brief look at test equipment, Dane Walker, Hughes Aircraft Co.,
October 1992, 70.

Communication Technology's Video Reference Data pull-out wall
chart, October 1992, 88.

Time-selective spectrum analysis: Non-intrusive analysis of a
cable system, Francis M. Edgington, Hewlett-Packard Co.,
September 1992, 24.

To sweep or not to sweep. Syd Fluck, CaLan Inc., September
1992, 26.

Measuring and evaluating video signals in the headend — Part
2, Blair Schodowski and James 0. Farmer, Scientific-Atlanta
Inc., September 1992, 28.

Measuring and evaluating video signals in the headend — Part
1, Blair Schodowski and James Q. Farmer, Scientific-Atlanta
Inc., August 1992, 20.

Taking the pain out of the 24-hour test, Rex Bullinger, Hewlett-
Packard Co., July 1992, 22.

A guide to testing fiber plant in CATV applications, Stuart R.
Melton, Siecor Corp., July 1992, 24.

Network telemetry and control — More than just status
monitoring, John Brouse, Jones Intercable Inc., July 1992,
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Finding the break, Janet H. Lunde, Photon Kinetics Inc., July
1992, 46.

Signal leakage: How far have we come since July 1, 1990?,
Robert V.C. Dickinson, Dovetail Surveys Inc., June 1992, 28.
Leakage instrument calibration and verification, Terry Bush,
Trilithic Inc., June 1992, 30.

Simplified return path helps reduce cost of status monitoring,
The Engineering Staff, AM Communications Inc., June 1992, 40.
Communication Technology's F-fitting cross-reference pull-out
wall chart, June 1992, 152.

Find that fiber!, Norman L. Elsasser, 3M Telecom Markets
Division, May 1992, 32.

Power awareness: Hot gloves and voltage detectors, Pam
Nobles, Jones Intercable Inc., May 1992, 60.

ComSonic’s WindowlLite signal level meter, Ron Hranac, April
1992, 60.

TDRs can assist in theft prosecutions, Henry E. Hack,
Cablevision Systems Corp., February 1992, 61.

Solid-state source replacement, Mike Wohrle, Falcon
Cablevision, February 1992, 84.

System requirements and testing for fiber-to-the-home, J.J. Refi
and M.J. Swiderski, ATAT Bell Laboratories, January 1992, 30.
EXFO's FOT-92XE fiber-optic test set, Ron Hranac, January
1992, 90.

Video monitoring for subscriber satisfaction, Jeffery Noah,
Tektronix Inc., November 1991, 22,

Beyond status monitoring, Chris Krehmeyer, Superior
Electronics Group Inc., November 1991, 26.

Standby power supply testing, Jud Williams, Performance Cable
TV Products, November 1991, 96.

Theft

The invisible crime of stealing cable TV, Mike Mayberry,
Continental Cablevision, February 1992, 28.

TDRs can assist in theft prosecutions, Henry E. Hack,
Cablevision Systems Corp., February 1992, 61.

Developing a tap audit/non-pay disconnect program, Robert C.
Wagner and Bruce Snyder, Cablevision of Chicago, February
1992, 62.

Targeting new revenue with signal security, Julia TeKippe,
American Television and Communications, February 1992, 64.

Training

“Laser-aimed” training (an alternative to “spray and pray”), Paul
R. Workman, Kevin Haynes and Jim Palinkas, Cox Cable
C nications, N ber 1992, 28.

OSHAct and safety training, Michael H. Morris, Taylor, Morris &
Associates Inc., August 1992, 64,

abc TeleTraining's “Fiber Optic Cable — A LightGuide,” Ron
Hranac, February 1992, 88.

Justifying high tech training in tough economic times, Rebecca
S. Frye, Siecor Corp., January 1992, 34.

CATV dollars: Training offers the best bottom line return, Ralph
Haimowitz, Society of Cable Television Engineers, January 1992,
36.

Cehification for technicians: Skil-based pay, Pam Nobles, Jones
Intercable, January 1992, 38.

Troubleshooting

| changed the converter: So what is it | do now? Les Read,
Sam C ications, D ber 1992, 104.

Basic troubleshooting, Robert E. Hagan |1, Longview Cable TV,
December 1992, 106.

A tale of two TDRs, Duff Campbell, Riser-Bond Instruments,
October 1992, 62.

Closing the lid, adapted from installation manuals supplied by C-
COR. Jerrold, Philips and Scientific-Atlanta, September 1992,
72

Troubleshooting coaxial cable — A basic review, Rickey Luke,
Storer Cable TV, August 1992, 18,

Troubleshooting the CATV installation, Al Dawkins, ATC Training
Center, June 1992, 100.

Fiber troubleshooting and emergency restoration, K. Charles
Mogray Jr., Comm/Scope Inc., May 1992, 30.

Busting ghosts in CATV drops, Michael Martin, Paragon Cable,
December 1991, 62.

Trunk/feeder connector
Communication Technology's Trunk/feeder cable connector
cross-reference pull-out wall chart, December 1991, 38.

Video

Video dialtone brings teicos into the video game, George
Lawton, December 1992, 38,

Videotape formats for local origination, Adam Schadle, Sony
Business and Professional Group, November 1991, 42.
Communication Technology's Video reference data puli-out wall
chart, November 1991, 62.
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combines experience in the CATV industry with

advanced technology in digital mapping to provide |
comprehensive engineering services in . . .

* Digitizing of Existing CATV Maps * Photogrammetric Mapping

e Conversion to Any Standard * Digital Terrain Maodels (DTM)
Format * Praopagation Studies for PCNs

e CATV Field Engineering Services * Offices in Middle East

e Complete Design Services and South America

For more information please contact . . .

MTI

9430 Key West Avenue, Suite 210 ¢ Rockville, MD 20850
(800) 955-4MTI « (301) 309-3810
FAX (301) 309-3815
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Fiber-optic

test equipment
(Continued from page 17)

The most important OPM selection
criteria is matching the appropriate
optical detector type with the expected
range of operating wavelengths. The
accompanying table on page 17 sum-
marizes the basic choices. It is impor-
tant to note that InGaAs is best overall
choice for making measurement in all
three transmission windows. The
overall preference for InGaAs over Ge
include InGaAs’s superior spectral
flatness (uniformity) across all three
windows, superior measurement ac-
curacy within the 1,550 nm transmis-
sion window as well as its temperature
stability and low noise characteristics.

The next factor concerns calibra-
tion accuracy. Is the power meter cali-
brated in a manner consistent with
your application? That is, are calibra-
tions performed with a fiber and con-
nector combination consistent with
your system requirements? What is
the measurement uncertainty of using
different connector adapters? Al-
though the National Institute of Stan-
dards and Technology (in Boulder,

CO) has established a national stan-
dard, it is important to consider other
potential sources of error, such as the
spectral uncertainty of the source, op-
tical detector type, errors due to simi-
lar connectors from different manufac-
turers, etc.

The third step is to identify models
that meet your measurement range
requirements. Expressed in dBm
units, measurement range is a com-
prehensive parameter that identifies
the minimum/maximum range of input
signal for which the OPM can guaran-
tee sufficient overall accuracy and lin-
earity (+0.8 dB, as defined by Bell-
core). Is the resolution (usually or
0.01 dB) sufficient for the application?

Fourth, a basic feature found in
most (but not all) OPMs is the relative
dB function for direct optical loss
measurements, Lower cost OPMs do
not usually offer this function. Without
the dB function, the technician must
write down individual reference and
test values and then calculate the dif-
ference. Thus, the dB function will as-
sist the user in all relative loss mea-
surements, thus improving productivi-
ty and reducing manual calculation
errors. The user must fully evaluate

the need for this useful function.

By now, the user has reduced his
choices to those offering the basic fea-
tures and functionality. From here, the
user should evaluate the need for spe-
cial features — including data logging,
external interfaces for computer
hookups, etc.

Stabilized light sources

During the loss measurement pro-
cess, a stabilized optical source (SLS)
launches light of known power and
wavelength into the optical system. A
power meter/optical detector calibrated
for use at the wavelength of the SLS,
receives light from the fiber-optic net-
work and converts it into an electrical
signal. To ensure accuracy in the loss
measurement, the SLS should simu-
late, as much as possible, the operat-
ing characteristics of the transmission
equipment that will be used. It should
have the following characteristics:

* Operate at the same nominal
wavelength and preferably of same
type (LED, laser).

* Be stable with respect to time and
temperature in output power and spec-
tral characteristics over the duration of
the measurement. -

e ——————————legly
Wuay Buy AN OTDR ??
TAKeE A Look At Tue OFL 100

m One button Operation
s Selectable Thresholds
s LAN, FTTH, Long Haul
When fault location becomes necessary or when splice
location and loss need to be verified try the OFL-100,
Compared with conventional OTDR’s the OFL-100 offers
ease of use and a price thousands of dollars less.
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s Finds Faults Fast
s Print Qut Capabilty

Call for more information or a free demonstration. Noyes,
The innovators in fiber optic testing.
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Belmont Business Park o P.O. Box 398 u Laconia N H 03247 a 603 528 7780
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Your choice of antenna
reflects on you!

DH Spun Antennas are easier to install,
and they out last and out perform the
competition.

How do you Look?

Prairie du Chien, Wisconsin, U.S.A.

Get the most signal

Get the most gain

Get the best °/;

Get the best “/u

Get the DN Spun Antenna.

DH Satellite

P.O. Box 239

Phone (608) 326-8406
Fax (608) 326-4233
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EasyAs ABC.

ll-Inclusive...Siecor's 2001 HR High Reso- ost -effective...Premium features for a rea-
lthlOI’l OTDR features a standard built-in disk  sonable price makes our OTDR an excellent
drive, single or dual wavelength modules, and value. It's EASY to afford the Siecor 2001HR.
built-in printer. Plus, there's a PC package for
batch printing, [t's EASY to test and document
your fiber optic system with the 2001HR. Experiencing the Siecor 2001HR is EASY
AS ABC. Call us at 800 SIECOR 4 to set up a
asic.. The 2001 HR is easy to master, has ~ demonstration or get more details. Outside North
a few simple controls, quick dual wavelength ~ America, contact Siemens A.G. Infoservice

testing, help screens, and clear operation. Its 143/2295 Postfach.
EASY to understand and use the 2001HR. 2548, D-8510 Furth. S'ECOR
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Figure 2: Typical system configuration for optical power and loss measurements

Interconnect equipment

OPM

aém, || s » dBm,
I ® X X X
P, X = Splices P,
SLS or transmitter [@) = Connectors
System loss (dB) = 10log(P, P,) = dBm, - dBm,
Where

= the power launched from the SLS or XMTR (in mW units)
P = the power to be received by the RCVR (in mW units)

dBm, = 10logP, (in dBm units)
dBm, = 10logP, (in dBm units)

splices fér an

mperfect world—anywhere!
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The real test of a fiber optic fusion splicer
is here. And nothing stands the test better
than the Orionics/Aurora automatic FW-310.

Portable, self-contained—includes battery,
precision cleaver, specialized pigtail spiicing
adaptors, splice tray hoider, transit case

Strong, rugged for use anywhere — wide
operating temperature range (-20°C to
+60°C) unaffected by humiditytemper-
ature changes

4 eCore-to-core light alignment for extremely

low loss splice and accurate loss estimation

oNegligible light loss — 0.28 dB average
(0.00 dB common)

oProgrammability permits one-button
aligning, gapping, fusing for up to 20 fiber
profiles

Add perfection to your world — wherever
it might be—and put the Orionics/Aurora
FW-310 to the test yourself. Contact us
foday for full technical details or to amange
a demonstration.

Contact us today for full technical details.

ORIONICS
AURORA INSTRUMENTS, INC.

Dublin Hall, Suite 402 = 1777 Sentry Parkway West * Blue Bell, PA 18422
Telephone: (215) 646-4636 « Fax: [215) 646-4721
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* Offer the same connector inter-
face and fiber launch characteristics.

* Magnitude of its output power
sufficient to measure worst-case sys-
tem loss.

When a separate SLS is needed
independent of the transmission sys-
tem, the optimum selection of source
should simulate the system’s optical
transmitter characteristics and mea-
surement requirements at an afford-
able cost. Consider the following
choices in light sources:

1) Laser diode (LD). Light emitted
from an LD has a narrow band of
wavelengths. It is nearly monochro-
matic. That is, of a single wavelength.
In contrast to the LED, laser light is
not continuous across the band of its
spectral width (less than 5 nm). Sev-
eral distinct wavelengths are emitted
on either side of the central wave-
length. Although a laser provides
more power than an LED, it is more
expensive. Laser diodes are most
often used to characterize long-haul
SM data links with system losses ex-
ceeding 10 dB. In general, try avoid-
ing measuring multimode fiber with a
laser source.

2) Light-emitting diode (LED). An
LED has a much wider spectral width
than an LD, usually in the range of
50-200 nm. In addition, LED output is
noncoherent and more stable in
power. LED sources are much less
expensive than LD devices, but may
lack the output power to measure
worst-case losses. LEDs are typically
used in short-haul network and LAN
applications with multimode fiber.
LED sources can be used to make
accurate loss measurements of LD-
based SM fiber systems as long as
sufficient output power can be
launched into the fiber network.

3) White light. A tungsten lamp can
be used as an alternate, inexpensive

COMMUNICATIONS TECHNOLOGY



source. In applications where expect-
ed losses are moderate, the tungsten
source is equivalent to a 850 nm
source when used with a Si-based
OPM. In combination with an InGaAs
OPM, the superposition of the detec-
tor's spectral response curve over the
lamp's spectral output curve produces
a center wavelength at 1,300 nm.
Consequently, these devices can be
used as inexpensive substitutes for
LED or LD sources at 850 nm and
1,300 nm. The white light source also
can double as a visual fiber tracer for
quick checks of continuity and fiber
identification, without the hazards of
laser-based systems.

Optical loss test sets

The combination of an OPM and
SLS is called an optical loss test set.
OLTSs are used to measure optical
power loss over a fiber-optic path.
These instruments can either be two
individual component devices or a
single, integrated unit. Overall, both
types of OLTSs can perform the same
measurements to the same accuracy.
The differences usually extend to cost
and features. The integrated OLTS is
usually much more expensive, so-
phisticated and laden with additional
features. Figure 2 is a typical system
configuration for optical power and
loss measurements.

To technically evaluate various
OLTS configurations, the basic OPM
and SLS criteria still apply. It is impor-
tant to match the transmitter and de-
tector for operation at the same wave-
length and to have sufficient power
and sensitivity to provide the required
dynamic range to measure the optical
system in question. The unifying pa-
rameter is the measurement range
capability of the resultant OLTS sys-
tem. Measurement range is ex-
pressed in dB and reflects the differ-
ence between the maximum output
power of the SLS and the minimum
measurement power of the OPM. The
resultant OLTS measurement range
specification must equal or exceed
the expected link loss.

Integrated OLTS systems are gen-
erally more expensive but usually
offer high levels of sophistication and
functionality than their component
counterparts. For instance, integrated
SM dual-wavelength units are avail-
able that can simultaneously measure
link loss at both 1,300 nm and 1,550
nm. Component systems would not
be able to perform this measurement

COMMUNICATIONS TECHNOLOGY
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Easily couple
dissimilar connectors
for up to 50% less cost!

Series 68 HybriLink ™
Hybrid Coupling Adaptors

Fr aqT 3
7 (P PPN

Great for testing optical devices, emergency
interconnects, and upgrading connector styles
for system or patch panel applications

Simplifies installation
Eliminates patch cords

Uses less space

Reduces labor time

Minimizes inventory costs
Improves test data accuracy
Introduces no new loss
Available in single & multimode

Products available from Storm:

Attenuators * Adaptors ¢ Cable Assemblies
Custom Assemblies ¢ Custom Devices

1 800 247-8676

116 SHORE DRIVE s HINSDALE, ILLINOIS 60521
PHONE: (708) 323-9121 FAX: (708) 323-9398
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/
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™
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ADVANCED TECHNOLOGY GROUP
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as easily, but this additional sophisti-
cation comes at a higher price.

Variable optical attenuators
VOAs are essential for testing opti-
cal receivers. When a system is in-
stalled, the system engineer uses an
attenuator to determine if the system
will work over the specified range. With
a BER generator hooked up to the
electrical input of the optical transmitter,
the VOA is used to reduce power (mea-
sured and verified with an OPM) and
verify acceptable BER performance
down to the minimum signal require-
ments of the optical receiver. In AM

systems, receiver output is measured
over a range of optical input levels.

Attenuator evaluation requires fo-
cusing on the following performance
parameters: 1) operating wavelength,
fiber type/size and connector inter-
face; 2) residual loss and attenuation
range; 3) accuracy and resolution; and
4) reflectance.

We have already observed that
identifying the key system parameters
and matching them to available mod-
els is fundamentally important when
evaluating fiber-optic instrumentation.
Various VOA configurations are avail-
able. Some are calibrated and feature
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calibrated readouts or dials, others
are uncalibrated (where an OPM is
employed to set the level). With re-
gard to the optical interface, the user
can select between the inflexibility of
a fixed connector or the versatility of
a universal connector interface (UCI).
The UCI system offers two advan-
tages: 1) accessibility to the ferrule
end for routine cleaning and mainte-
nance (critical to all fiber-optic mea-
surements); and 2) the ability to ac-
commodate all industry-standard con-
nectors via simple screw-on/screw-off
adapters.

The second factor focuses on the
loss characteristics of the VOA.
Residual loss (or insertion loss) is the
loss of the attenuator at the 0 dB set-
ting. Residual loss is in excess of the
expected connector mating loss,
which is dependent on the connector
type. High residual losses (coupled
with poor mating losses of particular
connector types) limit the users abili-
ty to measure performance at higher
power levels at the 0 dB starting
point. The attenuation range is de-
fined as the full range of losses over
which the attenuator can be set.

Cosb-effec't{'v(é
Performance matched to your needs.
1-800-777-2259

CABLE
FRODUCTS

A CBLX HOLDINGS, INC. COMPANY

\

to Optical Fiber Converters.

9730 East Oteroc Avenue
Englewood, Colorado 80112
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Third, attenuation accuracy is de-
fined as the correctness of the optical
loss setting (i.e., the difference be-
tween the display setting and the true
value of the optical attenuation) that
should be taken together with the
VOA'’s resolution (ability to incremen-
tally set the attenuator to a specified
setting). Actually, attenuators can be
of the following three types: 1) con-
tinuous, 2) step or 3) combinational
step/continuous configuration (where-
by the stepping function momentarily
blocks the optical signal). When BER
measurements are being performed,
both pure step and combinational
models are undesirable due to the
momentary blocking of the optical
path between attenuation settings.

Another important performance
factor is optical reflectance (OR),
which is a critical performance factor
in analog/video transmission systems
as well as digital systems as bit rates
reach beyond 1 Gb/s. OR, expressed
in dB, is a measurement of the a-
mount of forward power that is re-
flected back when the optical signal
encounters reflective events (splices,
connectors, etc.) within the fiber link.
Reflectance always is expressed in
negative dB units. Some people pre-
fer the alternate terminology of opti-
cal return loss (RL), which is the neg-
ative of reflectance and thus, the
numbers always are expressed as
positive values. It is desirable to have
either smaller OR values or higher
RL. Different transmission technolo-
gies (analog vs. digital) have different
RL requirements. For instance, digital
and low bandwidth video systems
with super physical contact (SPC)
connectors are specified with OR<-
40 dB (or RL>40 dB). High bandwidth
CATV and analog transmission sys-
tems are utilizing angled physical
contact (APC) connectors that re-
quire OR<-55 dB (or RL>55 dB).

OTDRs and fault locators
OTDRs are the most sophisticated
form of fiber-optic instrumentation
and provide the most information re-
garding the fiber-optic link under test.
An OTDR is essentially a one-dimen-
sional, closed-circuit optical radar, re-
quiring the use of only one end of a
fiber to make measurements. A high-
intensity, short-duration light pulse is
launched into the fiber while the high-
speed optical detector records the re-
turned signal (backscattered light).
This light results from two principal
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Duobond® Plus Cabies

IN AN ERA OF LIMITS
BELDEN EXPANDS
YOUR OPTIONS.

New Belden® Fiber Optic Supertrunk presents another
option ina fullfine of cables for CATV. Since the 70’s,
when Belden first integrated fiber optic technology
into large-scale communications networks, Belden
innovations have kept customers a step ahead of tech-
nological and product requirements. Now the proven
benefits of Belden fiber optic technology expand the
options available to Cabie Television Systems.

Full line selection, combined with unsurpassed service
and technical support, give you the Belden Quality
Advantage. That means long-term savings for your
business. Compare Belden’s documented performance
benefits to those of any other cable manufacturer:

o Guaranteed structural return loss values of
23dB minimum on RG-6, RG-11 and RG-59 cables.

¢ 100% sweep testing of every reel of Belden
drop cable, from 5 to 750 MHz for.RG-6; 5 to 550
MHz for RG-59 and RG-11.

¢ SuperDrop™ Cabies are 100% sweep tested
from 5 to 1,000 MHz, with guaranteed structure
return loss of 26dB minimum.

e Complete corrosion protection provided by
unique non-drip gel barrier in Belden’s new line of
aerial drop cables.

o Highest shield effectiveness in the industry
provided by Belden’s DUOBOND® PLUS . . .
even greater than quad shield designs!

¢ Fewer call-backs because of Belden’s tight
dimensional controls and easier termination.
Saves you money over the long run.

o Turnkey system design and installation

capabilities:with Belden’s nationwide network of
Authorized Systems Integrators.

For a FREE copy of

Belden’s CATV

Catalog, FAX your

business card to
1-319-395-9719 ~
or call toli-free:

1-800-BELDEN-4
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Jerry Neal
Senior Software Engineer

Pioneer Communications of America
Cable Systems Division

When Pioneer developed the Pioneer
LaserDisc Universal System (PLUS), our goal was to simplify
operations and increase revenue for the cable operator.

We know that system automation and increased customer
programming selection are both good economic moves.

So, we created PLUS to provide
pre-programmed, uninterrupted entertainment. PLUS can
control multiple pay-per-view channels of laserdisc players or
autochangers. Laser technology translates into a durable
maintenance-free, high quality video and audio program
source. PLUS is backed by the reliability of Pioneer technology.

Because your business demands performance...

PIONEER COMMUNICATIONS OF AMERICA, INC. CABLE SYSTEMS DIVISION
600 East Crescent Ave. » Upper Saddle River, NJ 07458 « (201) 327-6400 » Outside New Jersey (800) 421-6450



AKE A VERSATILE
NE PAY-PERVIEW

Ng, LASERDISC

LD-V8000 LaserDisc
Player —single sided disc player
for blockbuster movies and
reliable 24-hour operation.

LC-V330 Autochanger —
12 disc capacity for a diverse
selection of moviesorasan
on-line backup for single
LD players.

PLUS Controller —

IBM AT/Compatible

for flexible movie

definition and sched-
uling, allowing control
of multiple pay-per-view
channels using laserdisc-
based technology.
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Reflected power dB

Random backscatter
produced by material
imperfections

connector

Figure 3: identifying magnitude and distance from operator

The slope of the curve, A dB/A length is the fiber's loss in dB/km

Theoretically perfect fiber
/ (expotential decay)

Loss due

Splice
reflection

End-of-fiber

/ reflection

Distance into fiber 10 ns = 1 meter

sources: Fresnel reflections at the
fiber ends and breaks and connec-
tors; and Rayleigh scattering from
fiber imperfections. The instrument
provides a visual interpretation of the
optical link. Splices, connectors and
faults may be identified in both magni-

tude (dB loss) and in distance away
from the operator, as in Figure 3.

The OTDR evaluation process
shares many similarities to the re-
quirements of the OLTS. In fact, an
OTDR can be considered a very spe-
cialized test set comprising a stable,
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DI\D YOU FORGET
WHICH VCR WAY

To BE TORNED
ON AND WHEN ?

Well FRET no more! Monroe Electronics introduces the new Series
3000 VCR Controller that utilizes 4 tape machines as a 4x1 matrix over
999 timed events. The Series 3000 Program Timer provides the timing;
the 617A module provides the 4x1 stereo audio/vertical interval
switching. Preroll time - no problem! Individual preroll switch selection in
250 mSec. steps. So call Monroe today and we'll keep your VCR
anxieties under control.

Be on the lookout for Monroe's NEW Series 3000 Program Timer 211!
MONROE

ELECTRONICS
LYNDONVILLE, NEW YORK 14098

800 821 6001
716 765 2254
FAX 716 765 9330
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high-speed pulsed source and a high
speed optical detector. The selection
process should focus on the following
attributes:

1) Identify operating wavelength,
fiber type and connector interface.

2) Expected link loss and required
backscatter range.

3) Spatial resolution.

For optimum performance, the op-
erating wavelength, fiber type/size
and connector interface must match
the same characteristics of the optical
link. With MM systems, an OTDR of
mismatched fiber size could be used
for most MM link applications (such
as 50/125 used for both 50/125 and
62.6/125) but the user should be cau-
tioned that the measurement range
will be reduced. Until recently, poten-
tial buyers had to select a particular
connector interface thus leading to
hybrid patch cables for interfacing to
other connector types. In some
cases, the mix of connectors even re-
quired purchasing separate (expen-
sive) plug-in modules dedicated to dif-
ferent connectors. Today, the user
can simply select the Diamond UCI
that offers precision, screw-on/screw-
off adapters accommodating a full
range of industry-standard connec-
tors. The UCI can be used on both
SM and MM systems without any
degradation in optical mating perfor-
mance.

The second most important factor
is matching the backscatter range of
the prospective OTDR (module) to
the expected link loss. The range is
expressed in dB and represents the
useful range over which loss mea-
surements can be made of the fiber
backscatter signal. This range must
exceed the expected link loss in order
characterize the entire fiber span, es-
pecially for long haul SM systems
where system spans can easily ex-
ceed 10 km. As a rule-of-thumb, the
maximum distance (expressed in me-
ters and/or feet) should be greater
than twice the fiber length.

The third critical factor is the event
dead zone expressed in meters. Two
subfactors evaluate the spatial resolu-
tion performance of the OTDR with
regard to interpreting features in the
link. EDZ to the first connector speci-
fies the minimum distance required to
distinguish between two reflected
connectors (based on the Fresnel re-
flections). Furthermore, EDZ to the
first fusion splice characterizes the
OTDRs ability to distinguish between

COMMUNICATIONS TECHNOLOGY
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“No one OTDR can
do all things. There
always is a tradeoff
between backscatter
range, distance and
resolution.”

one reflective and one nonreflective
fusion splice.

The industry divides OTDRs into
two groups based on their spatial
resolution performance (high-resolu-
tion and long-haul). Based on an in-
strument’s ability to distinguish two
connector events, a high-resolution
OTDR can resolve two connectors
separated by 10 m, whereas the
event dead zones for long-haul
OTDRs well exceeds 10 m. In gener-
al, if the expected distance of the
fiber segments (i.e., distance be-
tween connectors) are expected to
be short (<100m), you must select a
short-haul, high-resolution type
OTDR.

No one OTDR can do all things.
There always is a tradeoff between
backscatter range, distance and res-
olution.

Instrument maintenance

The issue of maintenance is a se-
rious issue with fiber-optic instru-
mentation. It is obvious that optical
systems will not perform if their inter-
faces are not clean. As a rule-of-
thumb, the technician should clean
the optical interface (particularly,
connectors) before any measure-
ment. Even a 1-2 um dust particle
can raise havoc in SM system perfor-
mance. The user should evaluate in-
struments based on the accessibility
of both ends of a mating interface.
The typical fixed connector setup
leaves little to be desired since the
internal connector is inaccessible be-
tween a fixed bulkhead. Fortunately,
new technology is now available in
the form of the UCI, which features a
male-type connector mounted on the
front panel for direct access to the
ferrule end for routine cleaning and
maintenance. As an additional fea-
ture, the UCI offers compatibility with
all industry-standard connectors via
precision but simple screw-on/screw-
off adapters.

The user also should consider the
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calibration requirements of different
models. How often does the instru-
ment have to be recalibrated? What
is the cost for a routine calibration
and turnaround time? Can the main-
tenance/recalibration be performed
by the user or must the equipment
be returned to the manufacturer?
Can nonmanufacturer calibration
labs do the same work? Conse-
quently, the user should closely eval-
uate the manufacturer and the per-
formance of his service operation. All
of these factors should be taken as
seriously as the direct performance

characteristics of the particular in-
strument.

Conclusion

Selecting the appropriate test
equipment is not a trivial matter.
Many features and options are avail-
able. Indeed, manufacturers may
prescribe different meanings to simi-
lar terms. With the help of these
guidelines, the potential customer
will better understand the basic char-
acteristics of these important instru-
ments so as to make the most in-
formed decision. CT
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Figure 8: A comparison of coating-to-glass interface quality

after elevated temperature/humidity exposure

Primary Coating-]
Secondary Coating<‘
I ’! ‘-Glass

(x 230
BASE COATINGS/ADHESION PROMOTER #2
AGED 10 DAYS, 85°C/85%RH

Fiber design
(Continued from page 22)

are even more evident in fibers Y and Z where a potential-
ly corrosive ingredient has been added. The effects of the
corrosive ingredient are not eliminated by a high quality in-
terface but the effects are reduced by approximately 50%.
AFM was performed on the glass surface of fiber Z and is
shown in Figure 10. The surface is rough, but in addition
to the roughness there are pitted regions that match the
size of the microscopic pockets that have formed at the
coating/glass interface. In this region the glass is more
highly corroded, reflecting the tendency to collect moisture
and corrosive components in delaminated regions.

The results shown in Figure 9 illustrate the need to
maintain high quality coatings for good strength retention,
which includes maintaining high purity levels to avoid po-

Figure 9: strength reductions for fibers aged
at 85°C and 85% RH (coating designations indi-
cated in Table 1 on page 21)
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BASE COATINGS/ADHESION PROMOTER # 1
AGED 24 DAYS, 90°C/95%RH

tentially corrosive contaminants
and maintaining good coating ad-
hesion.

Solvent and
solution resistance

As new optical fiber applica-
tions evolve in the subscriber
loop, the fibers may be exposed
to a wider variety of solvents and
solutions including petroleum dis-
tillates in wasp sprays, chlorinat-
ed solvents, alcohols, bleach and
ammonia. An assessment must
be made of the likelihood of fiber
contact with a solvent and the
coated fiber must be tested for re-
sistance to these materials using
procedures that duplicate field
use (e.g., spraying with a wasp
spray and cleaning fibers with al-
cohol). One approach to defining
the solvent resistance of coating
materials is to evaluate polymer/
solvent interactions through the
determination of polymer swelling over a wide range of
solvents.

Sheets of both a primary and a secondary coating ma-
terial, approximately 8 mils thick, were fully cured using a
Fusion Systems “D” Lamp. Samples were die cut from the
sheets, length was measured using a vernier accurate to
.01 mm, then placed in a petri dish, and covered with sol-
vent. The cover was placed on the petri dish and the dish
wrapped in aluminum foil to retard solvent evaporation.
Since volatile solvents can rapidly escape from the sheet
samples if they are removed for weighing or measuring,
sample lengths were measured at various times in the
petri dish. Solvent was added if necessary following each
measurement and the dishes rewrapped in foil. Volume
changes were calculated from length changes assuming
isotropic swelling of the coating.

The volume increase as a result of swelling of the pri-

{x 250,

Figure 10: AFM of glass surface — fiber z
(aged 10 days at 85°/85% RH)
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Figure 11: Effect of solubility parameter on
swelling of primary coating sheets
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Figure 12: effect of solubility parameter on
swelling of secondary coating sheets
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mary coating as a function of solubility parameter, § (which
is a measure of the solvent polarity), is shown in Figure 11
and for the secondary coating in Figure 12. The shapes of
the curves reveal a maximum that can be shown to corre-
spond to the point where the solvent solubility parameter
matches that of the coating. The general shape of the
curves can be derived from the Flory-Huggins equation
and is expressed by the following equation's:

v
n(1-0;)+ 0, +x05 + 7205 =0 )
Where:
¢, = the volume fraction of crosslinked polymer
p = the polymer density
V, = the molar volume of the solvent
M, = the molecular weight between crosslinks
x = the well-known polymer-solvent interaction parameter
that depends on the molecular properties of the polymer-
solvent combination,

For the primary coating in the region of high swelling
and neglecting contributions from chain free ends, Equa-
tion 1 can be simplified by expanding the logarithm and
neglecting second order terms to yield:

Figure 13: sheet swelling of a secondary
coating in 2-propanaol, n-propanol and ethanol
(95%)
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pV, - (1_ ) 5/3
= X |62
M. \2 (2)
The interaction parameter can be calculated from solubili-
ty parameters by the following semiempirical equation:

_V 2
‘ﬁ(& -8,)" +xs (3)

Where:

8, and §, = the solubility parameters for solvent and polymer,
respectively

X = the entropy contribution, which roughly = 0.34

From Equations 2 and 3, the volume swelling ratio (SR) of
a crosslinked polymer by a solvent can be calculated as:

35
\' 1 M 0.16RT 2
R=— -1 | 2% —(8,-5
SR= » [pm[ V. (8,-8;) D (4)

o
Where:

V, = the original volume of the coating
V = the swollen volume.

From this equation, the maximum in swelling ratio can be
seen to occur when:

3, (solvent) = §, (coating) (5)

The amount of swelling that occurs at the maximum point
is determined by the crosslink density of the primary coating
as measured by the molecular weight between crosslinks,
M.. The maximum for the primary coating is seen to occur at
the value of & for toluene, which has 8§ = 18 and molar vol-
ume of 106 cm¥mole. From Equation 4 we calculate M =
4,700 g/mole. This can be compared to mechanical data
through an equation (also neglecting chain free ends) that
relates shear modulus of the primary coating to M_ by:

G = (pRT/M,) (6)

The shear modulus as measured by dynamic mechanical
methods for the primary coating in Figure 11 is 4.0 x 108
dynes/cm? and p = 1.0, which yields an M_ of 6,200 g/mole in
fairly good agreement with the M_ obtained from swelling. A
similar calculation is not done for the secondary coating be-
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Figure 14: Effect of aging at 95°C/95% RH on color of optical fiber
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coatings
Fiber A
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Fiber C
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Control 7 Day 21 Day 35 Day

A particularly important
area for solvent resistance per-
formance of coatings is that of
cleaning fluids used to remove
cable filling compounds during

- splicing/connectorization oper-
ations and in some cases to
enter ribbons. For these appli-

- - cations the rate of penetration

of the cleaning solvent into the
secondary coating plays a key
role in coating design and sol-
vent selection. Isopropanol is
typically used as a general
cleaning solvent and ethanol is
used for special applications.

63 Day
The rate of swelling of the sec-

84 Day

ondary coating in three alco-
hols is shown in Figure 13

Figure 15: Effect of aging at 125°C on color of optical fiber coatings

(page 52).

Ethanol begins to swell the
material very rapidly while n-
propanol shows little effect for
approximately two hours and

ary coatings on the
solubility parameter curves will determine whether and how
much the coating will interact with various solvents. Refer-
ring to Figures 11 and 12 (page 52) we can assess the gen-
eral behavior of these coatings in solvents, some of which
may be encountered in the field. For example, gasoline and
petroleum distillates, essentially hydrocarbon materials,
would be expected to swell the primary coating significantly
while the isopropanol used to clean fi-bers would have a
much smaller effect. For the secondary coating the results
are somewhat different with aliphatic hydrocarbons having
no swelling effect while alcohol gives substantial swelling.
The results in Figures 11 and 12 (page 52) form the basis for
understanding the behavior of coated fiber in various sol-
vents or solutions. Since all polymer coatings will absorb sol-
vents in some region of the solubility parameter spectrum,
the challenge is to design primary/secondary coating com-
posites that work together to provide the required level of
solvent/solution resistance.
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Fiber A then rapidly swells. Isopropanol
- shows no initial swelling and
then swells at a much lower
- - rate than the linear alcohols.
— f N‘ N\ 7,/ - The final swollen volume of the
— ?oati:;gtr:s esslent:iallly trlwe same
" or all three alcohols. In previ-
4 ‘&J — \-/ ous work on swelling of poly
{methyl methacrylate) (PMMA)
Control 3 Days 7 Days 21 Days 35 Days films, the effective cross-sec-
tion of a molecule was more
cause it is densely significant in determining penetration rates than the molecu-
Table 2 crosslinked and the  lar volume.'* The difference in the behavior of the materials
approximate equa- is related to molecular size and shape of the solvent
Effective  Molecular tions used previ- molecules. Table 2 shows the size characteristics of the al-
g:;:""’ gfm?:n ously do not apply.  cohol molecules.
The positions and Since isopropanol is an almost spherical molecule while
AngstromA2 magnitudes of the ethanol and n-propanol are more elliptical in shape, the ef-
Ethanol Cylindrical ~ 42.4 points of maximum fective comparison is the spherical cross-section of iso-
n-Propanol - Cylindrical ~ 45.9 swelling of the pri- propanol (54.5) vs. the cylindrical cross sections of ethanol
MOPIIpI S Sprodial; .8 mary and second- (42.4) and n-propanol (45.9). Based on this, the anticipated

rate of swelling should be ethanol>n- propanol>isopropanol,
as observed.

These results indicate that isopropanol is the preferred
cleaning solvent for this set of coating materials since it will
not penetrate the secondary coating during cleaning opera-
tions. Ethanol can be used but procedures should require a
one hour time limit on exposure. None of these solvents
should be used when they will remain in contact with the
fiber for many hours.

Aging and reliability

Many of the new evolving applications for optical fibers
involve exposure in outdoor equipment where the fibers will
be subjected to elevated temperatures and/or humidity for
long time periods. Temperatures inside telecommunications
equipment can be as high as 68°C in Yuma, AZ, while tem-
peratures of 40°C at relative humidities over 70% are seen
in Miami. Under these conditions the urethane/acrylate sys-
tems used in fiber-optic coatings can degrade thermally

COMMUNICATIONS TECHNOLOGY
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Figure 16: Effect of aging on mechanical strip
force for dual-coated fiber aged at 95°C/95% RH
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Figure 17: Effect of aging on pullout force for
dual-coated fiber aged at 95°C/95% RH
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Figure 18: strippng residues — hydrolytically stable
fibers 84 days at 95°C/95% RH
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(oxidation) or through attack by water (hydrolysis).

The degradation of the coating materials can effect
fiber performance in several ways:

1) Yellowing/darkening — Changes in the coating
color on aging can result in the loss of color-code iden-
tification of the fibers.

2) Loss of physical properties — Coating degrada-
tion can result in lowered strip force and tenacious
residues after coating removal, added susceptibility to
microbending loss and less resistance to damage from
handling.

3) Loss of adhesion — The coating can delaminate
from the fiber resulting in handling problems and expo-
sure of the glass surface to attack by water.

In order to design coatings for resistance to oxida-
tion, we utilize accelerated testing at a temperature of
125°C. We have based this choice on a typical activa-
tion energy of 70 kJ/mole for urethane/ acrylate materi-
als. Based on the Arrhenius function,

E. (1 1
1n(t2/t3)=ﬁ(ﬁ‘_f] 7)

where t, and t, are aging times at temperatures T,
and T, in °Kelvin, respectively, E_ is the activation
energy, and R is the gas constant, we can calculate
that 35 days at 125°C roughly simulates 30 years at
40°C. Although this test does not give an accurate
determination of lifetime, it has been very useful in
comparing candidate coating materials for oxidative
stability.

In the case of hydrolytic aging, both temperature

| and humidity must be considered. Typically, the time to

degradation can be expressed as:

~(E, /RT
exp-(E, ) (®)
[H.0]
| Which can be expressed as:

t o

int=-E/RT - 1n[H,0] +C (9)

Where:

E, = the activation energy for hydrolysis
C = a constant

[H,O] = the water concentration.

Equations of this form have been previously used
to describe the time/temperature dependence of
degradation of polybutylene terephthalate.'>'¢ Using
a typical activation energy of ~40 kJ/mole to de-
scribe the behavior of urethane/ acrylate systems in
hydrolysis, we calculate that 77 days of aging at
95°C/95% RH roughly simulates 30 years at 40°C
and 70% RH. As with the oxidative test described
previously, this test method is very useful for com-
parative coating design.

Using these accelerated tests, we compared the
color changes of two coatings exposed to these
conditions as shown in Figures 14 and 15 (page 54).
Coating C shows much more severe color changes
than Coating A. Significant problems in fiber identifi-
cation may occur with Coating C in outdoor applica-

| tions. -
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Figure 19: stripping residues — hydrolytically stable

fibers aged 84 days at 95°C/95% RH

| ure 19) such that ferrule insertion was no longer
possible.

[ Delamination behavior of the coatings was exam-
ined by exposing fibers at 95% RH and tempera-
tures ranging from RT to 95°C (Figure 20, page 60).

—

| A wide range of behavior was observed. Coating A

%ﬁ

| S

—

COATING C - AS STRIPPED COATING C - ALCOHOL WIPED

The effect on physical properties under these same expo-
sure conditions is shown in Figures 16 and 17 (page 56).
Coatings B and C show major changes in both strip force
and adhesion after aging at 95°C/95% RH. In fact, degrada-
tion is so severe after ~35 days that adjacent coils of Fiber B
stuck to each other and could not be separated for testing.
The same occurred with Fiber C. Evaluation of the strippabil-
ity of several fibers after aging showed that no problem ex-
ists in the formation of tenacious residues after aging at
125°C for all coatings tested (Coatings A, C and E) exhibit-
ing no problems on ferrule insertion. After aging at
95°C/95% RH, Coatings A and E stripped easily (Figure 18,
page 56). However, Coating C had severe residues after
stripping and small tenacious residue areas after wiping (Fig-

————

/

exhibited no delamination even after 200 days at
95°C/95% RH. Coating F delaminated within 30
days at 60°C/95% RH, and Coating D delaminated
in three days at RT/95% RH. Delamination as ob-
served in Fibers D and F can result in glass strength
| degradation and handling problems since the coat-

| ing comes off the fiber easily.
Degradation of optical fiber coatings in installa-
| tions where elevated temperatures and humidity are
encountered can result in loss of colored fiber identi-
— fication, coating removal problems and delamination
of the coating from the glass. Accelerated aging tests can be
used to design coatings that age well and minimize the

chances of problems occurring.

Summary

As fiber-optic applications continue to evolve, fibers are
subjected to ever increasing performance demands. Coat-
ed fibers are required to provide uninterrupted low trans-
mission loss while being exposed to elevated temperatures
and humidity, increased solvent exposure and increased
handling during installation and rearrangement. The fibers
must remain identifiable, retain strength, maintain adhesion
of the coating to the glass, and resist the solvents and so-
lutions that are used. To design coatings for this level of

Double Density ®
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performance, we utilize results from
accelerated tests to select the coating
candidates that will give the desired
performance. We have presented
techniques for evaluation of coating
performance in the critical areas of
strippability, strength retention, solvent
and solution resistance, and aging and
reliability.
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Outage management
(Continued from page 26)

liability is failure rate (A). Because of
the way cable systems are built and
maintained (components are usually
burned in on the bench before installa-
tion and are removed from service be-
fore wear-out), we can assume that the
failure rate is constant over time. As a
consequence of this assumption, p and
A have the following simple relation-
ship:

p=1/A

The reliability function describes
what percentage of devices are work-
ing after time (t). For constant failure
rates, the function is defined as:

R(t) = e

When a system is composed of sever-
al devices in cascade, the failure rate
of the system is equal to the sum of
the failure rates of the individual com-
ponents making up the system or:

}»system A +Ah, 4 A+ L+ A
and:
usyslem = 1/}"syslem

With these basic concepts, we can
construct a cable TV reliability model.
A customer in the system is fed by a
series of trunk amplifiers, power sup-
plies, line extenders, cables, connec-
tors and headend equipment including
processors, modulators, descramblers,
etc.

While the power supply is usually
located in the middle of the group of
amplifiers it powers, from a reliability
perspective, it is the first device in se-
ries of a powered group. The model
developed by CableLabs does not in-
clude the drop or the converter. In-
stead it focuses on multicustomer out-
ages as opposed to single-customer
service interruptions.

The model is based on a Lotus 1-2-
3 worksheet that takes a basic network
architecture (like cascade, channel ca-
pacity and number of amplifiers per
power supply) and determines the per-
formance at various iso-cascade points
in the system. The CableLabs’ model
takes user input data and calculates
system reliability at successive points
in the system. In addition, the model
can substitute a device’'s calculated

COMMUNICATIONS TECHNOLOGY

MTBF with other values to perform
“what-if" analysis.

Model validation

The model was tested using data
from Warner Cable systems located in
Houston; Columbus, OH; Nashua, NH;
and Pittsfield, MA. The results showed
a high degree of correlation between
what the model predicts and the sys-
tem results. The model identified differ-
ences that lead to variations in reliabili-
ty performance.

Cable TV system reliability

The key factors involved in meeting
acceptable outage performance are:
trunk amplifier cascade, power supply
cascade, the frequency of commercial
power outages and equipment failure
rate. As has been mentioned, the tar-
get is 0.6 outages/month. Using a
cross-section of data that represents a
hypothetical average system, a cable
system can achieve 0.6 outages/
month.

In order to conclude what effects
the key factors produce, it was neces-
sary to develop several test cases,
which hold one or more of the key fac-
tors constant while varying the failure
rate of a particular factor under test.
The average CATV system’s failure
rates, which follow, were used as a
Base Case, which resulted in 0.61 out-
ages/month. Various test cases’ out-
ages/month were compared to the
Base Case. A percent variance from
the Base Case was calculated and is
shown in the table on page 26.

Average CATV system:

Case 1 or Base Case

20% Modulator/processor failure rate
30% VideoCipher failure rate

33% failure in TVRO components
10% trunk amplifier failure rate

2% line extender failure rate

3% power supply failure rate

30% commercial power failure rate
3% failure of cable spans

The sample system used in the
model was a 300-mile one with 300
trunk amplifiers, 1,000 line extenders,
90 power supplies and a 62-channel
headend. Some estimates were made
for the number of pieces installed in
the headend: 62 modulators/proces-
sors, 30 VideoCiphers, 12 LNA/LNBs.

The following is an examination of
the case results and points out the
conclusions. The first key factor to be
examined is trunk amplifier cascade.

Cable TV system
structural reliability and
customer expectations

By reducing trunk amplifier cas-
cades, outages/month were reduced by
25 to 50%. Cases 2, 3 and 4 are the
test cases involved. It was assumed
that a proportional change in the power
supply cascade occurs with changes in
trunk amplifier cascade. The power
supply cascades that were used are
shown in two columns in the table (# of
reg PS and # of standby).

Case 2 represents a 25% reduction
in cascade from the Base Case, which
resulted in a 27% reduction in outages.
Case 3 is a 50% cascade reduction
with a 47% reduction in outages. Case
4 represents a 50% longer cascade
than the Base Case, which resulted in
a 55% increase in outages.

The model showed that with all other
factors being equal, 40-amplifier cas-
cades will probably not meet an ac-
ceptable level of outage performance.
Cascades equal to or shorter than the
Base Case of 25 will meet 0.6 out-
ages/month as long as average failure
rates are experienced in the other key
factors. If 40-amplifier cascades are to
meet 0.6 outages/month, then improve-
ments in the other key factors will be
needed. The effects of the remaining
key factors will now be examined.

System sensitivity analysis

Power supply cascades and the
subsequent effects of commercial
power outages were reduced through
two methods: use of standby power
and elimination of power supplies
through redesign. The 11 power sup-
plies in the Base Case represent the
number seen in standard designs for
this length of trunk amplifier cascade.
In comparison to Case 1, Cases 5
through 11 are the test cases. Trunk
amplifier failure rates and commercial
power failure rates were held constant.

Case 5 shows the use of standby
power at 5 of the 11 power supply loca-
tions. This reduced outages by 20%.
The mixing of regular and standby
power supplies has been the traditional
approach with the standby units being
used in the first few power supply loca-
tions.

Cases 6, 7 and 8 show 50% de-
creases in power supplies from Cases
4, 1 and 2. For these three cases, the
results of decreasing the power supply
cascade by 50% is a 25% reduction in
outages.

Case 9 shows the Base Case with
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all 11 power supplies converted to
standby. Approximately 50% of the out-
ages were eliminated as compared to
the Base Case.

Case 10 shows a 50% reduction in
the power supply cascade coupled with
a 33% use of standby power. This re-
sulted in a 32% reduction in outages.

Reductions of 50% in the power
supply cascade consistently reduced
outages by 25%, while the 50% use of
standby power reduced outages by
only 20%. A mixing of the two methods
further reduced outages by 30%.

Regarding the use of standby
power, the cable industry’s experience
with standby power supply is that we
don’t see a 100% elimination of com-
mercial power outages. There are is-
sues with batteries, outage length and
corresponding battery capacity, elec-
tronic complexity of the standby power
supply and maintenance. In order for
us to see the elimination of commercial
power outages, we may need standby
powering. However, the issues regard-
ing standby powering will have to be
dealt with.

Commercial power reliability

The frequency of commercial power
outages, or commercial power failure
rate, is the percentage of power sup-
plies that experience a commercial
power failure in one year. A 40% fail-
ure rate indicates that 40% of the
power supplies experienced a commer-
cial power outage. The test cases ex-
amine results for 40-, 25- and 12-trunk
amp cascades with varying commercial
power failure rates. The cases are 1, 3,
4 and 11 through 19.

Cases 1 and 11-13 show that in a
25-trunk amplifier cascade, 10% drops
in commercial power failure rates result
in a corresponding 16% (or 0.1) reduc-
tion in outages per month.

Cases 3 and 14-16 show that in a
12-trunk amp cascade similar reduc-
tions of 8% (or 0.05 outages per
month) occur with 10% reductions in
commercial power failure rates.

Cases 4 and 17-19 show that in a
40-trunk amplifier cascade, 22% reduc-
tions outages/month occur with each
10% drop in the commercial power fail-
ure rate. Even with a fairly low commer-
cial power failure rate of 10%, the 40-
trunk amplifier cascade did not meet
the outage performance standard of
0.6 outages per month.

Decreases of greater than 10% (but
probably less than 20%) of outages/
month can be seen when decreasing
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the commercial power failure rate by
10%. The best performance for com-
mercial power failure rate may be
somewhere near 20%. And 40-amplifi-
er cascades, with the other factors
being at average failure rates, will not
meet the standard of 0.6 outages/
month.

Even though the loss of commercial
power is generally out of our control,
we still should take steps to reduce the
number of occurrences. Knowing when
the power company plans their mainte-
nance allows us to activate backup
generators and isolate ourselves from
the outage.

Trunk amplifier failure rates

Trunk amplifier failure rates were ex-
amined for 40-, 25- and 12-amplifier
cascades with failure rates of 15, 10, 7
and 5%. The results indicate that some
substantial decreases in outages can
be achieved with reductions in failure
rates and that the reduction is tied to
the cascade.

Cases 4 and 20-22 show the effects
of failure rates in a 40-amplifier cas-
cade. For every 5% reduction in the
failure rate from 15% down to 5%, out-
ages per month are reduced by 30%
(or 0.2 outages/month).

Cases 1 and 23-25 show the effects
for a 25-amplifier cascade. Outages
per month are reduced by 16% (or 0.1
outages per month) for every 5% drop
in the failure rate.

Cases 3 and 26-28 show the effects
for a 12-amplifier cascade. Outages
per month are reduced by 8% (or 0.05
outages/month) for every 5% drop in
the failure rate.

The effect of trunk amplifier failure
rates is directly tied to cascade length.
Case 24, which is for a 12-amplifier
cascade, indicates that we can tolerate
a fairly high trunk amplifier failure rate if
the cascade is shortened (0.37 out-
ages/month) and still have some head-
room. But, also built into the shorter
trunk amp cascade is a shorter power
supply cascade with a 30% commercial
power failure rate.

Overall failure rate

For the average system with 40-am-
plifier cascades, the outage perfor-
mance does not meet the 0.6 outages
per month standard. And even with 5 to
10% changes in both trunk amplifier
failure rates and commercial power fail-
ure rates, the 40-amplifier cascade still
fails to meet the standard. The alterna-
tive is to reduce the power supply cas-

cade and to totally isolate the system
from commercial power outages. Cas-
cades of 25 amplifiers can pass the
standard with average performance on
all of the key factors. Amplifier cas-
cades of 12 have a distinct advantage
because 10% changes in failure rates
show smaller results, typically on the
order of 0.1 outages/month. If 12-ampli-
fier cascades do not presently meet the
standard, then getting below 0.6 out-
ages/month could be challenging.

The larger reductions in outages per
month were obtained by reducing
power supply cascades. An action item
should be to review the current method
for designing the cable TV power sys-
tem and make changes to get the 50%
reductions. The rule-of-thumb would be
to average no less than four trunk
amps/power supply for any cascade. In
comparison, current designs are show-
ing two trunk amplifiers per power sup-
ply. (This will be covered in more detail
in Part 3 next month.)

The dynamics of
the reliability model

As mentioned before, the reliability
model is a Lotus 1-2-3 worksheet that al-
lows the user to input certain system op-
erating parameters, quantities of various
components used in the system, and the
numbers of failures of these compo-
nents over a specified period of time.
The worksheet, called FAILURE. WK1,
will then calculate the predicted reliability
performance of the system. The model
is included on diskettes provided with
the Outage Reduction document that
was sent to CableLabs members last
September.

With the use of “Assigned MTBF,”
what-if scenarios can be evaluated.
One of several available results sec-
tions in the worksheet will indicate the
calculated outages/month for a given
cascade. What-if scenarios also can be
performed by changing cascade pa-
rameters, again indicating calculated
outages/month.

The reliability model has four major
parts: Estimation Section, Calculation
Section |, Calculation Section Il and
Calculation Section |lI.

* The Estimation Section is the pri-
mary data entry area. In it the user en-
ters the quantities of specified parame-
ters and components in the system,
such as the number of channels, ampli-
fiers, power supplies, etc. Failure infor-
mation from actual system perfor-
mance data also is entered, and the
worksheet will show predicted MTBF
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for system components. This same
section includes an “Assigned MTBF”
column, where the user can perform
what-if evaluations by entering target
MTBF data.

* Calculation Section | will estimate
system MTBF, outages per month and
outages per year for a defined location
in the system. This would normally be
at the end of the longest cascade. This
part of the worksheet allows the user to
evaluate changes in a variety of system
parameters, such as different cascade
lengths or the use of standby powering
compared to conventional powering. A
detailed cascade analysis also can be
performed, with MTBF results for vari-
ous points along the cascade.

* Calculation Section Il will estimate
system reliability for a given cascade
based upon MTBF data generated in
the previous section. Three sets of
monthly estimates for cascade perfor-
mance are provided. These include reli-
ability (shown as a percentage), out-
ages per month and probability that an
outage will occur. All of these estimates
are shown for each point along the cas-
cade.

* The last part, Calculation Section
111, provides average reliability and

MTBF figures for the overall system,
based on an iso-cascade approach.
This is an analytical tool that can char-
acterize the system based on the total
numbers of amplifiers at each cascade
depth. For example, if four trunk cables
originate at the headend (assume no
splits in any of the trunks), there would
be a total of four amplifiers at a cas-
cade depth of two, four amplifiers at a
cascade depth of three, and so on.

Does the model work?

After working with the model, there
should be some consensus that the
model-based results compare to some
measure of customer satisfaction. In try-
ing to achieve some comparison, several
points need to be considered. These in-
clude:

1) Does the model behave like a cable
system?

2) Can a cable TV system get to the
acceptable level of outage performance?

3) What actual results are shown for
systems?

4) Are the solutions achievable?

5) Do typical MTBFs achieve this level
of outages/month?

6) Are any other plant issues involved?

7) What about headend issues and

single channel outages?

The model does behave like a real
cable TV system. You would expect that
outages increase with longer amplifier
cascades and higher failure rates and the
model shows this to be the case. One of
Warner's systems has collected data for
subs out per outage, and the resulting
calculation is very close to the model.
Overall, the data collected from these
systems and run through the model sug-
gests that there is distinct difference in the
level of outages between each system,
and the respective customer surveys con-
cur.

Summary

The Lotus 1-2-3 reliability model was
developed by the task force to be a useful
tool for evaluating the predicted reliability
performance of various cable system
configurations. Given its correlation with
actual system performance, engineers
and designers can quickly determine
whether or not a system will be within Ca-
bleLabs’ recommended reliability thresh-
old. The availability of this model also will
allow system reliability to be evaluated
along with the more familiar performance
criteria of end-of-line noise and distortion
calculations. CT
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Technical service
(Continued from page 25)
shown significant improvement in the following areas:
1) Reduced abandonment rate. It dropped from 23.2% in
1988 to 3.5% for year-end 1990. Currently, the number is 1.6%.
2) Report rate dropped from 9 per 100 customers to 1.75 per

3) Average time to answer phone dropped from 108 seconds
in 1988 to 28 seconds in 1990. Currently, this is running at 15

4) A decrease in staff from 26 to 20. (This is despite the fact
the number of customers in the system has increased.)
5) Improved overall customer satisfaction, responsiveness,

As the ability to handle the number of customer phone calls
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began to show improvement, the number of people required to
perform the work was reduced. It did not make sense to allow
the same number of employees to perform a reduced work load.
Therefore, price was controlled by reducing the number of em-
ployees handling the work. A base number of employees re-
quired to perform the work was determined and additional tasks
were assigned to the group in order to fulfill other requirements
within the corporation (such as the management of the PPV, the
preparation of all work related with installation work orders, vari-
ous nighttime calling activities, etc.)

The Wilmington system was one of the first systems in the
U.S. to receive the National Cable Television Association’s
Seal of Good Customer Service. Much credit needs to be
given to those past, present and future members of the now
TCI of New Castle County Cablevision's Technical Operations
Center for an outstanding job. CT
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Competitive access
(Continued from page 28)

into increasing their quality of service
as well.

CAPs like MFS are able to claim
market share because they can do
what the RBOCs do better and cheap-
er, which keeps the RBOCs on their
toes. Before competition, Pac Bell
could have a new leased T1 line in ser-
vice in four to six weeks. Now it takes
one day.

Kozak said, “As MFS expands and
we become stronger in the market-
place, the customers will see a much
more responsive Pac Bell over the
coming years. They need to do that in
order to remain competitive.”

Network downtime can be a trillion
dollar bottleneck for business. The
New York City Partnership noted in
1990, that over $1 trillion in financial
transactions are conducted daily in
New York City. The business commu-
nity is dependent on these financial
transactions in order to operate.

In 1991 Nynex maintained a reliabil-
ity standard that permitted downtime of
up to 26.28 hours — which translates
to over three and a quarter business

days and $3.25 trillion in potentially
lost transactions, representing billions
of dollars in lost profits. MFS on the
other hand guaranteed maximum
downtime of only 53 minutes a year,
and was only down for five minutes.

MFS has been pushing to improve
standards across the board, by submit-
ting its standards and records to the
House of Representatives and FCC,
as an impetus for pushing all carriers
to adopt higher performance levels.
Kozak said, “I would like to character-
ize MFS as the Nordstrom’s approach
to service for the feeling of comfort of
certainty that we will be there if the
customer needs us.”

The LECs have been beefing up

“The opportunities for
cable TV companies
in competitive
access could spawn
a whole new set of
alliances as the local
loop is redefined.”

their networks in an effort to meet
these higher standards. Traditional
telco networks have been built using a
tree architecture. If there is a break
somewhere, then service is lost lower
down on the branch.

Pac Bell, for example, has initiated
an aggressive $100 million strategy for
upgrading its aging Los Angeles net-
work — 30 years old in some places —
to a fully digital network incorporating
SONET-based fiber-optic rings that
can instantly reroute traffic in the event
of a break somewhere. Gary Cuccio,
product marketing president at Pac
Bell said the recent FCC decision to
force the LECs to interconnect “will
motivate us to put in fiber faster.”

Overcoming the
barriers to competition

Realizing the high stakes up for
grabs, MFS has been a trailblazer in
opening the central offices to competi-
tion. In September 1989 it launched
the “Local Equal Access Initiative,”
which asked the FCC and the Depart-
ment of Justice to force the RBOCs
into competition in several different
areas. Actions requested included:

* Requiring RBOC interconnection
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of special access lines on a competi-
tive basis.

* RBOC unbundling of interstate
switched access traffic into component
parts.

* Allowing phone number portability
between service providers.

* Allowing equal access to Signaling
System 7 (SS7) data bases.

* Regulatory scrutiny of RBOC ser-
vices, particularly prohibition of anti-
competitive cross-subsidization to
competitive services.

* A system of careful auditing of
LEC cost data to ensure that costs are
not shifted to service elements that will
be resold as part of interconnection of-
ferings.

For many of these issues, the states
have the power to get involved, but
have taken a “wait-and-see” approach.
A few progressive states, like New
York, have gone ahead on their own to
accommodate these changes, and
speed the development of competition
within their regions of coverage.

In May 1991, the New York Public
Service Commission issued an order
for interconnection that approved a
New York Telephone (NYT) physical
collocation tariff for the provisioning of

intrastate traffic. Now Teleport is collo-
cating with NYT, enabling Teleport to
offer ISDN and Centrex services
(27,000 Centrex lines had been in-
stalled as of February of last year).

MFS has signed agreements to in-
terconnect with central offices (COs) in
New York and four in Boston. This en-
ables them to attract customers inter-
ested in connecting large networks with
some nodes that are outside of the
MFS range of coverage, using the CO
as an extension of the MFS network.

Last September, the FCC mandated
that all LECs with annual revenues in
excess of $100 million would be re-
quired to interconnect with whoever re-
quested it for special access connec-
tions. They are required to file inter-
connection tariffs by mid-February.
This paves the way for CAPs to begin
offering interstate services whereas
before, only intrastate connections
were possible.

As part of this ruling, the FCC re-
quired that LECs permit physical collo-
cation of equipment of those request-
ing it. Some feel that this goes too far,
including the chairman of the FCC, Al-
fred Sikes, who said, “It's not clear to
me what problems we are attempting

to resolve by requiring the local ex-
change carriers to provide physical col-
location to all interconnectors that re-
quest it.

“Often such a highly regulatory ap-
proach will create more real problems
than the illusory ones it seeks to re-
solve. This constitutes a ‘taking’ or
confiscation of local exchange carrier
property ... | have serious concerns
about the local exchange carriers’ abili-
ty to control access to their facilities
and thus the impact of such a mandate
on network reliability.”

The commission has left the door
open for “virtual collocation,” which al-
lows a CAP to run a fiber-optic line or
other connection between its office and
the LEC's. Virtual collocation is an op-
tion if the LEC can demonstrate its of-
fice is packed full, it is mutually agreed
upon between the CAP and the LEC,
or the state has a specific policy of re-
quiring virtual collocation. With virtual
collocation, the CAP can designate
what LEC equipment it will interface to.

In light of these changes, the FCC
has stated that LEC customers, bound
by existing special access contracts
with three or more years remaining,
have 90 days after expanded intercon-
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nection becomes available to consider
new options. If they do switch service
providers, the LEC is permitted to
charge a non-discriminatory one-time
reconfiguration fee.

So as not to hamstring the LECs out
between these new services, they
have been given a reprieve to begin
replacing the current pricing system
meted out by the Modified Final Judg-
ment, which required the LECs to offer
equal pricing for all IXCs per unit of
traffic. By November 1993, they must
have the new system in place consist-
ing of four types of charges:

1) A flat rate entrance facility charge
to be assessed for transporting IXC
traffic between the IXC and the LEC
serving wire center.

2) A flat trunk charge to be as-
sessed for service not requiring use of
the LEC's switches.

3) A usage charge based on the vol-
ume of traffic used by the LEC's
switches.

4) An interconnection charge based
on the volume of traffic generated.

By unbundling usage fees, from a
straight per unit traffic fee, the FCC
hopes to encourage more efficient use
of the transport facilities with a pricing
strategy that reflects cost and facili-
tates the development of interstate ac-
cess competition.

FCC Commissioner Ervin Duggan
said, “The future success of local com-
petition, the ability of the local tele-
phone companies to compete, the
preservation of vigorous interexchange
competition, even the protection of in-
terexchange service — all these de-
pend on our ability to reach a sound
conclusion on the rate structure and
rate level issues in this proceeding.”

Supplementing this new pricing
structure, the FCC is considering re-
quiring the LECs to interconnect to
CAPs for switched access services,
similar to that established for special
access. In addition, it is looking at re-
quiring the LECs to give SS7 to CAPs.

From the congressional side, Rep.
Jim Cooper has been pushing for H.R.
3515, which would require a new tariff
structure for facilitating increased CAP
penetration, similar to that being con-
sidered by the FCC. In addition it
would mandate number portability, so
that a customer switching service
providers would not be forced to switch
telephone numbers as well.

Who can play the CAP game?
Many call the CAPs cream skim-
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mers, because they are focusing on
the highly profitable business of busi-
ness, and are leaving residential users
to the LECs.

As the LECs begin to build fiber, the
CAP advantage erodes and they need
to find new niches to fill. While the
IXCs have been rolling out new data
services like Frame Relay, the LECs
have fallen behind in getting the tech-
nology on the road. This could prove a
point of assault to the CAPs. The Yan-
kee Group believes a key to CAP mar-
ket growth will involve moving away
from providers of special access cir-

cuits toward application-specific offer-
ings their customers require from ac-
cess providers.

The CAPs have begun offering cus-
tomers the ability to monitor their net-
works and reconfigure them to opti-
mize the cost, which is something that
LECs have avoided. Some CAPs even
ofter E1 circuits, the European equiva-
lent of at T1, which is not compatible.
This lets customers interface networks
directly with Europe.

The cable companies are attracted
to the CAP game by the notion that
they can expand the use of their net-
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work. Some estimate that 80% of all
cable companies have some fiber, so
they are uniquely positioned to offer
data and networking to both residential
and business customers. New tech-
nologies, like American Lightwave's
Soneplex are enabling these networks
to carry every kind of data imaginable.

That 80% of all CAPs are related to

cable companies may be due to the
strengths they bring to the table, main-
tains The Yankee Group. These in-
clude substantial capital, a long-term
view, right-of-way, existing customers
and the plant and plans for fiber. CAP
networks are by their nature, capital in-
tensive, as they are often based on the
state-of-the-art in fiber-optic technolo-
gy. The Yankee Group estimates that
$1 billion will have been invested in
CAP fiber-optic networks by the end of
1993. .
Many cable companies are already
in the process of converting their cable
plants to fiber. This same network
could be adapted to support voice and
data services as well. However,
Lowenstein believes that it will be a
few years before we begin to see CAP
networks completely integrated with
cable TV networks.

John Holobinko, at American Light-
wave, in Wallingford, CT, said that
many cable companies are moving into
the business of providing bypass ser-
vices for video services. Now instead
of satellite broadcasts, which can be
uplinked from anywhere, events are re-
layed using nationwide video distribu-
tion networks, such as Vyvx, a Willtell
subsidiary based in Oklahoma.
Holobinko said, “When ABC wants to
carry Monday night football, Vyvx does
not need a point-of-presence in Min-
neapolis and at ABC headquarters, it
uses a bypass carrier on both ends.”

Holobinko believes cable TV com-

“The FCC mandated
that all LECs with
annual revenues in
excess of $100
million would be
required to intercon-
nect with whoever
requested it.”

panies are looking more at bypass op-
erations now that they have fiber in the
local loop. He said that traditional tele-
phone T1 line equipment can easily
exceed $10,000 per end, because they
must subsidize expensive equipment
across a few users. Note that 80% of
all high capacity operations use four
T1s or less. Using a line of equipment
developed by American Lightwave
(called Soneplex) operators can price
a T1 service for about $2,000 an end.

New technologies are enabling cable
operators to interconnect LANs over ex-
isting coax, which could enable them to
leverage their existing base for CAP
services, without having to build fiber.
Zenith Data Systems has developed a
way of splitting radio frequencies over
coax for data. DEC’s Ethernet on televi-
sion serves the same purpose.

Cable companies right-of-way en-
ables them to subsidize network
growth with existing conduits, which
could otherwise weigh in at a hefty
price tag. Many utility companies are
taking advantage of this asset as well.
Baltimore Utilities operates a Balti-
more-based CAP network owned by
BG&E. Electric Lightwave in Seattle
and Portland, OR, is backed by Citi-
zens Utilities Capital Corp. Houston
lighting and power operates a CAP
network as a division of the company.

Satellite look angles
(Continued from page 34)

known or may be computed from a
U.S. Coast & Geodetic Survey 7.5 topo
map. The declination also may be read
from the same topo map. The program
is easily modified to read in less than
1°increments if desired.

2) It is written as a Lotus 1-2-3 tem-
plate. Lotus 1-2-3 is widely used through-
out the cable industry. Other 1-2-3 com-
patible programs such as Quattro Pro
also may be used to run the template.

3) The template can be modified for
use in the Southern Hemisphere.
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It has been designed with the idea
that a complete chart is printed out
and posted in the headend. (A partial
replica of the spreadsheet printout is
shown in the accompanying table on
page 34. This example spreadsheet
only shows from 60 to 63°. See ltem 5
following the program for directions to
expand it to cover your required arc.) It
can be used as needed without further
calculations. A clinometer, a common
magnetic compass and this chart are
the only resources needed to find a
satellite in the sky. With the relocation
of satellites, a chart printout of look an-
gles will be beneficial. CcT

MWR Telecom in Des Moines is a part
of lowa Power. Tulsa Metrolink, is part
of Oklahoma Public Service Co. All of
these utilities are able to leverage their
existing infrastructure of conduit for
these new CAP services.

How will these CAPs be able to un-
dercut the LECs that have already
spent so much capital and time in pro-
viding these services? Kozak said,
“Our network is not carrying all of the
people overhead.” While the LECs are
stuck with an existing bureaucracy, the
CAPs can start from ground zero de-
signing their organization for optimum
efficiency. Also, many of the CAPs are
using the latest in modern technology,
which can be cheaper to install and
maintain. American Lightwave's Sone-
plex is a good example. Another factor
is that the CAPs have been focusing
on the business market of customers
that are really profitable. This leaves
low return on investment universal ser-
vice to the LECs, which they are re-
quired to maintain.

The future of
competitive access

The opportunities for cable TV com-
panies in competitive access could
spawn a whole new set of alliances as
the local loop is redefined. They al-
ready have the networks that reach the
customer. Kozak said some are think-
ing about going into the telephone
business themselves.

There is nothing preventing them
from doing this for interstate traffic, if
they bypass the LECs completely.
However, within each state, the rules
may be different. Kozak cautions that
there is a different set of economics in-
volved in telephone service than enter-
tainment. He said that they may be
better off aligning themselves with
someone who already knows the busi-
ness.

The technology for voice over
coaxial cable exists and is being used
for the delivery of a one cable to the
home solution for voice and video in
England. Denver-based ONI produces
a product called CLC-500 used in
these networks. But many believe that
the margins would be too low to justify
cable companies getting into the voice
business. However, as the bandwidth
of interactivity demanded by con-
sumers begins to expand, this may
change. Cable companies may be
able to charge a premium for video-
phones or interactive virtual reality to
the home. CT
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Before You Buy A Digital
Compression System.

1.) Is it based on the international MPEG compression standard?
2.)  Will it work in PAL and NTSC formats?
3.)  Does it support the CCIR 601 Video standard?
4.) Is it interoperable with computer systems
and consumer electronic products?
5.)  Will it deliver CD quality audio?
6.) Will it transport video, audio, data and text?
7.)  Can you buy it today?

Only Scientific-Atlanta
Can Answer YES
To All These Questions.
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Scientific-Atlanta's Digital Network Architecture is based on a Universal Transport Layer™ that provides the mechanism to
send multiple digital services—at different data rates—uwith security and addressable conditional access for each service.

YES! 14d like to receive the "Guide to Digital
Compression” from the experts at Scientific-Atlanta.
Call 1-800-755-2640 today!

Scientific
Atlanta

Our customers are the winners.
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FCC-required

measurements
(Continued from page 33)

proximity to the analyzer noise floor to
provide an accurate measurement re-
sult.

The FCC specifies a normalized
noise bandwidth of 4 MHz for this mea-
surement, which is the 2714’s default
setting. Also, the 2714’s accuracy can
be enhanced under certain conditions
by utilizing an external preselector
and/or an internal preamp.

A 36 dB C/N is the immediate re-
quirement, with the mandated goal in
three years being 43 dB. One year plus
90 days from adoption of the regula-
tions, they tighten a little to 40 dB.

The final twist on C/N is the types of
signals to which the specifications
apply. Class | and Il signals (anything
resembling NTSC video) are broadly
specified in the regulations. With C/N,
however, the FCC realizes that some
signals received at the headend may al-
ready exceed the given limits. So the
specifications for C/N apply to the fol-
lowing classifications of signals:

® All public access and local origina-
tion channels (Class Il),

¢ All Class | signals first received via
direct feed from a traditional broadcast
station, an LPTV station or TV transla-
tor,

® All Class | signals picked up over-
the-air within their predicted Grade B
contour, and

® Ali Class | signals delivered to sub-
scribers within the signal’'s predicted
Grade B contour.

Hum

Hum bars rolling through your TV
picture are among the most annoying of
all distortions. Just when that slow mov-
ing, horizontal bar rolls off the top or
bottom of the screen and you think
you're rid of it, there it is again, at the
other end of the display.

Hum occurs when 60 Hz power line
energy, or its 120 Hz harmonic, modu-
lates the visual carrier. Expressed as a
percentage of the visual carrier, peak-to-
peak hum is measured with no modula-
tion on the channel in question. Since
modulation must be shut off to perform
the measurement, automating the pro-
cess is highly desirable.

The 2714 can measure hum on-line,
provided that sync-suppressed scram-
bling is not used on the selected chan-
nel. If it is, you'll have to shut off modu-
lation or scrambling to get accurate re-
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sults. This is because the measurement
looks for hum at sync tip, and if horizontal
sync is suppressed, the 60 Hz signal
component due to vertical sync will be
measured instead. Misinterpreting verti-
cal sync as hum would yield a very large,
inaccurate result.

The analyzer’'s hum routine first
records the visual carrier level. Then
the instrument switches to zero span
and acquires portions of the time do-
main waveform. A Fast Fourier trans-
form (FFT) moves the time domain
data back to the frequency domain to
simplify measurements of the 60 Hz
and 120 Hz components. Three re-

sults, each expressed as a percent of
visual carrier, are then displayed: 60
Hz hum, 120 Hz hum and total hum
(root-sum-square of 60 Hz and 120 Hz
hum). The entire process takes only a
few seconds.

This concludes the series on the re-
cent FCC technical regulations. With
this information, you’ll be better
equipped to deal with the specific mea-
surement issues surrounding them.
While they may still seem like a big has-
sle, these requirements are likely to im-
prove the technical quality of the prod-
uct you deliver — and that can only be
good for your business. CT
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CORRESPONDENT’S REPORT

“Time"” compressed TV?

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

he idea, according to proponents of

time compressed TV, is to deliver a
90-minute movie in just a few minutes to
a digital storage device in subscribers’
homes. Playback could take place either
immediately after the signal was re-
ceived or at some later point in time.

In Europe, an entrepreneur named
William Graven has been promoting this
approach and a digital VCR technology
developed by his company, EMC2. A
U.S. company, Instant Video Technolo-
gies (IVT), showed its time compressed
TV technology at the 1991 Consumer
Electronics show. IVT President Richard
Lang says that the core of its technology
is a patented system that he claims can
achieve a 100 to 200:1 time compres-
sion. Lang predicts IVT will introduce a
product for the commercial market within
12 months, with a price probably in the
$5,000 range. He believes it may be
three years before storage prices fall
enough to allow the company to offer a
consumer product — in the $400 to
$500 range. Incidentally Lang was a
principle and co-founder of Go-Video, a
U.S. company that deveioped a dual-
deck consumer VCR. The company
achieved widespread attention by suing
a number of Japanese VCR suppliers on
antitrust grounds.

Unlike EMC2, Lang believes VCRs
are not an appropriate storage technolo-
gy for a time compression delivery sys-
tem. Yet other storage approaches have
problems. At present, the read-write
times for hard disk drives are too slow
for full-motion video playback and RAM
devices used as buffers are currently

very costly. However, he is counting on
the rapid decline of memory costs to
continue. Lang also says that the cost of
consumer memory can be cut by deliver-
ing video programs in short segments,
say five minutes long, then sending a fol-
low-up burst sometime before the first
segment is completely played back. He
also suggests, for example, that some
memory could be located at an interme-
diate point in the network; e.g., fiber-
optic nodes serving 500 homes.

At least one more U.S. company has
entered the fray — USA Video Inc.,
which has been granted two patents for
systems architectures for time com-
pressed video-on-demand services.
USA Video (which is headquartered in
Beverly Hills, CA, and has research facil-
ities in Dallas) originally targeted the
telephone industry for application of its
technology, but because of the slowness
of telco fiber-in-the-loop (FITL) deploy-
ment it has shifted its efforts to the cable
industry. However, both cable and tele-
phone industry officials that have been
approached by USA Video have indicat-
ed that the company still has a lot to
learn about the industries it hopes to do
business with. USA Video President
Gordon Less is currently pursuing an al-
liance with computer maker Digital
Equipment Corp. (DEC).

Uncompressed digitized video

To get an overall view of how a time
compression system works technically, a
few steps in the digital processing must
be reviewed. First the video is digitized,
then the digitized video is compressed
and stored, and finally the resultant com-
pressed digitized video is transmitted at
a high data rate to a reception point

Table 1: Digital data rates (uncompressed) for several video

“It seems that ... the
mass use of time
compression faces
enough difficult hur-
dles to question how
soon or in what
manner it may be
realized.”

where it is stored for later playback at a
slower rate (a time uncompressed rate).

Table 1 shows some digital rates for
several video standards'. The first two
systems in the table (NTSC) are com-
posite video systems and the second
two systems (CCIR 601 and SMPTE
240M) are component video systems?.

* Composite NTSC video is the famil-
iar NTSC signal with the two chromi-
nance signals modulated on the subcar-
rier, which is multiplexed with the lumi-
nance signal and the combination is a
single output signal.

¢ Component video keeps the lumi-
nance signal (Y) and the two chromi-
nance signals (R-Y and B-Y) separate,
and therefore component video has
three signal outputs.

CCIR (Consultive Committee Interna-
tional Radio) 601 is an international
standard adopted by the NTSC, PAL
and SECAM countries for digitizing any
of those video signals. SMPTE 240M is
a standard adopted by the Society of
Motion Picture and Television Engineers

standards
8-bit 10-bit
System Sample rate data rate data rate
NTSC 10.74 MHz = 3f 85.92 Mbit/s 107.4 Mbit/s
NTSC 14.32 MHz = 4f 114.5 Mbit/s 143.2 Mbit/s
CCIR 601 13.5 MHz 216 Mbit/s 270 Mbit/s
SMPTE 240M 74.25 MHz 1,188 Mbit/s 1,485 Mbit/s
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Table 2: image and video compression standards

Features JPEG MPEG-I MPEG-II Px64
Full-color still images Yes
Full-motion video Yes Yes Yes Yes
Broadcast-quality

full-motion video Yes Yes
Image size 64Kx64K 306x240 640x480 360x288

{max.)
Compression ratios 10 to 80:1 200:1 100:1 100:1 to 2,000:1
{max.) (max.)

Data rates

(compressed) 1.5 Mbps 5-10 Mbps 64 kbps-2 Mbps

(SMPTE) while the Japanese MUSE
HDTV system was being considered
very strongly as an HDTV standard. All
four of the current digital HDTV stan-
dards under current consideration use
component digitization but the sampling
rates are different for each of them.

Since composite video is a single
signal, the digital sampling rate is of a
single value — usually either three or
four times the 3.58 MHz color subcarri-
er frequency. However, since compo-
nent video is a three-signal (Y, R-Y, B-
Y) system, three separate digital sam-
pling rates are specified. In CCIR 601
the 13.5 MHz sample rate is applied to
the luminance (Y) signal. Since lower
spatial resolution is required in color,
the two chrominance signals are each
sampled at one-half the luminance
rate; i.e., 6.75 MHz.

Compressed digitized video

As shown in Table 2, image and
video compression standards fall into
four classes: JPEG (Joint Photographic
Experts Group), MPEG-1, MPEG:-Il (Mo-
tion Picture Experts Group) and Px64
(CCITT H.261). The JPEG standard was

developed for still images, but some
commercially available chips® can oper-
ate at 30 frames/s.

MPEG-| applies to full-motion video
and was originally intended for CD-
ROM applications (about 1.5 Mbps)
yielding VHS-quality decompressed
video, while the intent of MPEG-Il is to
offer improved video quality suitable for
broadcast operations. MPEG-II has not
yet been formally ratified but a Working
Draft is scheduled to be “frozen” by a
scheduled March 1993 meeting of the
MPEG in Australia. The Px64 (CCITT
H.261) standard is intended for video
teleconferencing.

Time compressed TV

If a 60:1 compression ratio is applied
to the composite NTSC signal of 85.92
Mbps the resultant compressed signal is
about 1.5 Mbps. A compression ratio of
120:1 produces a signal of about 750
kbps — in the neighborhood of very
high quality video teleconferencing.
Compression of 60:1 is close to that
used in all four HDTV digital schemes.
Their sampling rates vary from about 50
to 75 MHz yielding data rates varying

Table 3: eExamples of transmission times

Transmission bandwidth (MHz)

Program Transmission time in Video
length (min.) minutes and seconds compression

5 158 12.5s 6.3s 13s 04 60:1

37.5s 6.3s 3.2s 0.6s 0.2s 120:1

30 7.5m 1.25m 38s L5s 2.25s 60:1

3.75m 38s 19s 3.8s 1.13s 120:1

60 15m 2.5m 1.25m 15s 4.5s 60:1

7.5m 1.25m 37.5s 7.5s 2.25s 120:1

120 30m Sm 2.5m 30s 9s 60:1

15m 2.5m 1.25m 15s 4.5s 120:1

6 36 72 360 1,200

/8
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from about 14 to 18 Mbps. The com-
pressed 1.5 Mbps signal can be trans-
mitted in a 6 MHz channel at four times
that rate. Therefore a 60-minute pro-
gram can be transmitted in 15 minutes
in a 6 MHz channel. The values in Table
3 are derived in that manner. The com-
pression of HDTV is applied to compo-
nent digital signals. In compressing the
NTSC composite digital signal using a
much more conservative compression
ratio of 30:1 would merely double the
values in Table 3.

Conclusions

IVT's Lang argues that time compres-
sion is the most cost-effective way to
achieve a true video-on-demand capa-
bility. He claims that by using just six
video channels on a cable system IVT
can download a full-length movie in just
two minutes. Lang notes another advan-
tage of a time compression system: By
downloading to a digital storage device
in the home it allows viewers to enjoy
VCR:-like features (e.g., pause, rewind,
fast forward) that real-time transmission
schemes cannot readily offer.

However the price of that home de-
vice presents one of the significant ob-
stacles in the path to mass implementa-
tion of time compression TV. Cable op-
erators are going to be more than a little
reluctant to foot the bill for every sub-
scriber at $400 to $500 each. Lang,
however, proposes that it may be possi-
ble that others (i.e., pay-per-view pro-
grammers) may pay for them.

It seems that, although certainly tech-
nically feasible, the mass use of time
compression faces enough difficult hur-
dles to question how soon or in what
manner it may be realized. The pro-
posers, of course, will continue to pro-
mote and hope. But if they are occasion-
ally disheartened with their progress
they might well keep in mind an encour-
aging definition of hope by the playwright
Jean Kerr — “Hope is the feeling you
have that the feeling you have isn't per-
manent.” CT
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Signal leakage calibration, etc.

By Dick Shimp
Manager of Technical Support
ComSonics Inc.

Hardware used to measure signal leakage escaping from
a CATV coaxial environment hasn’'t changed very much
over the years. This is a true statement probably for the
same reason a few pieces of properly formed wire strategi-
cally placed on a small board makes the best mouse trap (so
far). Both devices aid in simple elimination tasks that involve
far more complex physical properties during execution. This
article addresses some of the questions that, on a daily
basis, plague those required to perform this most important
function.

Leakage basics
Fundamental leakage quantification device requirements
are:

* Select or insert a test carrier for leakage control.

¢ Selectively intercept energy inadvertently emitted from
the cable.

¢ Interpret and display its root mean square (RMS) ampli-
tude.

Let's expand a bit on this listing. First, among all the other
channels carried, one signal (or perhaps more) acts specifi-
cally as a signal leakage indicator. It may be a discrete and
dedicated carrier used only for this purpose. It also may be a
normal picture delivering TV carrier, doubling as designated
signal leakage channel and perhaps even serving triple duty
as one of the system pilot carriers.

With a test signal inside the coaxial system, causes of in-
tegrity loss create microscopic means to quite visible means
of signal escape. The years have seen many changes as the
importance of signal containment became focused. As ex-
amples, consider the near extinction of two-piece F-connec-
tors, braid-only drop cables and sleeveless hardline connec-
tors. Even given all the improvements, some degree of in-
tegrity loss is a fact of life because of harsh environmental
exposure. Temperature presents an ever-changing chal-
lenge because of the expansion and contraction of the met-
als comprising the system. Wind and ice wreak havoc in
their selective geographic areas accompanied by rodent
damage.

Energy hurls from within the coaxial system opening at
the speed of light. Some escaping energy passes onto a thin
surface layer of the cable sheath and eventually dissipates
as heat. Some energy breaks free from the near-field coher-
ent bond at the leakage point as well as from the surface of
the outer conductor and launches into the surrounding far-
field space. It is the latter that generates signal leakage and
causes concern.

Signal leakage is present in the free-space surrounding

“Signal leakage equipment
supplied with an internal-
calibration source provides the
user with a readily available
transfer standard.”

80

coaxial systems. The magnitude is proportional to the
amount originally launched into the system modified by the
degree of system shielding integrity and the distance from
the launch mechanism. Its amplitude is never zero, but, gov-
erned by our choice of detection equipment, may be below
our ability to quantify.

To determine the amplitude of a given leak, expose an
antenna to space and systematically search for one (or
more) of the previously mentioned test carriers. The antenna
continuously intercepts electromagnetic fields that get routed
through a short interconnecting cable to the receiving de-
vice. It is up to the receiver to isolate the lone signal that re-
flects the leakage state within the system and determines
the absolute field strength of the intercepted power. The ac-
curacy of the answer is totally dependent upon the cumula-
tive calibration of the system.

Legal references

The Federal Communications Commission controls radi-
ated signal traffic to make the most efficient use of free-
space signaling. There may seem to exist an unlimited num-
ber of frequency allocations to propagate radiated informa-
tion. Endless demand dispels this premise. With present
coaxial technology, spectrum reuse makes delivery of cable
TV signals possible. This philosophy is achievable only so
long as conflict does not exist. An adequate amount of
shielding integrity, maintained within the coaxial environ-
ment, minimizes the signal leakage conflict.

Part 47 of the Federal Code of Regulations, paragraphs
76.605 (11), 76.611, 76.612, 76.614, 76.615 and 76.616, pro-
vides the operator with specific level limitations for various
portions of signal leakage containment efforts. By far, how-
ever, by describing the maximum allowable leakage for
every 24-hour period, 365 days each year, the first para-
graph, 76.605(11), contains the controlling specification.

Stated leakage specification limits, whether 20, 50 or 100
uV/m, give absolute ceiling levels. Perfecting monitoring
techniques and maintaining hardware calibration improves
confidence in the ability to maintain the leakage levels below
the legal threshold.

A frequency-selective shielding integrity loss is not typical.
Honoring the most stringent leakage limits allows using any
signal carried on the system to accomplish control across
the occupied CATV spectrum. Keep in mind that the FCC
expects obtaining cumulative leakage index (CLI) samples at
a frequency location within the commercial aircraft naviga-
tion and communication signaling frequencies, i.e., between
108 and 137 MHz, or adjusted to be equivalent.

Leakage signal source

* Frequency discussion. Regardless of the channel or
carrier selected for monitoring, it is vitally important that the
test signal frequency matches the tuned detector center fre-
quency within the tolerance allowed by the bandwidth of the
latter and its temperature dependence. A detector with 2 kHz
bandwidth used in conjunction with a modulator specified to
deliver a given center frequency + 5 kHz invites error.

* Amplitude discussion. Quantifying signal leakage is the
equivalent of determining the interference potential experi-
enced by allowing normal signal carriage to escape the con-
fines of the coaxial environment. Making the evaluation
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“Frequent use of (an internal-
calibration) source connects
the user with a degree of reality
while performing the difficult
task of localizing and
quantifying leakage.”

delivered to the terminals of an antenna: the strength of the
surrounding field, the tuned impedance, and the directivity.
The field strength value represents the unknown variable in
this trio affected primarily by the size of the shielding flaw or
flaws present within the immediate area. Tuned antenna
impedance varies somewhat with mounting position, but
very little affects the nominal value achieved by proper ele-
ment length adjustment.

Antenna directivity determines terminal voltage gain. Di-
rectivity refers to the field pattern difference exhibited by a
particular antenna when compared to a theoretical antenna.
The latter isotropic antenna assumes a spherical pattern
with signal gain equal to one. Practical antenna patterns, on
the other hand, reduce the sensitivity in certain portions of
the pick-up sphere while realizing improvement in the areas
remaining. Signals received with the antenna in the direction
of the improved sensitivity will produce higher terminal volt-
age than those theoretically available from the isotropic de-
vice.

The sensitivity pattern of a tuned dipole resembles an in-
finitely large donut with the antenna elements spearing the

donut hole. With elements parallel to the earth, the horizon-
tally positioned dipole donut pattern rolls the surface of the
earth. Vertical orientation flips the donut on its side and the
antenna elements are perpendicular to the earth. In free-
space, both positions demonstrate a maximum gain, perpen-
dicular to the elements’ center, equal to 1.64 times that of
the isotropic receptor or about 2.14 dB.

Removing one element from a half-wave dipole and
adding an RF ground to one end constructs a quarter-wave
monopole. The antenna exhibits much the same sensitivity
as its dipole counterpart with a radiation pattern resembling
the upper half of a donut lying on its side. A single element
mounted to an ideal ground plane exhibits the same gain po-
tential as a twin-element tuned dipole.

Calibration techniques

Locating and quantifying signal leakage requires a rela-
tively simple set of hardware: a test signal transmitter, a test
signal detector and an antenna (along with considerable pa-
tience). The following concentrates on indirect and direct
methods of confirming the accuracy of these devices.

* Test source calibration. Meaningful signal leakage test-
ing requires identical peak amplitudes from both the test sig-
nal source and the nearest adjacent active channel. If a sep-
arate device, dedicated to signal leakage, the test source
likely contains symmetrical amplitude modulation. Remove
such modulation from the carrier before adjusting its peak
amplitude.

Test source frequency drifts somewhat with reference
crystal aging. Periodic use of a frequency counter ensures
that the transmitter carrier remains close to the center of the
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detector's narrow passbhand. Use a frequency counter capa-
ble of at least 1,000 Hz resolution and remove the test signal
modulation from the carrier before deciding the correct fre-
quency.

Adjust the amplitude of a video modulator doubling as a
leakage test source with or without modulation applied since
the peak carrier amplitude is identical in both cases. Ampli-
tude calibration requires setting the test signal level equal to
the peak level of the nearest adjacent channel. Long-term
frequency stability causes a calibration concemn when using
video-sensing detection methods. A modulator normally
serves as the device for video sensing leakage testing be-
sides its primary duty of delivering pictures. Modulators per-
form their primary function without compromise while exhibit-
ing a center frequency error of £5,000 Hz. Yet, the same fre-
quency skews can place the carrier outside the passband of
a signal leakage detector. Periodic checks of the center fre-
quency reward you well by reducing the probability of
searching for an out-of-touch carrier.

Use a frequency counter to compare the modulator's cen-
ter frequency with the detector manufacturer's specified cen-
ter frequency. A difference of 1,000 Hz may cause sensitivity
loss symptoms when operating leakage detectors at temper-
ature extremes. The modulator holds its center frequency
more closely when operated within a controlled environment
allowing no more than a few degrees of temperature fluctua-
tion.

® Test detector calibration. Indirect calibration depends on
manufacturer supplied transfer standards built into the hard-
ware in concert with an occasional test to confirm the stan-
dard’s accuracy. Some signal leakage detectors have no in-

ternal provisions for calibration confirmation. Those require
checking with more direct methods discussed later. Others
contain an internal temperature independent source for pro-
viding received signal amplitude confidence. The typical cali-
bration source provides a signal that is equivalent to 20
uV/m at the input connector assuming use of a tuned dipole.
During equipment use, follow the manufacturer’s instructions
for calibration checks often since the accuracy of all mea-
surements depend upon this setting.

It's relatively easy to directly couple the transmitter signal
into the detector to test the calibration accuracy and, if pre-
sent, the accuracy of the internal calibration source. Be-
cause of the typical detector’s sensitivity, perform the test re-
motely from the transmitter, using the test signal available at
a subscriber tap or the equivalent.

The trick is lowering the test signal until it is equivalent to
20 uV/m. Since the signal leakage detector is being calibrat-
ed, establishing this quantity requires use of another tool.
Measure the value of the leakage test signal with a signal
level meter or spectrum analyzer'. (Check the calibration
date on both.) Armed with the starting value, reduce the am-
plitude with in-line pads or, if available, a step attenuator to
the equivalent of 20 uV/m.

Part 1A: Determine the decibel voltage equivalent of 20
uV/m using:

dBmV = 20logE - 20l0g(20.7F)

Where:
E=pV/m -
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F = Frequency in MHz
Example: For 108.6250 MHz then:

dBmV = 20l0g(20) - 20l0g(20.7 x 108.625)

(20 pV/m)

=-41.017

Part 1B: Then compute the attenuation value necessary
using:

Attenuator value = input level - dBmV 5, ,y/m)
Given an unmodulated input signal level of +5 dBmV:
Attenuation value g, = 5 - (-41.017) = 46.017 dB

Finally, connect the +5 dBmV test signal source to the
detector through the computed attenuator value. Be sure
that the connections are tight to avoid creating leakage
around the pads; otherwise the level may be higher than ex-
pected. An absolute measuring detector? should indicate 20
puV/m. Set the indicator of those detectors with variable gain
to the proper 20 uV/m scale mark. Engage the calibration
source and note that the indicator does not move signifi-
cantly. Little movement signifies that the calibration source
and the input signal are nearly the same amplitude at the
input connector and that the amplitude of both is equivalent
to 20 pv/m.

« Radiated field calibration. It may be desirable to dynam-
ically calibrate the entire signal leakage system, as used,
rather than as discrete devices. This also is possible, but
set-up is a bit more time consuming. With direct-connection
methods, only two parameters need controlling to ensure
accurate calibration: test signal amplitude and frequency.
These items retain their importance when using a con-
trolled, radiated field with a couple of variables added to the
list: antenna orientation and antenna type.

To establish a reasonably accurate radiated field
strength of any value, pump a signal into an antenna, prop-
erly tuned for the frequency chosen, while monitoring the
field strength with a calibrated field strength meter and an
appropriately tuned and oriented half-wave dipole located
five or more wavelengths from the transmitting antenna.
The area surrounding both antennas should be obstacle-
free for a diameter of 10 or more wavelengths. As a starting
point, consider the following theoretical study.

Part 2A: Determine the equivalent power level of a 20E-6
volts per meter (20 pV/m) field strength:

20E-6%/377 = P = 1.061E-12 watts per meter
Part 2B: Given that:

f = 108.6250 MHz
A = 2.76 meters

A = 3 meters
Gt monopoie) = 214 dB = 1.64
Gligipa = 2.14 dB = 1.64

(mon |e)3 =-1.0 dB =0.794
Gligooe = 2.14 dB = 1.64
Where:

f = Test frequency

BACK TO BASICS/COMMUNICATIONS TECHNOLOGY

A = Test frequency wavelength
A = Transmission path length
Gt = Transmitting antenna gain
Gr = Receiving antenna gain
Part 2C: Find power (and equivalent dBmV level) needed at
the transmitting antenna terminals to establish a field density
of 1.061E-12 watts per meter at a distance of 10 feet from
the antenna with a properly grounded quarter-wave
monopole and with a free-space suspended half-wave dipole
using:
(4 m A%Pr)/Gt = (4 x 32 x 1.061E-12)/1.64
= 73.17E-12 watts
=V7317E-12x 75
= 74.08E-6 volts
= 20log(74.08E-6/1E-3)
=-22.61 dBmV
Part 2D: Alternately, buy a calibrated leakage source from
those available for this purpose and follow the manufactur-
er’s recipe for accurate field generation.
Part 2E: Determine the receiver voltage developed by in-
serting a vertical quarter-wave monopole into a 20 uV/m ver-
tically polarized field using:
P(A2Gr/4 )= 1.061E-12 x ([2.7612 x 0.794)/4r)
=511.0E-15 watts
=V511.0E-15x 75
= 6.191E-6 volts
= 20log(6.191E-6/1E-3)
=-44.16 dBmV

Part 2F: The difference noted using a receiving dipole with
matching transmitting antenna polarization is obtained by:

P(A2Gr/4 m)= 1.061E-12 x ([2.7612 x 1.64)/4r)

= 1.056E-12 watts

=v1.056.0E-12 x 75

= 8.898E-6 volts

= 20log(8.898E-6/1E-3)
=-41.01 dBmV

* Antenna calibration. Element length and antenna mount-
ing contribute to overall signal reception calibration. Tuned
elements of a dipole and a monopole have a direct relation-
ship with the wavelength of the test signal and are ex-
pressed by the following: -

JANUARY 1993 89



Leakage measurements:
Calibrating your dipole
and field strength meter

By Jack Webb
Applications Engineering Production Manager
Sencore

ost commercial dipole antennas come with an antenna

factor chart or a table for correlating signal level readings
to field strength. With these tools and properly functioning test
equipment, you can be relatively sure of accurate leakage mea-
surements by simply following good engineering practices. (See
Figure 1 for the measurement system setup.)

If you are not sure of your equipment or have constructed
your own dipole antenna you can use the following procedure to
check or calibrate your instruments. This procedure also can be
applied to any of your leakage patrolling and measurement sys-
tems, and is especially useful on systems that are vehicular-
mounted, since the antenna pattern may be significantly altered
when mounted on the vehicle or when used in the proximity of
other antennas, ladders, booms, etc., common to service vehi-
cles.

The signal level meter is the easiest part of the system to
check and calibrate. Follow your established procedure for this
as you would normally or consult the manufacturer's operating
manual. In brief this can be done by simply applying a signal of
known amplitude to the input, tuning the meter to the signal and
making sure the proper level is displayed on the meter. Be sure
to use a known good source and to check the lower input ranges
of -20 to -40 dBmV, where you will be making most leakage
measurements.

Your dipole antenna may include a preamp in order to im-
prove the sensitivity of your signal level meter. If this is the case
you should be sure that it is operating properly and providing the
expected amount of gain at the proper frequencies. If a bench
sweep is available, test the amplifier as you would any other
used in your system, referring to the manufacturer's specifica-
tions. If a bench sweep is not available, use the same source
that your used to check your meter's proper operation, tuning to
several frequencies in the band where you will be making your

leakage measurements. The gain of the amplifier will be the dif-
ference between the level of your source and the level read on
your meter. The gain should be within 1 dB of the manufacturer's
spec. Typically 15 to 20 dB of gain is required to provide suffi-
cient meter sensitivity. The gain of this amplifier will either be in-
cluded in the tables provided by the dipole manufacturer or used
in your calculations to convert your meter reading to field
strength.

One precaution should be observed when using a preamp to
extend the sensitivity of a signal level meter: the preamp is gen-
erally a broadband amplifier that is susceptible to overload by
strong local over-the-air broadcast signals. Broadcast signals
can easily be 100 dB stronger than the leakage signals that we
are trying to measure. For this reason a bandpass filter is often
used between the dipole elements and the preamp, thus pre-
venting the stronger signals from overloading our preamp caus-
ing erroneous readings. Naturally the filter will have an insertion
loss that may affect the level measurement. This loss will have to
be measured and used in our calculation of field strength. You
can easily measure this insertion loss using the same method
that you used to test the preamp. Remember, a typical bench
sweep system cannot be used to accurately test the rejection or
shape factor of a filter, but will give a good measurement of the
insertion loss.

Finally, the dipole antenna itself is the most often confusing
part of any leakage measuring system. This confusion probably
stems from the fact that our dipole has no input, no electronics or
power supply — but pulls signals “right out of the air.” This is not
magic. It is in fact quite predicable and quantifiable. We will not
go into complex antenna theory here, but | ask you to have faith
(and, well, trust me). Simply stated, the electromagnetic waves
traveling through the air set up a field that excites the electrons in
the dipole antenna when the wavelength of the dipole matches
the wavelength of the electromagnetic waves. The electron mo-
tion in the antenna produces a potential across its output termi-
nals that we can measure with our signal level meter. Quantify-

Figure 1: Leakage measurement system
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Choose from our full line of rack,
strand and pole mount equipment.
Optical transmitters and repeaters
areavailable with 4 or 6 mw lasers
at 1310 nm, rack or strand mount.
The rack housing accommodates up
to 2 transmitter or receiver units
within 2 mounting spaces. One
strand-mount trunk station provices
30dBm V output and accommo-
dates up to 4 receivers or 2 transmit-
tersor 2 receivers and | transmitter
withan A/B switch plus status
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DIGITAL
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cal fibers. Sumitomo systems trans-
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PAL and BTSC baseband video
audio signals at 2.4 GBs, 24 chan-
nels on asingle fiber; 1.2 GBs, 12
channels; or 400 Mbs, 4 channels.
Up to 72 channels fitin a single
6-foot rack. Channel capacity can
be doubled via Wave Division Mul-
tiplexing. Transmission distance:
up to 80 km without a regenerator.
Express and drop regenerators
available. Systems meet RS250C
medium haul specifications.

your light-support system.

CONNECTION SYSTEMS

FUSION SPLICERS
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economical, high-quality splices.
Advanced features include high-
speed imagingin two directions,
self-diagnostic arc testand high-
accuracy splice loss estimation, plus
easy-to-use tools for fast stripping
and cleaving Sumitomo Type 35 is
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51 splices up to 12 fibers at once
Our splice sleeves provide optimum
protection.
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axial deposition (VAD), the
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tion from all dielectric to double
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tions (lashed aerial, ductand direct
buried) and environments.
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& 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
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ing these antenna
characteristics is the
last challenge we
face in calibrating our
leakage system.

One of the key pa-
rameters of adipole
antenna is tuning it to
the proper frequency
or wavelength. Most
manufactures pro-
vide a table for tun-
able dipoles or a
fixed dipole for a
specific frequency. If necessary you can easily calculate the
proper element length (see Figure 2) with the following equation:

Figure 2: Dipole element
length
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Dipole

L = 2,808/F

Where:
L = the length of one side (one element) in inches
F = the frequency in MHz

The bandwidth of the dipole antenna also can be calculated,
but is unnecessary since most dipoles are constructed of ele-
ments of sufficient diameter-to-length ratio to produce sufficient
bandwidth that simple length adjustment, to the nearest inch, is
sufficient to tune our dipole. Dipole tuning can be verified using a
bench sweep system and a bridge. Setup is as though you were
to measure the return loss of the antenna. The maximum return
loss or best match will occur at the antenna’s resonate frequen-
¢y, which you can measure using the markers of the sweep sys-
tem.

Setting up the calibration field
Measuring the actual gain or antenna factor of your dipole
can be quite a technical challenge best left to later discussion.

The best method to calibrate your leakage measurement system
is to set up a known field in which you control the leakage field
strength, the distance to the source antenna and the environ-
ment (clear of obstructions and reflectors that disturb your anten-
na pattern). This is done by using an area clear of any conductor
or reflective objects within a minimum of 20 feet from your
source antenna and 20 feet from your dipole to be calibrated.
Twenty feet is an absolute minimum and 30 to 50 feet would
provide a better calibration. Naturally, if your leakage measure-
ment system is mounted to a vehicle you want to make the cali-
bration with the antenna mounted on the vehicle as though the
vehicle were in normal use.

To establish your calibrated field, a reference calibrated leak-
age measurement system must be used. (See Figure 3.) The
signal source can be any source capable of long-term stability,
such as an agile modulator or signal generator. A spare modula-
tor modulated with a typical system signal is the best. Don't for-
get, when we build a leak for calibration purposes, that we are
still responsible for this “leak” and the level should not exceed 20
uV/m. This signal should be fed to a dipole antenna similar to the
one you will use for measurements. The source dipole must be
mounted with a minimum of metal hardware to a mast or struc-
ture that will not modify the receiving antenna’s pattern.

Using the output level control on the modulator and a fixed
pad you should easily be able to achieve a leak of 19 pV/m at
the frequency you will be testing (about +6 dBmV at Ch. 14 fed
to the dipole). A helper may be required to adjust the source
level while you measure the leakage. Recording the modulator
output level, the placement of the source antenna and measure-
ment antenna will allow you to reproduce the field whenever you
need it. A permanently mounted source antenna on a wood
mast and painted locator marks in the parking lot are common
methods.

In making your measurements some calculations will be nec-
essary. Your field strength meter measures in dBmV while leak-
age is measured in uV/m. You should already have a good un-
derstanding of the common term dBmV (decibels above 1 milli-

Figure 3: A calibrated leak
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Conversion table for dBmV to uV/m

Channel: 14 at 121.25 MHz
Preamp: 15 dB gain
Filter: 2 dB loss

Meter Leakage Meter Leakage
level level level level
-40 dBmV 6 uV/m -10 dBmV 177 uV/m
-39 dBmV 6 uV/m -9 dBmV 199 pV/im
-38 dBmV 7 uV/im -8 dBmV 223 uV/im
-37 dBmV 8 uVvim -7 dBmV 250 pV/m
-36 dBmV 9 uV/m -6 dBmV 281 pV/m
-35 dBmV 10 pV/m -5 dBmV 315 uV/m
-34 dBmV 11 uV/m -4 dBmV 354 uV/m
-33 dBmV 13 uV/m -3 dBmV 397 uV/m
-32 dBmV 14 uV/m -2dBmv 445 uV/m
-31 dBmV 16 uv/m -1 dBmV 500 uvVim
-30 dBmV 18 uv/m 0 dBmV 561 uV/m
-29 dBmV 20 uV/m 1 dBmV 629 uV/m
-28 dBmV 22 uVim 2 dBmV 706 pV/m
-27 dBmV 25 uV/m 3dBmV 792 uV/m
-26 dBmvV 28 uv/im 4 dBmV 889 uv/m
-25 dBmV 32 uV/im 5dBmV 997 uv/im
-24 dBmV 35 puv/m 6 dBmV 1,119 uV/m
-23 dBmV 40 pVim 7 dBmV 1,255 uV/im
-22 dBmV 45 pVim 8 dBmV 1,408 uV/im
-21 dBmV 50 uV/m 9 dBmV 1,580 pV/m
-20 dBmV 56 uv/m 10 dBmV 1,773 uV/m
-19 dBmV 63 uv/m 11 dBmV 1,989 pv/m
-18 dBmV 71 uVim 12 dBmV 2,232 yV/m
-17 dBmV 79 uV/m 13 dBmV 2,504 uV/m
-16 dBmV 89 uV/m 14 dBmV 2,810 uV/m
-15 dBmV 100 uV/m 15dBmV 3,153 pV/im
-14 dBmV 112 uV/m 16 dBmV 3,537 uV/m
-13 dBmV 126 uV/m 17 dBmV 3,969 pV/m
-12 dBmV 141 uV/m 18 dBmV 4,453 pV/im
11 dBmV 158 uV/m 19 dBmVv 4,997 uV/im

volt across a 75 ohm load). The term pV/m refers to the field in-
tensity in microvolts per wavelength of the signal. Conversions
require the following formulas:

Eggmym = Vagmy + 20l0gF - 33.7dB -G + L

Eum=021"V,, " F,

nv/m

V,y = E /(021 *Fy)
V5. = 20l0g(V, /1 mV)

\V} e 10(EdBmV/20)

mvi
V gy = 20l0g(V,, /1 V)

prm = 10(EdBuV/20)
Where:

E = field strength

V = voltage

F = frequency

G = gain of the preamp
L = loss of the filter

Example: When measuring a level with your signal level
meter insert the proper criteria in the formula as indicated here.
Our meter reads -25 dBmV at Ch. 2, we are using a standard
dipole, a preamp with 15 dB of gain and a filter with 2 dB inser-
tion loss.

Egmyim = Vegmy + 2010gF -33.7dB - G + L -
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FOR QUALITY RF SERVICES, JERROLD,
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RCA PADS
(Single value O to 20dB in 1 dB steps)
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=-25 dBmV + 20(log 55.25 MHz) - 33.7dB - 15dB + 2 dB
=-36.5 dBmV/m

Egevim = Edgmym + 60 dBUV/M

dBuV/m

= -36.5 dBmV/m + 60 dBuV/m

=23.5dBuV/m
va = 10(VdByv720)

=1 0[(23.5 dBuV/imy20]

= 101 18
=15.0 uV/m

To simplify the mathematics of leakage measurement
you should get or use the table provided with your dipole
or create your own. Tables are not readily available since
a different one must be used for each frequency. If you
have access to a PC with a spreadsheet program the pre-
vious formulas can be consolidated to the following for-
mula and used to produce a table like the accompanying
one on page 97.

V. vim = 10%((A7+60+20%log($C$4)-33.7-$B$5+$B$6)/20)

Where:

A7-A, = dBmV = meter level measured (from -40 to +20 dBmV)
C4 = MHz = frequency of leakage

BS = G = preamp gain

B6 = L = filter loss

To make your table, simply insert the correct figures for
your preamp, filter and frequency; take your measure-
ment and look up the corresponding leakage. To work
from pV/m to dBmV use the following:

Viemy = 20%log(uv/m) - 60 - 20*logF +33.7 + G- L
If you are determined to test the accuracy of your dipole try
this formula:

=[P "G,;"G,"X%(4rnR)?]

Where:

P, = power at the receive antenna
P, = power at the transmit antenna
G, = gain of the transmit antenna
G, = gain of the receive antenna

X = wavelength of the signal

R = distance between the antennas

By setting up your distance between antennas at one wave-
length and using the same type antenna for both the source and
measurement you can simplify the equation to:

G =4mP,/P,
Thus, by measuring the input power to the source antenna

and the output power of the measurement antenna you can cal-
culate the gain of your particular antenna. BTB
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DINOSAURS CLUB Y™

Mesozoic droppings

By Isaac S. Blonder

hy do | qualify as a cable di-

nosaur? By age and experience,
of course. | was born in New York City,
June 24, 1916, and moved to rural
Connecticut in 1922. | grew up at the
same time as radio and television and
always in the fringe reception areas.

Cutting teeth on radio

Crystal radios were the principal
means of radio reception in the early
1920s, and almost every household
possessed long wire antennas strung
from the house to adjacent tress, which
were able to receive the major market
stations from across the nation. | re-
member sitting in a neighbor’'s parlor
until the dawn, listening in turn to New
York City, Pittsburgh, Chicago and
Denver as the distant signals grew
stronger as night fell in each city.

Battery-powered radios appeared in
the mid-1920s, followed quickly by AC-
powered home models in bewildering
profusion. My father had a garage and |
was a grease jockey until the end of my
college career. The early automobiles
had expensive radios with dry cell B-bat-
teries for the voltage, and everyone en-
vied the affluent drivers. Repairing the
radios fell to the educated son. | had a
great time with the car radios and neigh-
bors’ home models.

Breaking into television

By 1940, | had a master's degree in
physics from Cornell and no high-level
job. Finally, in 1941, the GE personnel
department in Bridgepont, CT, from the

depths of its generous heart, took me
on as a troubleshooter in the radio fac-
tory ($40 weekly). Several months
later, in the mail, came an equally gen-
erous letter from the United States of-
fering me a commission in the army for
one year to engage in research.
Arriving at Fort Monmouth, before
Pearl Harbor, | learned that the re-
search was being a radar officer in the
British Army in England!

Four years later, out of the army and
strong on radar and weak on physics, |
found a job at Panoramic Radio Corp.
in New York City. There | met Ben
Tongue, the company’s very young
and highly competent chief engineer.
Still wanting to dabble in physics, !
moved to City College as an instructor
in engineering physics. After a couple
of years of boring myself to despair by
preaching the same old material to inat-
tentive students, | joined the TeleKing
Corp. in New York City. There | was an
engineer building receivers for an excit-
ing new field that many said could never
displace radio — television!

At TeleKing came my first exposure
to master antenna TV systems
(MATV). The half-dozen engineers in
the lab were constantly threatening to
murder each other. It seems that the
one antenna on the roof fed a twin-lead
running from bench to bench and only
one engineer at a time could get a us-
able signal. | scanned my textbooks
and came up with matched two-set and
four-set resistive splitters that calmed
the murderers, but delivered a rather
weak signal. The available tubes could
not singly amplify the entire VHF band,

T E C H N

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

MARCH 23 - 25/ PHILADELPHIA, PA
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C AL
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but, employed as a cathode follower,
gave a few decibels extra. The factory
manager soon grabbed me by the ears
and demanded similar devices in his
department. So, in 1948, it was MATV
of sorts.

Back home, my parents (120 miles
from New York) suggested that their
learned son install television as a matter
of utmost urgency. So | built a double
Yagi and installed it on a tall mast above
the garage. Presto! Especially at night,
one could see cowboys galloping in and
out of the snow and hear the firing of
guns. | explained the lack of good re-
ception due to distance and offered to
remove the gear. The immediate reply
was for me to stop talking so they could
enjoy the show. Some months later, on
a visit home, my mother was much
clearer. Why couldn’t her son be a bet-
ter engineer? | replied, “Mom, if you will
move to a house on the hill your son will
have a higher skill level!”

The birth of B-T

In 1950, Ben Tongue and | left our
good jobs and founded our own com-
pany in a storefront in Yonkers, NY,
without a single product to sell. We
would temporarily install high-quality
TV systems for rich clients in the
Westchester area until we could finish
the design of some hotshot TV test
gear for the engineering profession.

However, there was some excite-
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The last time you saw a technological leap like
Quantum Trap™ was many moons ago.

Our revolutionary traps break
new ground in picture quality,
frequency range and more.

Premium channel trapping’s
more effective than ever with
new, patented technology
from Eagle Comtronics. We've

redesigned the circuitry to
create Quantum Trap, our new
family of negative traps, positive traps
and Sideband Interdiction System (SIS)
Decoding Filters.
With no jamming carriers, our brilliant SIS Filter
stops video deterioration, even at frequencies as

high as 1GHz. Our new negative and positive traps
feature narrower notches (up to 50% improve-
ment in video loss) and minimized effect on lower
adjacent audio. And all Quantum Traps keep pay
channel subs happy with network-quality pictures.

Call us now for complete Quantum Trap details.
It's another giant leap from the largest trap
manufacturer on the planet.

COMTRONICS INC.
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Reader Service Number 75




ment the first week. Police cars came
screaming up to our little store with guns
showing to catch unaware the new
bunch of Yonkers racetrack bookmakers
like the last crowd that were in our loca-
tion. They sure were disappointed to ver-
ify we were engineers.

In those days, the noise figure of the
typical TV set was so poor that all fringe
installations used tunable RF boosters. If
you think the VCR is a consumer haz-
ard, just watch your average citizen tune
in the TV signal! To make our job easier
and quicker, we jointly invented the first
broadband amplifier. HA-1-L had four
tubes with a better noise figure than the

TV sets. | packaged the amplifier in a
leatherette case, complete with an auto-
matic power switch and bypass switch,
and handed samples to some salesmen
friends in the parts distributors field.
Orders shot in, the fuses blew in our little
store and a bank gained the courage to
finance a larger factory.

Immediately, we started hearing sto-
ries that our unit was being sold for rudi-
mentary master antenna systems in
place of individual channel amplifier
combinations. We came out in 1951 with
a high-gain, higher power broadband
amplifier, the CA-1-M. Of course our
products and business grew along with

"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 6 Director

National Cable Television Institute

801 W. Mineral Ave.

Littleton, CO 80120-4501

Phone 303/797-9393 Fax 303/797-9394
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“In those days, the
noise figure of the
typical TV set was so
poor that all fringe in-
stallations used tun-
able RF boosters.”

the cable industry, since the typical cable
customer took one year to pay his bills,
and parts distributors paid within the
month!

Our CA-1-M was installed in some
strange places. The service department
reported that a couple were returned
with bullet holes. Why? It seems that in-
stallations were being made out West
using miles of fence wire nailed to trees
as twin-lead with 110 volts fed on the
wire to our amplifiers, which were nailed
to the tree with a rain shelter of sheet
metal included. “Target practice” was
what we heard caused the bullet holes!

The MSO experience

In the '60s | was the president of a
cable MSO with most of the systems in
northern California. Times may be better
today but in those days it never seemed
possible to hire electronics technicians to
climb poles and service the systems. |
guess long-distance troubleshooting was
no worse than serving as a radar officer.

One of the rural systems that we
bought carried low-band VHF only at the
bargain price of $3.50 monthly. The sys-
tem was rebuilt to both high- and low-
bands and the monthly charge raised to
$5.50. At the request of the local authori-
ties with the aid of band separators, the
increased price was made a voluntary
decision on the part of the customer.
Guess what? The majority stayed with
the lower price. It took a whole year to
get the council to remove the option.

In another heavily rural system, we
observed that one section did not enjoy
the same subscription rate as the rest of
the system. An audit by outsiders uncov-
ered the reason. The installer was trad-
ing hookups for sex! Headquarters was
not offered a share of the income. End of
job. Perhaps if he had the skills of your
average politician, he would have found
a suitable compromise and kept his posi-
tion!

Exit the dinosaur era and welcome
big business. But some things never
change.

lke Blonder currently is president of
Blonder Broadcasting Corp.
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BOOKSHELF

The following is a listing of videotapes
currently available by mail order through
the Society of Cable Television Engi-
neers. The prices listed are for SCTE
members only. Non-members must add
20 percent when ordening.

« Digital Compression: Expanding Chan-
nel Capacity While Enhancing Video and
Audio Quality — This tape features
Thomas Elliot (moderator), H. Allen Ecker
Ph.D., Richard Prodan Ph.D. and Geoff
Roman. Cost-effective digital video com-
pression is closer than ever and will pro-
vide new opportunities for services and
revenue. This program deals with the re-
alistic goals and benefits to be derived
from digital video compression. It covers
trade-offs such as pix quality vs. data rate
vs. cost, data rate vs. ruggedness vs. cost
and features vs. value vs. cost. Digital
video compression architectures, perfor-
mance of various digital techniques and
DigiCipher and DigiCable products also
are discussed. (80 min.) Order #T-1111,
$45.

« Technical Compliance: How FCC Re-
Regulation Will Impact Your System Op-
erations and Maintenance Practices —
This tape features Steve Ross (modera-
tor), Wendell Bailey, Jonathan Kramer
and John Wong. With FCC re-regulation
a reality, this presentation seeks to pro-
vide an overview of the new regulations,
as well as define key parameters includ-
ing classes of signals covered, channel
boundaries, aural standards, visual signal
levels, signal-to-noise, signal-to-coherent
disturbances ratio, hum modulations,
color signals, testing requirements (in-
cluding the number of test points re-
quired) and when tests are to be conduct-
ed. The federal/local relationship, as well
as many other topics also are discussed.
(85 min.) Order #T-1112, $45.

Note: All tapes listed this month were
videotaped at Cable-Tec Expo '92 in San
Antonio, Texas. They are available in
color and in the 1/2-inch VHS format only.
Videotapes are available in stock and will
be delivered approximately three weeks
after receipt of order with full payment.

Shipping: Videotapes are shipped UPS.
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or
Mexico: Please add $5 (U.S.) for each
book or videotape. Orders to Europe,
Africa, Asia or South America: SCTE will

invoice the recipient for additional air or
surface shipping charges (please speci-
fy). “Rush” orders: a $15 surcharge will be
collected on all such orders. The sur-
charge and air shipping cost can be
charged to a Visa or MasterCard.

To order: All orders must be prepaid.
Shipping and handling costs are included
in the continental U.S. All prices are in
U.S. dollars. SCTE accepts MasterCard
and Visa. To qualify for SCTE member

prices, a valid SCTE identification number
is required, or a complete membership
application with dues payment must ac-
company your order. Orders without full
and proper payment will be returned.
Send orders to: SCTE, 669 Exton Com-
mons, Exton, PA 19341 or fax with credit
card information to (215) 363-5898.

A complete listing of publications and
videotapes is included in the March 1992
issue of the Society newsletter, “Interval.”

BRING YOUR GHANNELS INTO VIEW

Clear reception, program variety
and reliable service are what
your customers demand. |It's
what Microwave Filter Co. can

help you deliver with its
complete lines of interference,
elimination and signal
processing filters. The following
are just some areas where we
can help:

HEADEND FILTERS
Sharp Notch Filters for
reinsertion without loss to
adjacent channels.

Bandpass Filters with varying
selectivity for all VHF/UHF
channels.

TVRO
Terrestrial Interference Filters.

SUBSCRIBER TRAPS
Negative, Positive and Tiering.
100% product inspection.
Next day delivery.

CUSTOM FILTERS
Built and delivered fast for
one application or large
program requirements.

MICROWAVE FILTER COMPANY

6743 KINNE STREET

EAST SYRACUSE, NY 13057
800+448+ 1666 / 315243723953
FAX 315046321467
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1. Cable TV Systems Operations

g a. Ingg)endem Cable TV Systems

O b. MSO (two or more Cable TV Systems)
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Expo Workshops
% Distortion Analysis and Troubleshooting

* Effective Personal Communications Skills

% Fiber Optic Architectures and Construction Practices
% Fiber Optic Documentation, Restoration and Testing
% Introduction to Digital Technology

% One-on-One with the FCC

% Qutage Reduction Techniques

% Safety: NEC, NESC and OSHA Regulations

% Test Procedures Under Technical Reregulation

% Using Basic Test Equipment

SCTE Member Registration Fee Still $195!

/3 N R R B B

To receive a Cable-Tec Expo™ *93 Registration Package, or for further information, contact
SCTE at (215) 363-6888 or write to: SCTE, 669 Exton Commons, Exton, PA 19341
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FOR SAFETY’'S SAKE

b

-

Electrical conductor safety (Part 1)

By Michael H Morris

President, Taylor, Momis & Associates

E very day we take for granted the im-
pact that electricity has on our lives.

Few things we know and appreciate

would be the same without it— including

cable TV.

How safe is electricity?

Ironically, of the sources used to gen-
erate electricity, many look upon nuclear
fission as “bad.” | suggest that concept
began with the death and destruction in
Japan in the last days of World War |I.
Paradoxically, we look upon electricity as
good. In reality, | submit (not document-
ed) that more people have died from elec-
tricity than all the nuclear-induced deaths.

Perhaps the questions we should ask
ourselves is, “Why?” Perhaps the answer
is because we take electricity for granted.
We assume that it is safe because it's so
much a part of our lives. Because we as-
sume it is safe we don’t observe proper

HEADEND
EQUIPMENT
REPAIRS

® PROCESSORS = RECEIVERS
* MODULATORS = LNC & LNB

FIELD STRENGTH METERS
s CLEAN & ALIGNMENT
s PLUS REPAIRS
VIDEOCIPHERS

e BUFFER BOARDS

s POWER SUPPLY BOARDS
s DESCRAMBLER BOARDS
* UPGRADES AVAILABLE

$45.00 DISCOUNT GIVEN
ON FIRSTHEADEND SHIPMENT

CALL FOR DETAILS !
800-346-3083 Fax: 219-259-7192

FVN Midwest
Ads CATV Engineering

Jim Wiseman-President
Mishawaka, IN

Repairing CATV equipment since 1978

Reader Service Number 72
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safety measures when we use it, we are
careless and frequently ignorant of the
dangers involved. We all know that light-
ning kills, yet how many of us know that
we can die from direct contact with a 30
volt cable TV power supply?

An overview of regs

The Occupational Safety and Health
Administration through Title 29 Code of
Federal Regulations Part 1926.400 (Sub-
part K) addresses the following:

1) Installation safety requirements are
contained in 1926.402 through 1926.408.
Included, but not necessarily limited to, in
this section are minimum clearances,
work space, grounding, vehicle-mounted
generator, bonding, extension cords,
communication networks, marking, poles,
antenna lead in conductors, equipment
locations and much more.

2) Safety-related work practices con-
tained in 1926.417 address (but are not
necessarily limited to) accidental con-
tact, protection of employees, and lock-
out and tagging of circuits. As an exam-
ple, lockout tagging would clearly indi-
cate (by a tag and a lock) that a power
supply has been disabled and/or back-
fed, and should not be returned to ser-
vice until all employees working on that
circuit are clearly accounted for. If a
power supply is being fed from a gener-
ator or backfed through powering direc-
tors, powering can feed back into the
utility power lines, thus creating a haz-
ard to power linemen working on what
they think are dead circuits. Lockout
tagging is a serious concern with which
your company should be knowledgeable
and should be providing you training in
respect to.

3) Safety-related maintenance and en-
vironmental considerations are contained
in 1926.431 and 1926.432. These regula-
tions address maintenance and environ-
mental deterioration of equipment.

4) Safety requirements for special
equipment are contained in 1926.441 and
address batteries and battery charging.

5) Definitions are included in
1926.449.

The National Electrical Code, NPFA
70, the National Electrical Safety Code,
Underwriters Laboratories, the Bell “Blue
Book,” local utility codes and other state
or local codes also impact the procedures

that your company must provide you
training in respect to.

On the surface this sounds very con-
fusing, but it's not. Quite simply each of
us, by OSHA’s mandate, must be proper-
ly trained in respect to the job functions
that we normally perform while executing
our work assignments. This includes
training that addresses safety around
electrical conductors for employees work-
ing in close proximity to electrical lines.

Benefits of the Blue Book

It would be a cumbersome and time-
consuming procedure for each of us to be
totally familiar with all of the nuances of
the various codes mentioned in this arti-
cle. One of the best references of these
requirements (as defined for use by cable
TV) is the Bell Blue Book. This document,
developed by Bell Telephone, addresses
to a large degree construction standards
extracted from various federal and local
codes. The book is generally referenced
by utilities during the process of make-
ready (the repositioning of telco, power
and other conductors in order to make
space available for cable TV lines).

Most cable linemen are aware of the
“1240” rule. That is, cable should be
placed no closer than 12 inches to phone
and no closer than 40 inches to power.
Minimum clearance specifications for
power and communication conductors
are derived from 1926.400, as well as
other sections. They may vary given the
specific application.

The Blue Book is clear, concise and
generally easy to use. Although OSHA
does not require that your company have
a copy of the book, its content should be
considered a must for your construction
and your electrical safety training pro-
grams.

Accidents will happen

Accidents happen to the nonexperi-
enced as well as the seasoned veteran.
The rookie is generally injured because of
improper training; the veteran due to as-
sumption and carelessness. Electricity is
not forgiving. If you are the shortest path
to ground and contact an electrical line,
you will tempt death. The best way to
avoid electrical hazard is to be properly
trained, to assume nothing and to use the
proper safety equipment. CT
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Product Wrap-Up

From Communications Technology magazine

Western Show Edition

Alpha’s Powering Solutions

Alpha Technologies featured its new
power supply, the XP Series. Part of
the CableUPS line, the XP Series is a
high performance uninterruptible
power supply for cable TV and broad-
band networks. Providing clean and re-
liable uninterruptible power, the 60
VAC XP 6012-24 is small and compact
for easy installation, according to the
company, and features a removable
module that can be quickly and easily

replaced or upgraded without interrup-
tion to the cable plant. In addition., the
single ferroresonant design is said to
provide fully regulated output voltage,
battery backup, surge and short circuit
protection, and complete line condi-
tioning under all modes of operation
and loading. The XP Series UPS al-
lows cable technicians to determine the
power supply status at a glance, with
displays that give information about

output current to the load, battery
charging modes. line and standby oper-
ations. total outage time. number of
standby events and automated mainte-
nance procedures and power supply
data retrieval. The XP’s flexibility is
enhanced by plug-in logic upgrades in-
cluding Automatic Performance Moni-
tor and Universal Status Monitor for
remote monitoring applications. Read-
er service #209

AM Tackles FCC Compliance Tests

AM Communications debuted two
products — the TMC-9040 headend au-
tomation controller and the TMC-9070
headend switch. Both components are
used in conjunction with AM’s TMC-
9015 performance monitor to control
the on/off state of individual modula-
tors or processors while measuring
hum, distortion or the in-band frequen-
cy characteristics now required by the
FCC. The new AM system is said to re-
duce the burden of FCC compliance
testing to a simple effortless project
when controlled by AM’s Taskmaster
software.

AM also announced a number of
new products to be released in 1993.
The first of the products, scheduled for
release in early '93. is a result of the
joint partnership formed last July with

Wavetek. The Lawman software recent-
ly introduced by Wavetek for both the
LineSAM and LineSAM II units will
soon include a feature that allows it
also to communicate with AM’s TMC-
9015.

Other new products, scheduled to be
introduced in mid-1993, include an im-
proved headend sweep transmitter, the
TMC-9030, that will work in conjunc-
tion with the Taskmaster software. It
will perform remote, fully automated.
noninterfering sweep measurements
from a headend to any system test point
equipped with a TMC-9015, and do so,
the company says, with a | dB accura-
cy from 40-550 MHz. AM also is work-
ing on the TMC-9031 and TMC-9032
test signal generators that are designed
to facilitate remote, automated mea-

surement of the in-band frequency re-
sponse for modulators and processors.
The 9031 will drive up to 16 modula-
tors. while the 9032 will drive an equal
number of RF processors. Both units
will be controlled through AM's new
9040 headend automation controller and
Taskmaster software. Reader service
#202 (TMC-9040), #201 (TMC-9070)

Budco Covers
Drop Protection

Budco introduced a low-profile mark-
ing system — called Soilmark — to
identify buried cables in areas where
marker posts will not work. The Soil-
mark system, which is impact-resistant
and can be driven over by mowers, fea-
tures a warning message permanently
imprinted on the 7-inch diameter, high
visibility orange disc. Standard legends

PHILIPS

PHILIPS

Philips new DFB's let you go the distance
with even more power.

Philips Broadband Networks, Inc.
"Moving into overdrive"




are available or you can have your own
message imprinted.

Also being introduced by Budco is
Spiral Wrap, a plastic tubing used for
protecting underground cable from mow-

-

ers, weed-eaters, etc., where the drop
meets the structure. The split tube per-
mits installation of the Spiral Wrap after
the cable is placed. Reader service #208
(Soilmark), #207 (tubing)

Flexibility Of New Jerrold Line
Extender, Modulator Highlighted

Jerrold Communications’ new Star-
line JLX-750P line extender was on dis-
play for the first time. The company
says the product allows cable TV sys-
tems the flexibility to employ various ar-
chitectures when rebuilding, thus main-
taining the possibility of meeting ever-
expanding bandwidths. The company’s
Pat Harkins remarks that the goal of the
unit is to continue the evolutionary
growth of Jerrold’s Starline series while

providing expanded bandwidth channel
capacity and minimal distortion contri-
bution.

Also on display was Jerrold’s new
frequency agile integrated addressable
data path modulator (DPM). The DPM
is for one-way addressable systems and
includes the frequency agility and the
data splitter and data combiner functions
in one unit. Reader service #206 (line
extender), #205 (DPM)

DX Spotlights The Headend

DX Communications displayed its
newest remote-controllable headend
product — the DSM-180 modulator.
The DSM-180 is a 550 MHz agile
modulator that utilizes a contact-clo-
sure switching system or the available
RS-232C computer interface for

C-COR Confronts

video/ audio/IF switching through its
multiple inputs. Combined with the
DIR-657 broadcast-quality (RS-250B)
IRD, DX says these units can be con-
figured to remotely control up to 100
channels in a headend. Reader service
#204

Powering, Surge Protection

Among the new products announced
by C-COR Electronics was a trans-
formerless power supply, the H.E. (high
efficiency), which will be available by
the end of this year. Operating at effi-
ciencies of 85 to 90%, according to C-
COR, the H.E. consumes significantly
less power than comparable linear or
transformer-driven switch-mode power
supplies, translating directly into on-
going reductions in operating costs, and
may even result in a reduction in the
quantity of system power supplies need-

ed for the related section of cable plant.
The power supply is intended for use
with C-COR’s SF, SP, UHF and | GHz
product lines, and is compatible with
any of its 2- or 4-port 1 GHz housings.

C-COR also announced the immedi-
ate availability of its new Surge Termi-
nator, an AC crowbar device that is de-
signed to dissipate surges associated
with lightning, power line faults and
overvoltages. Reader service #198
(power supply), #197 (Surge Termi-
nator)

Contec Goes High
Tech With Repair Info

Contec International demonstrated its
expanded service of a “dial-up” electron-
ic exchange of repair information by
converter serial number, using optically
scanned bar codes. Harold Petrie, a Con-
tec vice president, said, “When defective
equipment is sent to Contec for repair,
the cable operator optically scans the se-
rial numbers, as well as other pertinent
data (like failure codes) into their com-
puter using a software package devel-
oped by Contec. Then using standard
PC-based software and hardware, the op-
erator electronically transmits the data to
the Contec location performing the re-
pairs.” Upon receipt, using a variety of
processing equipment, including CCD-
type bar code scanners and thermal print-
ers, the repair center matches the serial
number of the defective converter to the
previously transmitted customer records,
thus building a repair information data
base. When equipment is ready to ship,
Contec notifies the cable operator that
the serial number file is ready. The oper-
ator once again dials into the Contec
computer and downloads the repair in-
formation in their computer system.
Contec says benefits to cable operators
include: identification of equipment to be
removed from service due to chronic
breakdown, listing of parts used in re-
pair, easier inventory reconciliation and
improved repair file histories maintained
by both Contec and operator. Reader
service #199

Electroline Addresses
Signal Control

Electroline Equipment’s Multi-Tier
Security system, designed for multiple
dwelling unit and resort housing applica-
tions, has been upgraded to jam channels
up to 600 MHz and now features ad-
dressable control of jamming frequen-
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cies. on a remote basis. from the head-
end. The system is said to provide signif-
icant operating cost savings and flexibili-
ly to operators. Providing a broadband
feed of all authorized signals to the entire
house. the MTS system is available in
four jamming trequency ranges: 120-195
MHz. 175-280 MHz, 250-400 MHz and

3

400-600 MHz. Other system specifica-
tions include a tier alignment of two
broadband tiers plus six jammed tiers (up
10 12 channels): a tap-to-tap isolation of
55 dB: 16 dB return loss in-out: a | GHz
bandwidth: about 11 VA of power con-
sumption: with dimensions of 20 inches
by 15 inches long. Reader service #203

Augat Amplifies Miniflex Line

Augat Communication Products of-
fered two new additions to its Minitlex
tamily of outdoor line extender and dis-
tribution amplifier products. The new
Super Distribution Amplifier is avail-
able in mini-trunk/bridger and terminat-
ing bridger configurations. Each output
port is independently driven by its own
output hybrid amp. which Augat says
allows for higher output levels while
maintaining excellent noise and distor-

tion performance. and offer exceptional
design flexibility due to unique plug-in
splitters and directional couplers that
allow a multitude of signal level config-
urations on the amplifier’s three output
ports. The Minitlex line is designed tor
flexibility and ease of operation by of-
fering plug-in AGC. plug-in return
amps in discrete of hvbrid technologies.
and a | GHz platform. Reader service
#200

A Glimpse Of Ortel’s New Plans

Some ol its current development
plans with amplifiers. return path lasers
and TVRO enhancements were spelled
out by Ortel Corp. “Ortel i1s now devel-
oping a complete transmitter subsystem
package to address the need for higher
performance drive amplifiers. We also
are developing a return path laser and
transmitter circuit to accommodate the
anticipated demand for interactive
video networks. including personal
communications network (PCN) ser-
vices.” said the company’s Vice Presi-
dent Larry Stark.

The company says its DFB lasers’
performance levels were “previously
considered theoretically unattainable.”
With these lasers now approaching 25
mW power levels. the capability of
standard drive amplifiers to handle the
output has been exceeded. The compa-
ny is developing a complete transmitter
subsystem package consisting of a DFB

laser. patented predistorter hoard. and a
custom-designed drive amplifier that
will meet this need.

The company is focusing attention
on interactive video networks. includ-
ing PCN services. It is developing a re-
turn path laser and transmitter circuit
that is said will deliver the same level
of quality as its higher performance
downstream DFB laser circuits — suit-
ably tailored for the reduced require-
ments of return path. This undertaking
requires several advancements because
of environmental demands. Since the
return path lasers are installed in an
outdoor housing. the laser module must
operate over a significantly wider tem-
perature range. Because the laser re-
sides in a receiver housing. the cost has
to be much less than for high-perfor-
mance downstream lasers.

The company’'s Model 10005A
TVRO fiber-optic product tamily has

undergone a facelift. Earlier this vear
Ortel announced the availability of
high-performance optically isolated
DFB lasers for these products. Now.
several new enhancements are avail-
able. including the fact that controls
layout has been rearranged to simplify
setup and installation of the equipment
and the fact that installation of the
equipment and the internal design of
several circuits has been improved.
Reader service #179

Comm/Scope
Cables Fit Needs

Comm/Scope Inc. offered a new size
coaxial cable. the QR 715, designed
specifically for fiber-to-the-teeder appli-
cations and. says the company. to be the
lowest cost solution to fiber-rich re-
builds. Employing patented QR technol-
ogy. Comm/Scope reported it developed
the 715 to best meet the needs of today’s
rebuilds and tomorrow’s new technolo-
gies. Reader service #196

Panasonic Boosts
Receiver Features

Panasonic Broadcast & Television
Systems displayed its new PS-750EX.
an integrated satellite receiver that is
compatible with the VideoCipher
VCRS module.

The receiver is said to have more
features than any of the company’s
previous models. Among these teatures
are a newly styled UHF remote. on-
screen display. satellite graphics,
Dolby and three audio/visual surround
modes. and four built-in audio ampli-
fiers. In addition. extensive software
improvements include menu selection
of all current programs and audio ser-
vices (each listed in 12 categories). the
capability of adding new programs as
they are transmitted. and 27 user-pro-
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grammable favorites channels and 27
audio services.

The company says that when two
stereo and two surround sound speak-
ers are connected to the receiver and a
high quality TV set or projector is
used, “a satellite home theater system

a

audio environment is created that
greatly increases the entertainment
value of the satellite system.”

The PS-750EX also provides input
and output terminals for a Hi-Fi VCR
so that prerecorded tapes also may be
used. Reader service #195

Quality RF Jump Starts New Amps

Quality RF Services showcased its
new Palm Beach series of indoor
mains-powered amplifiers. This series
encompasses headend/laser drivers,
one- or two-way multidwelling, and

push-pull house drop amplifiers.
Feedforward, quadra-power, power-
double and push-pull to expanded band-
widths technologies have been incorporated
into the amplifiers. Reader service #194

Philips Demos New Transmitter

The new Diamond Link DFB trans-
mitters and the first production models
of the Vector video echo canceler from
Philips Broadband Networks were just
some of the products displayed.

The DFB transmitters operate at
bandwidths up to 860 MHz and contain
a combination of performance enhance-
ment circuitry and customized DFB
lasers. As well, they offer significantly
better noise and distortion performance
than has previously been available and

provide up to 51 dB carrier-to-noise per-
formance over 14 dB, 80-channel, single
fiber links without compromising com-
posite triple beat or composite second
order. according to the company.

The same technology used in the new
line of enhanced output DFB transmit-
ters also has been incorporated into
Philips’ standard transmitter product
line. These transmitters offer traditional
performance at a reduced price. Reader
service #193

C-COR Amps Designed For Fiber’'s Growth

C-COR Electronics introduced two
series of line extender amplifiers —
the E600 and E700 — designed specif-
ically for systems employing fiber op-
tics. According to Steve Day, market-
ing director, “As fiber-optic distribu-
tion systems mature, the need for a
low-cost RF line extender increases,”
which is what the E600, scheduled for
production in early 1993, was devel-
oped for.

The E700 Series features a closed-
loop automatic level control that C-
COR says allows cascades of four line
extenders to operate reliably under all
conditions and ensures compensation

for all changes in amplifier input lev-
els. “This product line was developed
to provide the tight control of amplifier
output levels needed to meet the high
performance requirements of today’s
fiber-optic systems,” said Colin Hor-
ton, product manager. Two-way up-
grades of the E700 are accomplished
by installing plug-in diplex filter and a
reverse upgrade kit.

Features in common with both the
E600 and E700 include power-dou-
bling and push-pull 550 MHz versions;
dual hybrids with provision for a plug-
in interstage equalizer (which C-COR
says ensures a carrier-to-noise perfor-

mance at the lowest channels consis-
tent with the highest channels — a fea-
ture highly recommended in fiber-optic
designs); installed in 1 GHz 2-port
housings featuring -25 dB external test
points, with an optional 4-port housing
also available: compatibility with its
SF7XX series ensuring that the system
can be upgraded as needed with a mod-
ule changeout to increase bandwidth or
performance; and for surge protection.
both incorporate C-COR’s Surge Pro-
tection Module. plus an integral high
pass surge protection filter (not offered
on the E700 two-way version) and as
an optional accessory the company’s
new Surge Terminator is available.
Reader service #173 (E600), #172
(E700)

Standard’s IRD Priced

For Smaller Systems

Standard Communications displayed
its new Agile IRD-I integrated receiver
and VideoCipher II Plus descrambler,
which offer the features and characteris-
tics of the company’s Agile IRD-II unit
at a price that is said to make it afford-
able to small and medium CATYV sys-
tems.

The IRD-I offers video specifications,
100 kHz PLL synthesized tuning and
dual-converted 70 MHz final IF. Other
features of the product include signal
quality alarm, active loop-thru and +20
VDC LNBC power output.

With front panel controls that are tac-
tory calibrated for guaranteed perfor-
mance, the IRD-I is designed for simple
integration and operation. The VideoCi-
pher I Plus module can slide into the
rear panel, batteries can be changed. and
a 70 MHz test point can be monitored
without interrupting service. Because the
IRD-I uses compact surface-mount com-
ponents, it is only one rack high, freeing
up to 50% more rack space. Reader ser-
vice #192
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Jerrold Focuses On Consumer Needs

Jerrold displayed a wide array of
consumer interface products available
to cable operators that want to provide
the subscriber options requested by
some consumers. These products in-
cluded a single cable bypass switch
and a dual source RF switch, both of
which can be installed by the sub-
scriber or a service representative with-
out opening the converter. Since the
switches are powered by the converter
via the “cable in” port, no additional
electrical connections are required. The
A/B buttons on the set-top keypad or
hand-held remote operate the switches.

The single cable bypass allows sub-
scribers to watch a basic channel or
trapped premium channel while using a
VCR to record a scrambled premium
channel. It also allows subscribers who
want to continue using the remote con-
trol units they purchase with their
cable-ready TV sets after they have a
cable converter installed in their home
to obtain a premium service. The dual
source RF switch addresses the FCC
“must carry” antenna input require-

ment. In its primary function the sub-
scriber can switch back and forth be-
tween cable and antenna reception sim-
ply by pushing the A/B button. Some
subscribers also can switch to their
computer instead of the TV antenna so
they can switch between use of the TV
for normal video reception and as a
computer monitor.

Jerrold also demonstrated cable
TV’s ability to provide data services at
high speed with representatives from
the Prodigy service, the popular on-line
home computer network. Prodigy
demonstrated as part of an entire multi-
media environment; Jerrold is explor-
ing all areas of multimedia applications
with the goal of including such capabil-
ity in the next generation of converters.

In another look ahead, Jerrold un-
veiled its concepts for its “converters
of the future.” The display was to
gauge industry input into what features
should be included in the next genera-
tion of addressable converters. Among
the concepts being displayed were the
ability to handle near video-on-demand

ordering over multiple channels of pro-
gramming, renewable security via a
smart card that can be inserted into a
unit. a 1 GHz tuning range and elec-
tronic program guide capabilities.

New converters that will be avail-
able from Jerrold include the Watch-
"N’-Record addressable. which fea-
tures two tuners and allows subscribers
to watch one scrambled premium chan-
nel while taping another. It also allows
subscribers with high-end TV sets to
use their picture-in-picture capabilities.

As well, Jerrold and InSight Tele-
cast have developed an addressable
converter that incorporates Insight’s
electronic program guide and one-
touch VCR recording system. The
product provides viewers with a per-
sonalized on-screen program guide
continuously updated with seven days
ahead TV programming; once a pro-
gram is selected from the TV screen, a
touch of a button allows the selected
program to be recorded in its entirety.
Reader service #165 (bypass switch),
#164 (RF switch), #163 (converters)

Hewlett-Packard CATV Analyzer
Systems Measures New FCC Standards

Hewlett-Packard displayed a mea-
surement personality card that cus-
tomizes the HP 8590 Series portable
spectrum analyzers for CATV measure-
ments to meet newly revised FCC
76.6050 (A) standards. The HP 85711B
adds dedicated cable TV test functions
and measurements to any HP 8590 se-
ries analyzer with a memory-card read-
er. The card simplifies manual headend
testing, FCC proof-of-performance test-
ing, trunk maintenance and test-result
data collection.

The CATV measurement personality
allows engineers and technicians to
make the following tests: automatic tun-
ing of visual and aural carriers; visual
and aural carrier levels and frequencies;
system channel survey; depth of modu-
lation: aural carrier deviation; carrier-10-
noise ratio; in-channel frequency re-
sponse hum/low-frequency disturbance;
system frequency response; view of
baseband TV line and field; aural carrier
demodulation (listen); distortion
(CSO/CTB); and cross-modulation. Nu-

meric and trace results can be directly
printed or plotted, or they can be stored
in the CATYV analyzer’s nonvolatile
memory.

HP also announced a companion 75-
ohm preamplifier that is powered by the
CATYV analyzers and fits into the ana-
lyzer’s front cover. It offers 45-1,000
MHz frequency range, 20 dB gain, %1
dB gain flatness across the full frequen-
cy range and a 7 dB maximum noise fig-
ure. Reader service #170 (card), #169
(preamp)
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Zenith Allows Double Digital With New Modulation

Zenith Electronics Corp. demon-
strated a rugged new digital modula-
tion technology that is said to double
the amount of digital information that
can be transmitted on CATV channels
without additional video compression.
The new 16-level digital transmission
system would be able to send two digi-
tal high definition TV signals on a sin-
gle 6 MHz cable channel. The system
also would double the number of digi-
tally compressed standard TV signals
on a cable channel.

The system “would be able to deliv-
er as many as 23 movie channels, nine
live video channels or two full HDTV
channels in each 6 MHz analog cable
channel.” says Zenith’s Wayne Lu-
plow. He adds that this can be done
using current video compression tech-
niques.

Zenith has extended the capabilities
of the four-level vestigial sideband
(VSB) modulation and transmission
technology developed for the
Zenith/AT&T Digital Spectrum Com-

patible (DSC-HDTV) system. By qua-
drupling the number of levels of digital
data, Zenith reports it has increased the
data rate to 43 megabits per second
from 21.5 Mbps.

Other digital advantages of the new
cable transmission technology include
noise-free performance. noise-free dig-
ital audio and friendliness with com-
puter, telephone and other digital com-
munications systems that already pro-
cess large amounts ot digital informa-
tion. Reader service #174

Air-Dielectric Coax Anyone? See Trilogy

The new 50-ohm version of MC?
air-dielectric coaxial cable was intro-
duced by Trilogy Communications.
The new version has the same features
and benefits of the old that will elevate
coax performance in many other appli-
cations including broadcast antenna
systems, voice/data transmission, cel-
lular systems, mobile radio, various
ham and for all UHF bands.

The air-dielectric consists of 100%
bonded, hermetically sealed polyethy-
lene chambers that eliminate any water
ingress. By contrast, the most widely
used 50-ohm air-dielectric coax has a

completely open core, which provides
no restrictions of water migration. The
connectors lock right into the center
conductor to eliminate pull-out, unlike
other competitive cables that require a
highly complex pressurized connector
that must be soldered.

Electrically, the velocity of propa-
gation of MC? 50-ohm is 91%. like
the open-core product, but with a
lower attenuation. All other electrical
characteristics are virtually the same.
The product is available in .500, .750
and l-inch versions. Reader service
#177

Triple Crown Rolls Out New Transmitters, Amps

Triple Crown Electronics had two
new products on display, the TOTX-120
reverse laser transmitters for Titan series
amplifiers and the Minex series of ultra-
small indoor and outdoor distribution
amplifiers.

The transmitter accepts input signals,
both standard RF TV channels and data,
in the 5-120 MHz band and modulates
these signals onto a 1,310 nm laser for
reverse fiber transmission. The unit fits
any Titan Series amplifier equipped with

fiber housing. The complete package
could include: 77-channel fiber receiver,
reverse fiber transmitter, 550 MHz
power-doubled trunk output and two 550
MHz power-doubled bridger outputs.
This all can be contained in a single
housing, which the company says makes
it “the smallest package of its type in the
world.”

Triple Crown reporis the new distri-
bution amplifiers are not much larger
than most line passives but offer features

ofien not available in much larger units.
Push-pull and power-doubled models. in
bandwidths 1o 862 MHz, use full modu-
larity, bidirectional operation and built-in
controls. The Minex amplifiers can be
cable-powered for outdoor applications,
as well as indoor 117 VAC powered.
Reader service #176 (laser transmit-
ter), #175 (amps)

“Digital Future”
Demoed By Philips

Philips Broadband Networks hosted a
live demonstration of what it has dubbed
its “home of the future™ delivered via
“compressed digital highway.” Philips
compressed digital highway is based on
MPEG standards that are said to be de-
signed 10 “future-proof” cable operators’
investment in compressed digital tech-
nology.

Philips digital delivery system allows
for faster data channels of multiple
megabytes per second. Each 6 MHz
channel can carry about 30 megabits per
second and can support a variety of po-
tential applications including telephony,
video phone, CD-quality music channels
and other data and transactional services.
Reader service #113
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New Upconverter
At Nexus

Nexus Engineering Corp. showcased
the UC-2000 IF to RF upconverter. It
will take an existing IF from a digital op-
tical device or scrambler and deliver on-
channel frequencies with the UC-2000
dual-channel upconverter. The product is
packaged two channels per rack unit
with optional IRC or HRC frequencies
and the company reports “many cable
operators have found they also can create
entirely new channel lineups in a space-
and power-efficient manner.” Reader
service #191

New Siecor Heat-Shrink
Oven Is “One-Step”

Siecor’s onc-step heat-shrink oven that
mounts to the company s complete family
of fusion splicers was on display. The
new oven is smaller than traditional units
and is used in providing heat-shrinkable
fiber protection sleeves for fusion splices.
It can be mounted directly to Siecor’s
M90. M91 and M92 splicers. Since the
oven draws directly from the splicer, the
need for long power cords or bulky
adapters is eliminated. Also, less slack is
necessary for splicing and protected
splices can be individually accessed.

The product is said to be “craft-friend-
ly™ and easy-to-use. requiring about two
minutes to complete the heating cycle.
The heat-shrink part is placed over the
fiber prior to splicing. Once the splice is
completed, the heat-shrink is repositioned
directly over the splice and then placed in
the oven. Closing the oven lid will auto-
matically activate the heating cycle. A vi-
sual indication is provided by an LED
and when the LED indicator goes out, the
process is completed. The protected
splice is then placed in a splice tray and
protected splices can be individually ac-
cessed from the tray if required. Reader
service #178
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Electroline Amp
Boosts Drop
Performance

Electroline Equipment introduced a 1
GHz subscriber drop amplifier offering
13 dB gain and 23 dBmV output per
channel. The new amp is designed for
use in wide bandwidth systems where
high signal attenuation above 550 MHz
often results in low signal levels inside
the home. The amp, powered from the
home. boosts levels to feed homes with
numerous outlets. multiple TV sets.
VCRs and other devices connected to the
drop or for situations where an extra long
drop is encountered. Available next
February and enclosed in a zinc die-cast
housing. the amp will ofter -60 dB CTB.
CSO and cross-mod. and an optional 5-
30 MHz return path with the addition of
one filter. The output of the amp (which
is available with one, two. three or four
outputs) is said to be flat across all 155
channels. It measures 4.5 x 4.5 x 1.25
inches. including F-ports. Reader ser-
vice #171

Sag Saga Ends
Cou?m/Scope'sgSpanmaslerZ is a PC
program for determining sag and tension
parameters required for construction of
aerial plant that is user-friendly — but
accurate, according to the company. It is
a stand-alone program that runs on any
IBM-compatible PC and provides the ap-
propriate data for any area of the coun-
try. Plus. the printed output from the pro-
gram is accepted by utilitics as confirma-
tion of calculating the requirements for
your installations. Reader service #168

FM Makes Video Viewable

FM Systems introduced the VIP (video
insertion processor), a video test signal
generator for FCC-required video compli-

ance testing by CATV companies. The
VIP enables the system to insert video test
signals into a TV channel without interfer-
ing with the ongoing program and also
without momentarily interrupting the TV
channe! when connecting or disconnecting
the test signal generator to that channel.
This enables the cable system to perform
FCC tests during the day and even prime
time instead of having to schedule test in
the middle of the night to avoid customer
complaints.

FM also exhibited the VM771 Video
Master, which automatically corrects video
level to 1 volt peak-to-peak. corrects sync
to 40 IRE units and peak white to 100 IRE
units. removes 60 cycle interterence, and
also automatically compensates for lost
picture detail caused by long cable runs.
The unit automatically corrects video to
standard levels even when the input level is
as low as 0.5 volts or as high as 2 volts.
Reader service #167 (VIP), #166 (Video
Master)

Leaming Offers
Stereo Decoder

Leaming Industries featured its new
TSD TV stereo (and SAP) decoder. This
demodulator/decoder can be used to
monitor and test stereo TV audio in the
headend or used in the field for service
calls. The TSD accepts Ch. 3. Ch. 4.
41.25 MHz. 4. 5MHz or composite base-
band at its input. It demodulates and de-
codes to high quality left and right line
level outputs as well as a headphone out-
put. Reader service #154

Digital Commercial Insertion
Texscan MSI introduced its MPEG-
based digital commercial insertion sys-
tem. According to John Boland. Texs-
can’s director of sales and marketing:
“The rcal magic of this new system is
its ability to perform the video compres-
sion and encoding function convenicnt-
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ly in the local office. We designed a
sensible upgrade path to the new digital
platform by engineering system compat-
ibility with the new M-Series and with
Texscan’s widely used 190/290 family
of Comserter commercial insertion
products. This gives our customers a
smooth upgrade path to full digital per-
formance.” Reader service #157

Transmission System
From American Lightwave
American Lightwave Systems un-
veiled a 2.4 Gbit/s 16-channel video
fiber transmission system, the DV6000,
which it says is the first digital system
for CATV and broadcast applications
that uses newly available high speed pro-
grammable logic. According to ALS, this
allows modular packaging of 16 chan-
nels in only 19 inches of vertical rack
space with less than half the power con-
sumption of other systems and no cool-
ing fans. Each video channel is individu-
ally addressable and can be added,
dropped or passed at each location, with
spacings of up to 90 km between loca-
tions. As well, 8- and 10-bit video en-
coders can be supported simultaneously
in the same system. Reader service
#153

Siecor Expands
Fiber Communicator Line

The new smallTALK fiber communi-
cator product line from Siecor was ex-
panded to include a unit used with sin-
gle-mode fiber. This point-to-point voice
communicator can be used in both sin-
gle-mode and multimode environment
with bidirectional operation over a single
fiber at 1,300 nm. The newest model of-
fers a 30-mile range for single-mode
fiber and a 20-mile range for multimode.
Dynamic range is 30 dB.

No headsets are required for the 850
nm and 1,300 nm smallTALK set. It is
used like a walkie-talkie. A button is
pressed to engage conversation and re-
leased to hear responses. The communi-
cator is said to be low-cost and can be
used with virtually any single-mode or
multimode system operating at 1,300 nm
by connecting a unit to each of a system.
Compact and lightweight, the 6-ounce
units operate on a 9V battery with up to
15 hours of operation.

Featuring ST-compatible or FC con-
nectors, the products also can access other
connector types with hybrid jumpers. To
access unterminated fibers, a bare fiber
adapter is used. Reader service #162
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Zenith Decoders Compatible
With Program Guides

The first addressable cable decoder
with built-in capability to receive and
display electronic program guide ser-
vices from multiple program providers
was unveiled by Zenith Cable Products.
It’s called the HT-2000 baseband de-
coder and is has on-screen display tech-
nology designed to work with electronic
program guides from InSight Telecast
Inc. and Prevue Networks Inc. The prod-
uct’s “Viewer Guide” display system
provides up-to-the-minute guides with
program titles, times and program con-
tent on the TV screen, according to the
company.

For the InSight system, Zenith has de-
veloped an infrared (IR) controller for
simplifying VCR programming. The IR
controller is short cable that connects to

Fresh Pioneer Product:

Pioneer Communications of America
exhibited its new BA-9000 Series convert-
ers. The product has extensive on-screen
display capabilities and the company re-
ports it offers “field-proven,” second-gen-
eration near-video-on-demand for multiple
pay-per-view applications.

Other features include an “extremely
high security system” maintained through
digital video scrambling and encrypted
data communications between controller
and addressable converters. The unit also
has a platform to accommodate digital

the decoder box and is placed near the
infrared signal receiver at the front of a
VCR to activate recording through the
cable box. The HT-200 also makes Pre-
vue Guide’s TV Trakker system avail-
able. The Trakker system lets viewers
examine the listings of up to four hours
at one time. Zenith also demonstrated
Prevue Guide’s Sports Trakker service.
It delivers up-to-the minute scores and
information from nearly every major
sport from football to racing.

In addition to electronic program
guides, the HT-200’s on-screen display
system allows cable operators to send
local news and weather, stock market
quotes and shopping information. Read-
er service #161 (decoder), #160 (IR
controller)

BA-9000 Converters

video compression as it becomes available.

Also highlighted by Pioneer was its
PLUS (Pioneer Laserdisc Universal Sys-
tem) stand-alone pay-per-view technology,
which the company says has “won the
praise of at least three major cable systems
and the interest of many others.” The sys-
tem is a combination of three Pioneer com-
ponents — the LC-V330 autochanger
(with a 72-disc capacity), the LD-V8000
laserdisc player and the PLUS controller.
Reader service #159 (converters), #158
(PLUS)

Video Laser’s IPPC Pays

Video Laser Systems, the new spin-off
company from Video Data Systems, has
completed NTSC and PAL versions of
IPPC, the Integrated Playback Promotion
Center. IPPC is designed for use by stand-
alone pay TV operations and a wide range
of pay-per-view applications from single
channel to near video-on-demand (NVOD).

The heart of the IPPC is a multitasking
386DX computer and VLS proprietary pro-
gram promotion and scheduling software
that can control any combination of laser
disc, S-VHS or other playback equipment
designated by the domestic or international
network/operator. The inclusion of at least
one laser player in combination with a cus-
tom pressed laser disc allows for recurring
highlight, logo, ordering, schedule and spe-
cial offer material to be randomly accessed
and constantly updated for always fresh in-

terstitial and free-standing promotional
channel programming.

IPPC hardware features include data
routing, industrial laser players, add-on S-
VHS flexibility, time base correction, sync
generation and a matrix switcher for
NVOD systems. IPPC software includes
programming day scheduling, program
database indexing, seamless disc switching,
remote control and/or on-site access. Read-
er service #151

80-Channels from Augat

Augat Communications Products an-
nounced the availability of an 80-channel
laser transmitter that features automatic
RF level control and fully automatic op-
eration. The transmitter mounts in a stan-
dard 14-inch rack, occupying 1-3/4 inch-
es of rack space. Reader service #155

R —
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One Fiber, 80 Channels

ONI and AT&T have added another
product to the Laser Link II line of trans-
mission equipment, The Laser Link II Plus
transmitter, designed and manufactured by
AT&T to ONI specifications, features a
highly linear, distributed feedback (DFB)
laser that can transmit 80 channels on a
single fiber over optical links of up to 26
km. Typical performance on a 10 dB loss
budget is 50 C/N, 65 CTB, 60 CSO.

Like the Laser Link II transmitter, the
Laser Link II Plus contains power and
laser status LEDs as well as an RF modu-
lation adjustment and -30 dB test point. It
also features laser temperature control and
bias control and protection. The Laser
Link II, predecessor to the Laser Link II
Plus, transmits 60 channels on a single
fiber over optical links of up to 30 km.

Five new modules added to the Laser
Link II line of transmission equipment in-
clude: a feedforward drive amp that fea-
tures 18 to 20 dBmV input, 22 dB gain
and a single output; a return data laser that
uses a Fabry Perot laser to send data on a
single fiber in the 5 to 33 MHz spectrum;
a return video laser that uses a high-quality
Fabry Perot laser to transmit four video
channels and data; a return data receiver
that uses 5 to 33 MHz bandwidth to re-
ceive optical signals and provide RF out-
put for data applications; and a return
video receiver that uses 5 to 200 MHz
bandwidth for applications requiring a
high quality output for video return paths.
All the new modules are designed to be in-
corporated in the Laser Link II shelf as-
sembly.

Also introduced was the Cable Loop
Carrier-500 (CLC-500), the first interac-
tive application for the Cable Integrated
Services Network (CISN) according to the
company, a spectrum utilization plan that
accommodates video compression, analog
and digital transmission techniques in a |
GHz spectrum.

The CLC-500 allows cable operators to
use existing fiber/coax hybrid networks to
provide both entertainment video and
voice services via one provider. The CLC
network consists of a headend unit that
provides a standard interface to the public
switched telephone network (PSTN), a
hub divider and a subscriber unit. The
headend device transmits digital telephony
signals via fiber-optic cable to the hub di-
vider, where they are combined with
broadband entertainment signals, The

converted optical signals are then carried
on coaxial cable to serve an area of 500
homes. At the home, the headend device
interfaces with a CLC-500 subscriber
unit that, in turn, interfaces with a tele-
phone. The CLC unit uses existing home
wiring for multiple telephone outlets.
ONI also introduced the MS-TK-3
precision fiber-optic stripping kit,
specifically designed to handle telecom-
munications applications. The company
says that the kit’s sequential set of three
stripping tools allows technicians with
limited fiber experience to properly

strip 125-micron fiber-optic cable.

The kit includes a jacket stripper for 3
mm and 2,5 mm jacket removal; two
buffer strippers (one for 250/900-micron
tight or loose buffer removal and one for
125/250-micron acrylate coating removal);
and Kevlar cutters. Blade inserts are
mounted in the handles of the preassem-
bled stripping tools. Reader service #131
(transmitter), #130 (drive amp), #129
(return data laser), #128 (return video
laser), #127 (return data receiver), #126
(return video receiver), #125 (CLC-
500), #124 (MS-TK-3)

Get More With New S-A
Subscriber Terminal, Compression

One of the highlights of Scientific-At-
lanta’s exhibit was its next member of a
new generation of subscriber terminals
that builds upon the on-screen and com-
munications capabilities of the Model
8600. S-A says the new Model 8600% has
the intelligence and upgradeability need-
ed to provide a platform for generating
alternative revenue streams for cable TV
operators from the growing home enter-
tainment and information services busi-
ness.

Features of the 8600% (scheduled to
be available in mid-1993) include: the
ability to accept and display program
data from virtually any electronic pro-
gram guide (Insight Telecast and S-A re-
cently signed an agreement allowing S-A
to provide Insight’s guide format); ad-
vanced messaging services for “easy” re-
call of various preselected categories of
news, information and other stored mes-
sages; VCR Commander controller for
one-step VCR recording; high resolution
on-screen graphics or bit-mapped ones
that provide more information per
screen; near-movie-on-demand capabili-
ty; virtual channels that require no video
bandwidth for information services; ex-
panded tuning bandwidth with 550 MHz
standard (750 MHz and 1 GHz are op-
tional); optional audio and video base-
band outputs; downloadable software to
update feature set addressably; Genius
cards for extending current capabilities
as well as adding future services and pro-
viding for renewable security upgrades;
dual tune/descramble for picture-in-pic-
ture and to watch and record scrambled
channels simultaneously; digital up-

gradeability through a serial port; and a
serial data port for connection of a PC
terminal, printer, etc.

S-A also demonstrated its MPEG-
based digital video compression system,
which is now in production. Reader ser-
vice #150 (8600%- #149 (video com-
pression)

LRC’s Drop Connector
LRC Electronics’ Push-N-Lock drop
connector features a unique locking
mechanism that the company says makes
it dependable and easy to install, and
with one push gives the installer (or sub-
scriber) a positive RF seal on any mating
F-port. It uses a standard 1/4°-1/4" prepa-
ration and is compatible with 59 and 6
Series cables. Reader service #152

Riser-Bond Finds Faults

Riser-Bond Instruments showed the
Model 3000 multipurpose digital metal-
lic TDR, medium range cable fault loca-
tor used to locate opens, shorts, bad
splices, cut and crimped cable, loose
connections, water damage and other
major cable problems. It can be used to
test both aerial and underground cables
of all sizes. It features multiple range
settings and variable sensitivity control
for troubleshooting virtually all types of
metallic paired cables. According to the
company, the unit has readability to
19,990 feet (1999 meters), high preci-
sion accuracy and simple one-button
operation. An oscilloscope output fea-
ture allows the operator to view the
waveform of the cable under test. Read-
er service #142
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Synchronous Shows Fiber-Optic Video Link

Synchronous Communications showed
its multichannel fiber-optic link, which is
composed of: an FMVT-4004-40 wide-
band FM modulator, FMVR-4004-40
wideband FM demodulator, AC-16 six-
teen-channel active combiner, SMLT-
1300 single-mode laser transmitter and
SMOR-1300S single-mode optical re-
ceiver.

The FM modems utilize extremely lin-
ear PLL VCOs using the latest microwave

stripline techniques, according to the
company. All of the video amplifiers are
integrated circuit high speed operational
amplifiers, as opposed to discrete transis-
tor circuits. The video pre-emphasis and
de-emphasis filters are composed of IC
high speed operational amplifiers with
fixed feedback components. The company
says the microwave circuit-type monolith-
ic amplifiers are used throughout the RF
circuits to reduce the parts count and re-

Antec’s Monitor System Alerts Your
Subs on Weather and Public Safety

You’ve probably heard that the Cable
Television Consumer Protection and
Competition Act directs the FCC to ex-
tend the Emergency Broadcast System to
include cable TV networks. There’s a
product that Antec says allows operators
to offer subscribers security and safety
today.

Antec Network Systems and
HollyAnne Corp. teamed up to market a
safety alert system that is said to make
“the world a safer place for cable TV sub-
scribers who use it.” The Safety Alert
Monitor (SAM) system allows the Na-
tional Weather Service and public safety

officials to instantly warn the public of
life-threatening emergencies via cable TV
whether their TV sets are on or off. It also
can alert subs of less threatening commu-
nity concerns such as school closings.

The system is comprised of a con-
troller device at the headend, which is
linked via the cable TV network to safety
alert monitors in subs’ homes. Each moni-
tor has an alarm, red waming light and
speaker. In an emergency, agencies with
warning responsibilities can easily access
the headend device and activate monitor
alarms and announce emergency informa-
tion. Reader service #148

Lectro Unveils Standby Power Supplies

Lectro Products’ Uni-Max II is an effi-
cient, common ferro standby power sup-
ply designed for ease of installation and
service, according to the company. Fea-
tures include 91% efficiency at full load,
heat sink cooling for longer transformer
life, LED status indicators, synchronized
transfer between operating modes, limited
FR foldback, key locked door, dual output
option, all-aluminum housing and temper-
ature range from -40° to +55°C.

Also being shown by Lectro was its

Sentry II standby line, which is totally
modular, with faceplates that are color-
coded by amperage. The line is compati-
ble with both conventional powering and
fiber optics.

In addition, the company’s CLPS-35
was on display. This 35-amp cable line
power suppresser eliminates 80% or bet-
ter of outages due to surges, transients,
spikes and lightning. Reader service
#136 (power supply), #135 (standby),
#134 (power suppresser)

Harmonic Lightwaves Ups YAGLink Output Power

Harmonic Lightwaves and Optical
Networks International announced the
availability of the HLT 6020 transmitter,
a high-power version of its HLT 6000
and part of the YAGLink system, de-
signed specifically for delivering multi-
channel video over fiber in cable TV
plants.

The company says the unit’s in-
creased power and ability to run links of
different lengths gives operators a wide
number of options when planning their
fiber network architectures. For instance,

the product’s 40 mW output, half deliv-
ered on each of two output fibers, can be
split to cost-effectively handle 20 nodes
of 500 subscribers per node.

Also, the enhancement of its SMS
5000 network management system to
provide remote monitoring and control
capabilities was announced. The system
is designed to operate in conjunction
with all components of the company’s
YAGLink system. Reader service #139
(transmitter), #138 (management sys-
tem)

duce the total current consumption as well
as 1o ensure constant circuit performance
over the required temperature range.

Also on display were: the AMLT-1310
laser transmitter, AMLT-1550 laser trans-
mitter, AMPR-1550 optical receiver and
EDFA-1550 erbium-doped fiber amplifi-
er. Reader service #147 (fiber-optic
link), #146 (AMLT-1310), #145
(AMLT-1550), #144 (receiver), #143
(amp)

C-COR’s CNM Software
CNM (Cable Network Manager) is a
new generation of control and monitor-
ing software product introduced by C-
COR Electronics. It provides quick de-
tection, location and correction of out-
ages that are important for monitoring
total communication systems, includ-
ing fiber and RF networks. The Win-
dows-based program integrates multi-
functional network alarm system in all
three elements of the network: digital
fiber optics, analog fiber optics and RF
coaxial plant. Reader service #137

Cheetah Addition

Prowling at Superior
Superior Electronics Group an-
nounced the addition of CellPack to the
Cheetah system of test equipment. It
has been developed to allow portable
communications for automated compli-
ance testing with the Cheetah system.
The CellPack can be purchased as a
backpack device mounted to any
PC4650 series system measurement
device or as a portable independent
package. As a backpack device, the op-
erator can remotely program a test site,
then move the CellPack to a second lo-
cation, repeating the process until all
sites have been programmed. Used as a
portable package, CEL4650, the unit
can be used as a troubleshooting and
diagnostic tool. Reader service #122

Legal Software from €trok

Los Angeles-based €trok has a cable
TV edition of its LawManager for Mi-
crosoft Windows 3.1 that features the
new FCC rules for cable TV and the
Cable TV Consumer Protection and
Competition Act of 1992, all in a
“unique” hypertex format. It’s de-
signed for anyone who needs to under-
stand the new federal laws. Reader
service #156
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Triple Crown Solves Rebuild Respacing

The new Minex series of ultra-small line
amplifiers by Triple Crown Electronics in-
cludes two specialized versions, the MX
5309 and MX 5209, designed for rebuild
and bandwidth upgrade applications. They
are intended to be installed mid-span, be-
tween existing trunk/bridger locations.

Because of the low gain, the products
can be operated with high input and low
output levels. This, according to Triple
Crown, effectively reduces the cable length
by 9 dB, while contributing minimal noise

and distortion. The 10 ampere power pass-
ing capability and bidirectional operation
are said to assure that the amplifier is essen-
tially transparent in the overall trunk. When
used in conjunction with the company’s
Titan series or equivalent power doubled
trunk amplifiers, the MX5209 (push-pull)
and MX5309 (power doubled) units will
allow a 350 MHz system to be upgraded to
550MHz without relocating trunk/bridger
locations. Reader service #115 (MX
5309), #114 (MX 5209)

New Modulator from Standard

Standard Communications says that its
new TVM450L CATYV modulator provides
the quality of fixed-channel modulators
with the flexibility of frequency agility.
According to the company, PLL tuning en-
sures compliance with all FCC stability re-
quirements; and high quality, low noise
amplifiers, mixing techniques and six lev-
els of filtering provide exceptional spurious

response and broadband noise perfor-
mance.

The unit features factory calibrated
front panel controls with full metering. The
front panel LED display shows a real life
channel number. Both visual and aural LF.
loop-throughs are offered, compatible with
all scrambling formats, as well as BTSC
integration. Reader service #141

Sweep/Analyzer System From Avantron

Avantron introduced the 600 MHz ver-
sion of its noninterfacing system sweep/
spectrum analyzer Model AT85R/G, de-
signed to facilitate the FCC’s new 24-hour
test. The microprocessor controlled system
uses the company’s patented low-level
sweep technology that allows true continu-
ous sweeping with real-time display.

A built-in frequency counter allows the

measurement of modulated video and audio
carriers, and 4.5 MHz intercarrier spacing.
Microprocessor power adds storage capa-
bilities for up to 100 traces and measure-
ments recorded in nonvolatile memory for
later viewing, printing or transferring to a
PC. An additional 64 instrument settings
can be preset and stored. Reader service
#140

Regal Converter Leaves Small Footprint

Regal Technologies unveiled a new 550
MHz basic converter, the RR-92, the small-
est full-bandwidth converter in the industry,
according to the company. It is an 83-chan-
nel unit that passes separate audio program
signals and is fully BTSC stereo compati-
ble. It is IR programmable and can be tuned
to HRC, IRC or EIA standard frequency al-
locations. Features include self-test diagnos-

tics, parental guidance and a switched AC
convenience outlet.

The company also introduced the CRP-
10 hand-held remote that features user-
friendly buttons, differentiated for individu-
al tasks. It is backward compatible, enabling
Regal RC-83 converter users to choose an
alternative remote control. Reader service
#133 (converter), #132 (remote)

Stop Thief! NCA Microelectronics Intros Encryption System

The research and development division
of Fundy Cable Ltd./Lteé, NCA Microelec-
tronics, rolled out its new Chameleon pay
TV encryption system. It's said to be a cost-
effective solution that prevents pay TV
theft by digitally encrypting the video tim-
ing information of sync suppression sys-
tems. The company says the technology has
been proven effective against pirate boxes
and tampered decoders.

NCA also reported that upgrading exist-

ing decoders to Chameleon technology
with a low-cost add-in circuit card retains
capital investment. The card’s sealed cus-
tom computer chip, developed by NCA, is
said to defy copying. Reader service #116

Viewsonics Unlocks
New Locking Terminator
On display at Viewsonics was the new

Gilbert equivalent locking terminator. Two
models are available: TR75GTL with resis-

tor and TRWGTL without resistor. The unit
uses the same Gilbert security tool.

Also displayed was the Model VSTWE-
30-6 two-way expander. It’s designed so
that existing one-way distribution apart-
ment amps can still be used if the system is
changed to two-way. Several amplifier
models were highlighted at the booth as
well. The Platinum Plus amplifiers are 45
MHz-1 GHz and 130 RFI. Housings are
tin-plated and solder-sealed, producing a
high degree of anti-corrosive protection
along with superior conductivity, according
to the company. Reader service #119 (ter-
minator), #118 (expander), #117 (amps)

Where’s the 4-in-1

Remote? US Electronics

US Electronics displayed its new 4-in-1
universal remote control that operates all
TV sets, VCRs, cable boxes and digital
music terminals.

Also displayed was the new UTV 2000
multifunction remote to operate the on-
screen converter from GI. It also features
the option to control the subscriber’s TV set
as well as the cable box. Reader service
#121 (4-in-1 remote), #120 (UTV 2000)

Tektronix Sweep
System Goes Lightweight
Tektronix announced its new 2721A/
2722A cable TV sweep system, which con-
sists of the 2721 A transmitter and the
2722A receiver. It features a compact,
lightweight package, with the 2722A
weighing in at 17 pounds and the 2721 A at
11 pounds. Noninterfering transmission
means techs can make amplifier adjust-
ments without affecting closed captioning
or other VBI services. The receiver in-
cludes a built-in SLM and high contrast
LCD, and can store 63 archive records all
downloadable to a PC or printers. The sys-
tem is compatible with LAN and with
NTSC, PAL and most SECAM cable TV
systems. Reader service #180

ComSonics Carts
Out Innovative Modularity

ComSonics announced its new Win-
dowLitePLUS. Field techs can simply add
a choice of snap-in-place modules, thereby
expanding the test capability of the signal
level meter to carry out other test functions.

The product weighs just 40 ounces and
has automated time interval sampling that
wakes up on the user’s programmed sched-
ule, takes and stores readings (including
ambient temperature), then shuts down. It
also features expanded memory and down-
loading capacity. Reader service #123
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January

4: SCTE Penn/Ohio Chapter,
Installer exams to be adminis-
tered, Pittsburgh. Contact
Marianne McClain, (412) 531-
5710.

6: SCTE Golden Gate Chap-
ter seminar, Viacom, San
Francisco. Contact Mark Har-
rigan, (415) 358-6950.

6: SCTE New Jersey Chap-
ter, Installer exams to be ad-
ministered, Tintonfall, NJ.
Contact Jim Miller, (908) 446-
3612.

6: SCTE Ozark Mountain
Meeting Group seminar and
Installer and BCT/E exams to
be administered in ali cate-
gories at both levels, Spring-
dale, AR. Contact Bob Giriffith,
(501) 648-1966.

6-7: SCTE Annual Conference
on Emerging Technologies,
Hilton Riverside, New Orleans.
Contact (215) 363-6888.

12: SCTE Bluegrass Chapter,
BCT/E exams to be adminis-

tered in all categories at both
levels, Elizabethtown, KY.
Contact Alan Reed, (502) 389-
1818.

12: SCTE Cascade Range
Chapter seminar. Contact
Cynthia Stokes, (503) 230-
2099.

12: SCTE Wheat State Chap-
ter seminar, basic trouble-
shooting. Contact Lisa Hewitt,
(316) 262-4270, ext. 191.

12: SCTE Delmarva Meeting
Group seminar, testing and
measuring for new FCC rules,
digital architectures for CATV,
Dover, DE. Contact Linc Reed-
Nickerson, (215) 825-6400.

13: SCTE Bluegrass Chapter
seminar, proof-of-performance
procedures and testing, Prich-
ard Community Center, Eliza-
bethtown, KY. Contact Alan
Reed, (502) 389-1818.

13: SCTE Heart of America
Chapter seminar. Contact Don
Gall, (816) 358-5360.

13: SCTE North Country

Chapter seminar, Sheraton
Midway Hotel, St. Paul, MN.
Contact Bill Davis, (612) 646-
8755.

13: SCTE Oklahoma Chapter
seminar, proof-of-performance
standards. Contact Arturo
Amaton, (405) 353-2250.

13: Tektronix seminar, how to
evaluate your system, North-
west Marriott, Atlanta. Contact
Kathy Richards, (503) 627-
1555.

13-15: Scientific-Atlanta semi-
nar, fiber optics, Orlando, FL.
Contact Bridget Lanham (404)
903-5516.

14: SCTE Satellite Tele-
Seminar Program, to air on
Galaxy I, Transponder 14.
Contact (215) 363-6888.

14: SCTE Gateway Chapter
seminar. Contact Chris Kramer,
(314) 949-9223.

14: SCTE New Jersey
Chap-ter, Iinstaller exams to
be administered, New Provi-
dence, NJ. Contact Jim Mil-

ler, (908) 446-3612.

14: SCTE Ohio Valley Chap-
ter seminar, fiber optics.
Contact Jon Ludi, (513) 435-
2092.

14: SCTE Penn-Ohio Chapter
seminar. Contact Marianne
McClain, (412) 531-5710.

15: Tektronix seminar, how to
evaluate your system, Interna-
tional Drive Marriott, Orlando,
FL. Contact Kathy Richards,
(503) 627-1555.

16: SCTE Cascade Range
Chapter, BCT/E exams to be
administered in all categories,
Paragon Cable, Portland, OR.
Contact Cynthia Stokes, (503)
230-2099.

16: SCTE Golden Gate Chap-
ter, Installer and BCT/E exams
to be administered in all cate-
gories at both levels, TCI
Cablevision, San Jose, CA.
Contact Mark Harrigan, (415)
358-6950.

18-19: SCTE Wheat State
Chapter, BCT/E exams to be
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administered in all categories at
both levels, Wichita, KS.
Contact: Lisa Hewitt, (316) 262-
4270, ext. 191.

19: SCTE Pocono Mountain
Meeting Group seminar, fiber
optics, Hazleton, PA. Contact
Anthony Brophy, (717) 462-
1911.

20: SCTE Golden Gate Chap-
ter seminar, CLI, TCiI Cable-
vision, Hayward, CA. Contact
Mark Harrigan, (415) 358-
6950.

20: SCTE Great Plains Chap-
ter seminar, fiber construction,
installation and maintenance,
Quality Inn Crown Court,
Bellvue, NE. Contact Jennifer
Hayes, (402) 334-2336.

20: SCTE Michiana Chapter
seminar, Midwest CATV,
Mishawaka, IN. Contact Russ
Stickney, (219) 259-8015.

20: SCTE Piedmont Chapter
seminar. Contact Tod Dean,
(919) 662-1489.

20: SCTE South Jersey Chap-
ter seminar, SCTE overview,
basic CATV for the CSR, cus-
tomer relations, hands-on train-
ing (VCR and TV hook-up lab)
and BCT/E exams to be ad-
ministered in all categories at

both levels, Vineland, NJ.
Contact Kevin Hewitt, (914)
425-6084.

21: SCTE Central Indiana
Chapter seminar. Contact
Gregg Nydegger, (219) 583-
6467.

21: SCTE Dakota Territories
Chapter seminar, Aberdeen,
SD. Contact Kent Binkerd,
(605) 339-3339.

21: SCTE lowa Heartland
Chapter seminar, OSHA rules
and regulations, Newton, IA.
Contact Mitch Carlson, (309)
797-2580, ext. 3700.

21: SCTE Lake Michigan
Chapter seminar, technical
standards. Contact Karen
Briggs, (616) 947-1491.

21: SCTE Mount Ranier
Chapter seminar, test gear and
FCC compliance, Silverdale,
WA. Contact Gene Frye, (206)
747-4600, ext. 107.

21: SCTE Ohio Valley
Chapter, Installer and BCT/E
exams to be administered in all
categories at both levels.
Contact Jon Ludi, (513) 435-
2092.

23: SCTE Chaparral Chapter
seminar, back to basics, In-
staller and BCT/E exams to

be administered in all cate-
gories at both levels. Contact
Rita Erickson, (505) 761-
6206.

26: SCTE Appalachian Mid-
Atlantic Chapter, BCT/E
exams to be administered in
all categories at both levels,
Harrisburg, PA. Contact
Richard Ginter, (814) 672-
5393.

26: SCTE Magnolia Chapter
seminar, installer training,
Ramada Coliseum, Jackson,
MS. Contact Steven Christo-
pher, (601) 824-0200.

26: SCTE Palmetto Chapter,
Installer and BCT/E exams to
be administered in all cate-
gories at both levels. Contact
John Frierson, (808) 777-
5846.

27: SCTE Smokey Mountain
Chapter seminar, FCC testing,
locations and liabilities and un-
derground construction prac-
tices, Days Inn, Kingsport, TN.
Contact Roy Tester, (615) 878-
5502.

28: SCTE Shasta Rogue
Meeting Group seminar,
CSR training, Redding, CA.
Contact Dan Barger, (916)
547-5438.

Planning ahead
Feb. 2-4: SCTE Tech-nolo-
gy for Technicians Il semi-
nar, Holiday Inn, New
Orleans. Contact (215) 363-
6888.

Feb. 21-26: OFC/IOOC '93
conference, San Jose, CA.
Contact (202) 223-8130.
Feb. 24-26: Texas Cable
Show, San Antonio. Con-
tact (512) 474-2082.

April 21-24: SCTE Cable-
Tec Expo, Orlando, FL.
Contact (215) 363-6888.
June 6-9: National Show,
San Francisco. Contact
(202) 775-3669.

29: SCTE Wheat State Chap-
ter, BCT/E exams to be admin-
istered in all categories at both
levels. Contact Lisa Hewitt,
(316) 262-4270, ext. 191.

31: SCTE OIld Dominion
Chapter, Installer and BCT/E
exams to be administered in all
categories at both levels,
Holiday Inn, Richmond, VA.
Contact Margaret Davison,
(703) 248-3400.
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DRAFTING (815) 698-2541

b e e SERVICES,INC. 206 E. Cloke Box 432

Ashkum, IL 60911

- Base Mapping

- Strand Mapping

- Digitizing Services

« As-Built Mapping
« System Design
+ AutoCad Drafting

Specializing in high volume precision drafting.

“Quality service for all your
cable drafting and design needs.”

Call for literature.

Robert Marzullo - Director of Cable/Fiber
John Hayes Jr. - Assistant Director

john burns

construction company

SCTE MEMBER

Coaxial / Fiber Optic construction
Engineering / Splicing / Testing

General Contractor / Project Management
Rebuilds / Upgrades

Call for company brochure
P.O. Box 827

Orland Park, IL 60462-0827
(708) 479-2143

FAX (708) 479-4956
800-323-0448

BRIDGEPOINT

COMMUNICATIONS INC ‘

Coax and Fiber Construction
Full Installation Services |
Subscriber Audits and Sales

(214) 617-8888

DALLAS, TEXAS

Empire CATV & Communications Corporation

TS  FIBER
0" L « COAXIAL
é : ‘i « COPPER INSTALLATION
ﬁ‘ COMMITTED TO QUALITY

V*cv

4506 Vaughan Dr. 800-34 7 -2 605

Rowlett, Texas 75088 214-475-6869
USA 214-475-4296 - FAX

CuUsSTOM ¢

Gilbert AHS
LRC

Off Shore
Amphenol

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

CORPORATE OFFICE
Yankton, $.D.
(605) 665 -1393
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"Video Poster'™ Page Generator & Controller

"New Hi-res fonts"
Local Weather

&4,};\, “Temp:85 F Humidity 35%
" Wind from SW @ 5 MPH

Spm screen control allows logo
and text to remain on screen

...Scrolling messages...
12:24:30 THURSDAY 3:21:92

"BOLK™ | —————i
1 Intro-Rad Romots Logos can display
Gonitrol of YCi's \ 0" V19e0 Poster
Upload & Download Control commands &
pages via modem to Multiple Site Headends

*Hi-Res fonts, Video Page & Character Generator *Store more than 600 pages
Logos & plctures directly on cartridge *16 colors, 9 letter sizes, Crawl, Flash,
Special etfects *‘Two §240 itr.) variable size crawls per page *Accurate real
time clock & date any focation *Restores & displays pages, time & date even if
power fails! *Low cost C64 computer (NTSC + Ch 3/4 outI *100 Time and date
event control commands ‘Infra-red remote option controls up to 8 VCR's
*Upload & Download pages+commands via modem *Controls model “"RMAV"
& external relays & VCR's *Generate NTSC color bars + message crawl lines
*User friendly, incl. demo disk with help pages & Instructions on VHS tape

Model * Price * Description of "Video Poster” ™ Options:
“"RAMC" $289.95; Video Poster; 150 page Battery backed RAM-disk, Video cable & manual|
"RAMX" $349.95; Video Postor. 600 page Battery backed RAM-disk, Video cable & manual
"VIDG™  $189.! ideo Poster; no Ram-disk, Video cable & manual
“C64" $159.95; Refurblshed compum. with power supply (1 year warrenty all products)
“Modem"” $ 89. 95, 1200 baud Hayes compatible plug-in tor page

"BCLK" $ 69.95; Battery clock (with RAM) restores time & date ll power falls
X * $159.95; Controls 8 relays + DVM2; “WX1" & "WSDM "lnnuls. Infra-red sender
$189.95; Temp. deg. C.or F. + Humldlty sensors; Req. PK8
“"WSDM" $279.95; Anamometor Wind speed and direction; Req. PK8
1541  $189.95; Optional disk drive; external unlimited back up for RAMC/X or VIDG
“RMAV" $ CALL; 2to 8 750 “F" stereo or mono + video AXB switches 3
“DVM2" $379.95; Page controlled Digital audio;10 messages, 2 min. o
“UPS1" $279.95; Uninterruptible power supply with 5 hour batteries \’\‘f“"

UPS1

“RMA\)" U
Engineering Consulting Tel: 714-671-2009 Fax: 714-255-3984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*P0O*COD
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We felicve we can do this for Less thar you!

A Professional Signal Leakage Detection Service

- Take advantage of our regional scheduling

« Plan early and save - references available
CABLE TELEVISION
SYSTEM SERVICES

Phone/Fax (616) 679-4513 - (800) 837-7611
CLI Drive-Out « CLI Reports - Payment Plan

Responsible for over 600 CLI Drive-Outs & FCC Form 320 Reports

Todd Borst
Gwen Valenzuela

P.O. Box 458/209 N. Grand
Schoolcraft, M! 49087

"We Turn You On*

CeAeTeV
onnhection

A Female Business Enterprise
MDU Engineering * Audits + Drop Rebuilds
Trapping ¢ Drop Installation « Pre/Post Wire

Patricla B. Baldwin, Owner
(919) 270-3111

80 Hwy. 17 S.
Hampstead, NC 28443

Service
CAD Drafting = nce

A“mcadDesigﬂ/Map mtentaruction
SySt"em& Unde und Cons Call now for
gell'.l::ng & Activaﬁon more information
"‘ VOGTMANN
ENGINEERING, INC.
Richard S. Vogtmann
Chief Engineer

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

« Turn-Key RF Distribution Systems
- Satellite/Master Antenna Systems
« Fiber Optics « System Integration

&

BILL DECKMAN & ASSOC.
Design ¢ Installation « Maintenance

USA Phone 717-948-0155 - FAX 717-948-0881 - Middletown, PA

TCS CABLE, INC.
SINCE 1978
- COAXIAL & FIBER CONSTRUCTION
- TECHNICAL SERVICES
- PLANT MAINTENANCE
- RESPLICE/UPGRADE
- SWEEP/PROOF SERVICES
- FIELD ENGINEERING SERVICES
- PROJECT MANAGEMENT SOFTWARE

CORPORATE OFFICE
2676 WEST LAKE ROAD
PALM HARBOR, FL 34684

(813) 789-6826
(813) 787-5077 (FAX)
(800) 999-8270

California 5 Amplifier

——

U.S. manufacturer of; C-Band and Ku-Band LNBs, Feedhorns
and accessories; Wireless Cable (MMDS) products including
LNAs, downconverters and the Beambender™, a low cost
microwave repeater; and special application products
including ARABSAT LNBs and Commercial IF Amplifiers.

Contact: Dennis Schwab
California Amplifier, Inc.
460 Calle San Pablo, Camarillo, CA 93012 U.S.A,.
TEL: (805) 987-9000  FAX: (805) 587-8359

AMS-1 CHARACTER GENERATOR

i

ATARI Computer and Software
only $499.00!

* Character
Generators

* VCR Controllers

* Video Switches

e Custom Hardware
and Software

OPTIONAL BATTERY BACKUP!

Dickel Communications Co.  pax 3104964716
5208 East Hanbury St. / Long Beach, CA 90808  Tel 310-496-0674

€7 TE SUSTAINING MEMBER

CATYV DESIGN

ASSOCIATES, INC.
SINCE 1979
* Design . » AutoCad Drafting
* Strand Mapping « Cad Training/Setup

* As-Built Mapping « Scanning Services
5524 Bee Caves Rd., Suite C1 - Austin, Texas 78746

(512) 328 -2461

Steve Williams
President

COMMUNICATIONS TECHNOLOGY
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EAPEIOMMERCINL ELECTRONICS, INC.
NG CATY ENGINEERING SERVICES
CATV EQUIPMENT REPAIRS
Hybrid Sales Meter Calibrations
Equipment Upgrading Headend Alignment
Performance Measurements FCC Oftsets

Free Pick-up Service in Certain Geographic Areas
800-247-5883 or in Virginia 800-345-6834
209 E. Jackson St. P.O. Box 484 Gate City, VA, 24251

New Construction - Installs - Balancing - Splicing

Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebuilds and

Fiber Optic Installation

Harold Bigham
(904) 932-6869

P.0.Box 903
Gulf Breeze, FL 32562

MIDWEST CABLE SERVICES

— NATIDNWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 86, Argos IN 46501
Phone: (219) B92-5537 » FAX: [219) BS2-5624

CABLE SYSTEM
SURVEY CO. SCTE Member

MAPPING = DESIGN 8 AS-BUILTS s CAD &
DRAFTING SERVICES

Let Us Map & Design
Your Fiber Upgrade

126 W. Michigan Ave. » Marshall, Ml 49068
(616) 781-3455 ¢ FAX (616) 781-5177 o

MC COMMUNICATIONS

Serving:
Cox Cable - TClI - Continental
« Prime Cable - Times Mirror - Falcon
« Warner - Jones Intercable - Daniels
» United Artist - Prime Star

Installations - MDU's - Audits - Construction
DBS - Converter Recovery

1-800-348-9988

CONTRACT INSTALLERS,INC.
UHF Radio Equipped Trucks « Uniformed Installers

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

LENNY FISCHER MONTIE FISCHER
P.O. Box 1564 P.O. Box 1058
Appleton, Wisconson 54913-1564  Fort Walton Beach, Florida 32549-1058
(414) 582-7087 « Fax (414) 528-7528 (904) 651-5154

D.E.A. CONSTRUCTION COMPANY
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Laying the Future of Telecommunications
Specializing in Alternate Access

Call for a company brochure,
(303) 477-0306
1-800-642-9621

Fax (303) 477-0256

Software

SubTRACKER
CATYV BILLING SYSTEM

US & International Version

Statements, Database,
E Reports, IBM
Compatible, Low Cost,

Fast. Ideal for small to

medium systems.
LAN and Multi-Town Capability.

Canergy Cable Software
403-354-2510 or Fax 403-354-8780

COMMUNICATIONS TECHNOLOGY



v

Professional Services/Design/Construction

Contractor
Turn Key
Services

LIS

CABLE TECHNICAL SERVICES

» Commercial/Residential Installations
» Underground/ Aerial Construction
+ Sweep and Balance
(Tektronix Sweepless)
+ Design/Strand Mapping

SCTE SUSTAINING MEMBER - Design » AutoCad Drafting
- Strand Mapping » Cad Training/Setup
CATV DESIGN - As-Built Mapping - Scanning Services
5524 Bee Qaves Road, Suite C1
ASSOCIATES, INC. Steve Williame, President
SINCE 1979 (512) 328- 2461

([ Health, Safety and Hazardous Materials
Do you know why sound health and safety programs often fail?

Do you know your rights before and after an inspection?
Do you know about the new fine and penalty structure?

Do you know about the OSHA Reform Act?
For more information contact:

» System Audits/As Builds

J aylor Morris & Assoc., Inc. Ph# 303-794-3092 FAX# 303-794-337

2

11226 Indian Trail, Dallas, TX 75229
(800) 486-4165 - (214) 241-4169

Career Opportunities

PROJECT MANAGER

Harron Communications Corporation, an aggressive, growth-oriented MSO based
in Pennsylvania, is seeking a Project Manager to be directly responsible for
rebuild/upgrade of more than 750 miles in its Utica, NY system. Harron plans to
install a fiber-rich network, capable of the full range of entertainment and
information offerings in support of its long range corporate goals. This position will
manage personnel, inventory, daily production, a multi-million dollar capital budget,
plant construction, MDU construction and subscriber drop transfer. Qualified
candidates should have 5 to 7 years of construction project management
experience of increasing complexity and a demonstrated ability to successtully
manage to financial and operational targets. All interested persons should send
resume and salary requirements in confidence to: Harron Cable T.V., P.O. Box
105, Utica, New York 13503, ATTN: Gerald T. Kelley. No telephone calls please.
Harron is an Equal Opportunity Employer (M/F/H/V).

@R | ARRON
¥ COMMUNICATIONS CORP.

eter

roehlich & Co.
executive 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.

Training
IN THE DARK ON

FIBER OPTICS?

Fiber Optic Training Course

Learn to splice, test,

connect and
troubleshoot
a fiber optic network.
303-663-6445

FIBERLITE
/’ INTERNATIONAL

2100 W. Drake #349, Ft. Collins, Colorado 80526

COMMUNICATIONS TECHNOLOGY

MAINTENANCE
TECHNICIANS

Falcon Cable TV is looking for indi-
viduals with strong CATV experi-
ence. Candidates must be knowl-
edgeable in all aspects of CATV

including CLI, proof of performance
and main line work. BCT/E certifica-
tion desired. Send resume to

Chief Technician
Falcon Cable TV
7640 Eigleberry Street
Gilroy CA 95020
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Career Opportunities Continued

ties “Quality of Life.”

staff, existing contracts.

CONSIDERING THE NORTHWEST?

Established computerized CATV Design and Mapping Company; seven years with stable
clientele, located in northwest with mountains, rivers, lakes, endless recreational opportuni-

Includes business chattles, vehicles, leased office space with receptionist, fully qualified

Serious cash inquires - Inquiries held in confidence

Respond to:
Box ME
CT Publications
50 S. Steele St. #500
Denver, CO 80209

TV HNICIAN

MSO in Southern Vermont seeking a quali-
fied CATV technician to work in an area
within a 25,000 subscriber system.
Qualifications to include a minimum 3 years
CATV experience with knowledge of con-
struction, sweep/balance, troubleshooting
and repair. Send resume to:

First Carolina Cable TV

539 Charlestown Road
Springfield, VT 05156
Attn: Plant Manager

Equal Opportunity Employer

Equipment Sales & Service

Installation company wants to expand
operations thru acquisition of other
install contractors with long term con-
tracts. 40M plus subscribers preferred
with solid MSO relationship.

1-800-486-4165
] ®
dB-tronics
<] FOR YOUR EQUIPMENT NEEDS
=4 1 Yoar Warrunty (Conditions Apply)
b A LINE GEAR
4 300/330 MHz Trunk Stafion ........... 250
il 300/330 Mz LE /My ... 55
E Taps, Various 54
=4 CONVERTERS
=4 Homiin CR Seris, Plus Remote........... 26
(2 Jerold DR Addressable, Plus Remote.....538

Call or Far Us Fenar!

Voice (803} 439-7333
Fax (803) 439-7518

La Mejor Calidad de Exportadores
Finest Quality Exporters

get converted!

for
CATV Service Vehicles
1-800-426-2838

¥2%% Dynamote Corporation
Seattle, Washing

MAIN LINE EQUIPMENT, INC.
National Distributor for
PATHMAKER — TEXSCAN
WE BUY: used Converters

Used line gear

WE SELL: Refurbished Converters
Line Gear

WE REPAIR: converters & Line Gear
Distributor of Eagle Traps

1-800-444-2288
FAX:310-715-6695
Los Angeles - Atlanta - Spokane

COAST CATV SUPPLY

IN STOCK
NEW & REFURBISHED
Amps, LE's, Taps, Splitters
Connectors & Headends
ALL BRANDS 270 TO 550 MHz
Call for updated price list

We Buy: WANTED

ALL BRANDS

YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list

(USA) 714-272-2360 Fax: 714-272-3032

Trucks, Lashers &
Construction Tools

The Manlift & Lasher specialists since 1981
BUY « SELL « LEASE
SHIPPED WORLDWIDE

Lashers rebuilt in one week

Call For Price List
Aerial Equipment Service Co.
7351 Hazard Avenue, Unit B
Westminster, CA 92683 USA

Phone: 714-895-4863
Fax: 714-893-6986

DC TO AC SINE WAVE INVERTERS

WE NEED SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS
5402 Highway 95
Cocolalla, ID 83813
Phone: 208-683-2797
208-683-2019
Fax:208-683-2374

LEE ENTERPRISE

Female Business Enterprise

Complete Cable Equipment Repair Facility

Flat Rate *$58.50

» VCIl Upgrades, Excha
« Modulator, Processor,

NEW: Rack Space Saver VCII Chassis Upgrade - $99.50
r;?es & Complete R?)airs
eceiv

er & Headend Repairs

* Plant Distribution & Line Equipment Repairs. *Flat Rate

1-800-551-0096

Call for Complete Price List
*Includes UPS return ground shipping and minor parts

« Signal Level Meter Calibrations & Repairs
« We Buy & Sell Used Equipment

623 Fourth Street - P.O. Box 590 - Deshler, NE 68340
FAX (402) 365-7228
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Equipment Sales/Service (cont.)

WE'RE NOT JUST FOR
"SMALL GUYS" ANY MORE!

. . K . Seventeen of the industry's Top-100 MSO’s (between 50,000
SG‘TV“"Q NE "{”799‘ pickup & delivery B 500 and 500,000 subs) save money every month by buying
Call for testimonials & free offer Fax: 913-599-5903 programming, hardware and services through the
Vision Electronics Ltd. LE National Cable Television Cooperative.

Converter Repair

At its best!
« Flat rate billing @
« Outstanding warranty

A

Albany, NY
518-462-6392
GEFURBISHED/ BOUGHT/ SOLD
AVANTEK, CALAN, +G.l. Video Cipher Il « Standard 32 C/K Rec
WAVETEK, SADELCO Magsm szzgss " A
AND MANY MORE . navox 5-330 . 1408 gle
3 Trunks -$325 Mod - $315
F R E E SHIPPING EQUIPMENT « Jerrold SJ Trunk - $199 « Standard MT 700 VCIi
CASH... e -

$465
* Minimum Quantities Apply

We Need: Magnovox, Jerrold, Scientific-Atlanta warranteed CAIV sweep Call lete inventory fist:
" {X-cess, Used, In Field) Tel: (514) 725-8549 [ W ol g i’ i
Wo Pay: Top Prces!! Fax: (514) 725-5637 We service whaiwe sell  215-30-0320
We : Buy-Repair-Sell sweep efc USA Fax: 630-8202
AC“'EVE‘PEAK psm%mcs WE BUY SELL AND TRADE WANTED
k .! (INT. YL JT Headend - Linegear - Converters
TIem&E 1 10 ‘
[ENGINEERING. INC 8396 15 1\ Bha \ Magnavox. Jerrold, SA
R T Y S— Manteval. QU Canada 101/ 102
RO ORN TIT) PI04R%0 Fax: 0OK) Tha %7 Specialist in CATV equipment repair and technical services. C ab | e TO 0 l S
TEST EQUIPMENT LEMC
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, TDR's = £ O
Power Meters, Spectrum Analyzers, Frequency Counters, Fiber Test Equipment and much
more. Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard.
SATELLITE ANTENNAS callfor catalog
Used Scientific Atlanta 10 meter, Simulsat 5 meter, Harris 6.1 meter. Many others also available. 800-233-8713
PTL Cable Services Inc. USA + Phone/Fax (407) 747-3647
BUY-SELL-TRADE

ADDRESSABLE

This is a picture of our DPDT RF relay. It switches frequencies from
DC-600 MHz with ease. We use it to build RF switching systems ...
SPDT, DPDT, 4PST, 4PDT and so on. No nonsense. It has very
high isolation and very low insertion loss. These units are now
switching signals in some very large cable TV headends for testing
and/or routing purposes. Our relays can help you do your job better,
too. No nonsense. Call or fax for free info. on all our products.
Alaun Engineering
2305 Florencita Drive, Montrose, CA, 91020 USA
PH/Fax: (818) 957-0618

IN STOCK

FULLY REMANUFACTURED -
90 DAY WARRANTY

List your equipment

CABLE DISTRIBUTORS CO.

for sale with us — computerized

Emergency Alert IMS?%;EB?E ?U%gﬁﬁ,‘:ﬁgﬁ?s Inventory Locater system —
FOR SALE See our ad In this Issue
SYStems Hamlin MCC-3000 (as is) .50¢
By Scientific Atlanta 6750 .50¢
Jerrold DSX-2 $5.00

Oak RTC-56-3 $15.00
WE BUY SURPLUS CONVERTERS

Idea/onics (b couENT

INTERNATIONAL

800-382-2723

69 Channels
14lday de"l\l’ery dend l— Custom Made
i ith all h n Ju Assembil
Compatible with all headends ROCKY MOUNTAIN ~ ,Jumbper As t:fr::u e
Affordable JUMPER CABLES fus =~ -is
. . P.0.BOX 9707 - HELENA, MT 59604 . po *RG- 19
24 & 88 Channel units also available iy < Other
(701) 786-3904 Our jumpers never leave our plant during construction, insuring inspection of each phase
Fax: (701) 786-4294 o1 ENSTUCEEN. O Gal Tor priing and fres sample.  (406) 4566585~
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PRESIDENT'S MESSAGE

SLTE
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The history of chapter development

By Bill Riker
President, Society of Cable Television Engineers

he development and evolution of the

Society’s Chapter Development Pro-
gram, which promotes the establishment
of local SCTE meeting groups and their
advancement to chapter status, is close-
ly entwined with the history of the Soci-
ety of Cable Television Engineers itself.

In 1970, just one year after its forma-
tion, the Society first began to organize
local chapters to provide a forum for the
exchange of ideas and solutions regard-
ing cable TV technology. However, this
development was delayed by problems
the young organization was experienc-
ing with correspondence, dues and mis-
communication.

The program evolved slowly over the
years, and by 1975, SCTE had 15 chap-
ters in the U.S., as well as four chapters
in Canada and chapters in Argentina,
Australia, Brazil, England, France, Hol-
land, Italy and Mexico.

The Chapter Development Program
continued to grow steadily in the late
1970s, but the Society fell upon hard
times during the early 1980s and all local
chapters ceased to exist. When | joined
the SCTE staff as executive vice presi-
dent in 1984, one of my first priorities
was to revitalize the program in order to
bring high-quality, low-cost technical
training opportunities to industry techni-
cians and engineers who could not oth-
erwise attend seminars to receive their
training. With only one chapter and two
meeting groups (chapters under devel-
opment) in existence at this time, mem-
bers were organized through the assis-
tance of their regional directors and na-
tional headquarters staff to form new
local chapters. John Kurpinski chaired a
committee to establish new rules for
chapter organization and development.
The first chapters to organize under this
new launch were the Appalachian Mid-
Atlantic, Delaware Valley and Golden
Gate. Their vitality and enthusiasm were
contagious, as they inspired the sprout-
ing of a variety of new chapters in the
years to come.

Chapter development has grown to be
one of the Society’'s most successful
“grass roots” programs, which is evi-
denced by the growth of SCTE chapters

126 JANUARY 19893

and meeting groups nationwide.
By 1985, the Society had four
chapters and 11 meeting
groups. Each successive year | s

SCTE CHAPTERS AND
MEETING GROUPS

B Meeting Groups
M Chapters

brought more growth, with nine
chapters and 21 meeting groups
in 1986, 29 chapters and 18
meeting groups in 1988, 46
chapters and nine meeting
groups in 1990 and, as we en-
tered 1992, 62 chapters and 12
meeting groups for a total of 74
training groups operating under
the auspices of SCTE. This
means that the Society now pre-
sents over 300 local technical
training meetings each year for
the benefit of its membership.
The chapter program could
not have grown as it has without
the support of the Society’s
board of directors and national

40

T
|
|
!
|
|

headquarters staff. The program has be-
come so important to the Society’s effec-
tiveness that in 1988, Ralph Haimowitz
was hired as director of chapter develop-
ment and training. The position com-
bined a focus on chapter visitation and
support with an area in which Ralph is
an acknowledged master: the training of
industry personnel. But by 1991, with the
continued growth of the chapter program
and Ralph’s increased training responsi-
bilities, it became necessary to modify
his position, effectively splitting it into
two: director of chapter development and
director of training. Ralph would continue
his educational duties in the latter posi-
tion, and Marvin Nelson, a 13-year veter-
an of the industry with a strong technical
background, certification in the BCT/E
Program at the Engineer level and an
impressive array of experience with the
Great Lakes Chapter, was named direc-
tor of chapter development.

With the support of Marvin and the
national staff, our 74 chapters and meet-
ing groups currently offer a wide variety
of highly beneficial educational opportu-
nities to the industry. Testing in SCTE'’s
Broadband Communications Techni-
cian/Engineer (BCT/E) and Installer Cer-
tification Programs is a regular feature of
many local meetings, as are hands-on
demonstrations of important hardware
and technologies, and tours of manufac-
turing facilities and CATV systems. Local

group meetings attract knowledgeable
speakers from top manufacturers, sup-
pliers and MSOs, as well as speakers
from outside the industry, such as local
and national government officials who
offer different viewpoints on topics of
vital interest to our industry.

Throughout the history of the pro-
gram, the SCTE national board of direc-
tors has been instrumental in promoting
participation in local groups among the
Society’s national membership. Most re-
gional directors visit the chapters and
meeting groups in their region at least
once each year, informing them of na-
tional activities and conveying the impor-
tance of their local training efforts.

Of course, our 74 chapters and meet-
ing groups would be nothing without the
over 600 volunteers who serve as their
officers and board members, supervising
and planning group events, securing
speakers and acting as liaisons between
the local organizations and the national
Society to ensure their efficient and legit-
imate operation.

Last but not least, we can't forget the
SCTE members who attend group
meetings and participate in their worthy
activities. To everyone who has con-
tributed to the success of the SCTE
Chapter Development Program, you
have our thanks and our pledge to con-
tinue to support your training efforts
every way we can. CcT
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Quallty Time...

...With the

Beelew Frequescies

of Informatlon

SPECTRUM GRAPH

FREQUENCY

Time...

...is the one thing we never have enough of. The ability to automate, document,
and print measurements for compliance testing is not just a good idea, it is a necessity.

DISTORTION GRAPH

The Cheetah™ System is an Automated Remote Testing System so complete it can
perform complex system compliance tests right from your desktop with IBM compatible
personal computers.

The Quality the Cheetah™ adds to your system goes beyond improving plant maintenance
and system performance. The Cheetah™ allows Quality Time to be spent both
professionally and personally by the cable staff.

Cheetah™ is the alternative to spending countless man hours in extreme weather
conditions to verify system performance. Automate with the Cheetah™ — it leaves all
other methods out in the Cold!

.“ WE MEASURE THE BEST!™

5555555 SUPERIOR ELECTRONICS GROUP, INC.
2237 Industrial Boulevard, Sarasota, Florida 34234
Telephone (813) 351-6700  Fax (813) 351-9193

Reader Service Number 77




WE'VE CHANGED!

ou know us as Anixter Cable TV.
YWe have been your source for

superior products, service and
delivery for over twenty-five years. You
know us as people who care about your
success, and the industry we all work
in together.

Today, our industry is growing
beyond traditional video entertainment
to include voice, data and expanded
video services. We're growing too,
investing in new people, product systems
and enhanced services to help you take
advantage of these opportunities. As
always, we are bridging the technologies
of our world-class supplier partners with
your evolving needs to create solutions
that will help you remain competitive in
this exciting and changing market. Our
new name, ANTEC Communication
Services, reflects our expanded focus.

As ANTEC Communication
Services, you can always count on us
for the responsiveness and personalized
service you've come to expect throughout
the years. After all, when people come
first, the rest comes naturally.
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Marty Ingram
President
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