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INTRODUGING

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 SL7504 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!

in seeing the i
1-800-SENCORE (735-2573) ext.

Nl g Yol = /(l 3200 Sencore Dri
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The Perfect Marriage
of LIGHT and AIR.
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UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

* TIME PROYEN 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 MC2
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

e t}ﬂ——

it Trilogy

Call or write for free sample and brochure: Trilogy Communications, Inc.,
2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 COMMUNICATIONS INC.

or Call 800/874-5649
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The Roughnecks™
MDU Steel Enclosures

e Available in a variety of sizes and styles.

« Standard and custom enclosures available.
« Six different levels of security to chose from.
e Customize with a

Fiber Optic Products

Fiber Splice Preparation Kit

« Everything needed to splice in one simple, easy to use kit.
« Featuring 3M Fibrlock™ mechanical splicing system.
« The perfect splice every time!

wide variety of
accessories.

In An Industry Of Continual Change There
Remains One Constant

Communications Products
Engineered To Make The Difference

Part No.
2002-FSPKF shown

™

Zv Coring Tools

And Cable Preparation Products

» Unique interchangeable socket/handle system.
« A tool for every size and style of cable.
e Cores and strips!
For more information on Multilink Inc.
any of these products Communication Division
please call, write, 587 Ternes Avenue
or fax: P.O. Box 955
Elyria, OH 44035
Phn: (216) 366-6966
Fax: (216) 366-6802

Olympic™ And Architectural™
Plastic And Steel Moldings

o Multilink moldings add beauty and security to
any installation.

« Many accessories to choose from.

e Custom colors available.

© Copyright 1994. All Rights Reserved.
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POSITIVE IDENTIFICATION
FOR DISCONNECT CONTROL

Serialized, tamper-evident cable markers.
The best and most economical way to control
drop activity. The only fully flexible way for field personnel
to maintain system control over drop activity.

For information on the most cost-efficient cable markers call 800-548-7243.
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Products creatively designed for the cable industry
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Your System

1 GHz-Your
Link to
Enhanced
Services

Expanded bandwidth is
required to deliver emerging
revenue-generating services
like near video on demand,
HDTYV, multimedia and
interactive services, or just
adding more channels.
Industry projections clearly
support the need for band-
width beyond 550 MHz,
even with the advent of
compression. If you plan
to upgrade or rebuild your
plant, 1 GHz taps and pas-
sives make sense...today!

Upgrade
Now and
Save Money

Installing 1 GHz taps and
passives during your current

rebuild will extend the life
of your plant, reducing
equipment and labor costs
associated with unnecessary
future upgrades.

Plan for
1 GHzZz Now!

Extending your system's

1 GHz capability all the

way to the home expands
your options, enabling you
to implement bandwidth-
intensive services when

you are ready. Quality 1 GHz
taps, line passives and house
passives are available now...
from Regal!

Let Regal, the leader in

1 GHz technology, help
you design an expanded
bandwidth system. Call
12800+36°REGAL or fax
us at 4044161545 for
our 1 GHz Planning Kit.

Reader Service Number 5

1 GHz Taps—part of Regal’s complete 1 Gliz
product line. Available now!

Recal /7

Tecunowocies Ltd
180036 REGAL
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able Security

801 Fox Trail
P.O. Box 2796
Opelika, AL 36801
800-288-1506
Fax: 205-742-0058

EDITOR’S LETTER

MARCH 1993

Vote and fiex

your SCTE muscle

his month’s “Editor's Letter” is
I directed at members of the So-
ciety of Cable Television Engi-
neers. In particular, it's for those of
you who haven’t yet voted in this
year's national election. For now I'm
going to take off my editor's hat and
put on my SCTE chairman hat. If past
Society elections are any indication,
only 3,000 or so of you bothered to
vote so far this year. That's a paltry
one out of three. (For those of you
who did vote, a very big thanks.)

What about the other 7,000 of
you? The election packages were
mailed Jan. 14, so you should have
received yours by now. If your desk
is like mine, you probably have
stacks of stuff everywhere. Dig down
to the part that is late January or
early February and pull out the big
envelope from SCTE. Open it, read
the instructions and candidate bi-
ographies, fill out the ballot and op-
tional questionnaire, drop both in the
supplied return envelope, affix first
class postage and mail it.

The ballot has to be postmarked
by March 15, and in the hands of
SCTE's independent auditing firm by
the 28th.

On the ballot, you'll have the op-
portunity to vote for two at-large di-
rector candidates. About half of you
also will be able to vote for a director
for your particular region. (If your re-
gion isn't listed this time, only vote for
the at-large positions.)

The candidates you elect will be
representing you on SCTE’s board of
directors. This group is responsible
for setting and maintaining national
policies and procedures. In short, the
board is building the future of your
Society, and your vote is an impor-
tant part of the process of running the
organization. It's a way for you to
have a say in the operation of SCTE.
But you forfeit all of that if you don’t
vote.

Nothing would please me more
than to be able to announce to the

other board members and national
staff at next month’s board of direc-
tor’'s meeting in Orlando, FL, that
something like 50% (or more) of our
national membership voted this year.
| fear, though, that the announce-
ment will once again be the usual
30%. Only you can change that. So
exercise your right as a national
member of SCTE and vote!

Do care!

On a far more important topic, a
friend, neighbor and fellow engineer
— John Figal — has been the victim
of a damned serious medical tragedy.
This hits especially close to home,
because we’re about the same age,
his son and mine are high school
classmates, and John has been a
neighbor (literally) and friend for sev-
eral years. More details on John'’s sit-
uation can be found on page 14. |
urge you to help out. Let’s really
show that cable cares!

Ronald J. Hranac
Senior Technical Editor

COMMUNICATIONS TECHNOLOGY
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Standby Power Supplies Engineered
for Today’s Cable TV Networks

Small Simple Standbys™ from
Power Guard will save you money,
short and long term.

Since SSS™ is available in 3-6-9-12
or 15 amp ratings and in two or three
battery configurations, you can
maximize efficiency and reduce your
power bills and battery costs by

choosing the right model for each
power supply location. If your power
reguirements change - simply
upgrade the power module. Small
Simple Standbys™ will grow with
you.

And because our studies have
shown that most power supply
locations actually use less than 9
amps of power - we strongly
recommend that you consider our 24
volt units for those locations. You get
an immediate 33% savings in battery
costs and still have up to four hours
of standby run time.

Small Simple Standby™ - The right
product at the right time for the right
price. No wonder we continue to be
the fastest growing power supply
company in Cable TV

Reader Service Number 7
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Belden® Series 1000 ™

-20 Drop Cable. 1GHz. 20 dB SRL.
Guaranteed!
Only Belden’s Series 1000 is

-25 guaranteed to pass 100% sweep
testing at 1GHz, with the lowest
published SRL values at 20 dB.

.30 Belden publishes results of sweep
testing conducted at both ends of
the cable, thereby guaranteeing
complete readings of any SRL,

-35 periodicity or attenuation problems
Request our Technical Bulletin
and CATV Catalog today. Cooper
Industries, Belden Division,

=g Richmond, IN.
1-800-BELDEN-4

-5 g
COOPER

Belden
. 50 ©1992, Cooper Industries, Inc.
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Preventive medicine, reliable cures.

Think 0f Us As Your Cahle Doctor!

It’s nice to know that there’s a single
source you can turn to when your
cable system has a problem, or needs
preventive maintenance. When
common ailments such as leakage,
distortion problems and changing FCC
regulations get your operation down,
Wavetek has a solution that will get you
up and running again, efficiently and
cost-effectively. As new conditions such
as coax-to-fiber transitions arise, we’ll
support you with the new products and
technology that you need to maximize
your investment.

© Wavetek, 1993
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Ready when you are.

If you’re upgrading to fiber for bypass,
alternate access, PCS, or to provide
better quality, Wavetek is ready to
supply you with the fiber instruments
you need. Our new line of Power
Meters, Light Sources, Fault Finders
and OTDR products continues the
Wavetek tradition of quality that you
have grown to rely on.

Catching a 24-hour virus?

Wavetek’s LineSAM II will give your
system intensive care! Forget the all
night vigils - the LineSAM Il features

timed release tests that will help you
show the FCC a clean bill of health.
Easy diagnosis.

Wavetek’s Lawman Software lets
you diagnose your system with a quick
analysis of LineSAM logged data. Now
it’s possible to view your system’s level
variation on one PC display.

Call your local Wavetek representative
today for more information on our
complete line up of exciting new
products and enhancements.

800-622-5515 317-788-5965
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Must reading
Ron Hranac's “Editor's Letter” in the
January 1993 issue should be reprinted
in all the cable trades. This is a well-writ-
ten indictment of not only the cable TV
industry, but many American compa-
nies. The sad fact is that far too many
executives fail to understand that, in
Ron's words, “customer service training,
the quality and reliability of our systems
and the backbone of cable: our people”
are what produce consistent and superi-
or profit growth. Profits and profit growth
are the result not the primary focus of
successfully operating a business.
Thank you for stating your concerns
so well,

David R. Van Valkenburg
President
MultiVision Cable TV Corp.

FCC proofs

I'd like to point out an error in the Jan-

ticle titled “What happened in tech re-
reg negotiations?” The first sentence of
the last paragraph states that “Jan.
30,1993, is the deadline for cable opera-
tors to have their first proofs to the
FCC.” (Emphasis added.) As you proba-
bly know, the “proofs” are not to be filed
at the FCC, but are to be maintained “at
the operator's local business office ... "
(§76.601(c)).

Stephen J. Flessner
Director of FCC Compliance
Tele-Communications Inc.

Too generic
While “How to select fiber-optic test
equipment” in the January 1993 issue of
CT was an excellent article written by
one of our most knowledgeable col-
leagues in the business (Dennis Hor-
witz, RIFOCS Corp.), the article was too
generic.

In particular, it missed mentioning the
fact that CATV fiber-optic systems are

power levels of an AM system are +3 to
+9 dBm and even higher with fiber am-
plifiers now being introduced. These
power levels cannot be measured with
most fiber-optic power meters, which
saturate (overload) at about +3 dBm. In
fact, we have seen evidence that stan-
dard power meters were permanently
damaged by exposure to the power lev-
els of AM CATV systems. We have
worked with vendors of these systems
for several years to develop special me-
ters and NIST traceable calibration to
properly measure the optical power
level in AM CATV systems. It wasn’t
easy!

And optical time domain reflectome-
ters (OTDRs) are usually highly touted
without mentioning their shortcomings,
like a uncertainty of +0.4 dB in measur-
ing splice loss. It's too complicated to
explain in a letter, but we have lots of
applications notes regarding these is-
sues.

uary 1993 issue of Communications generally AM in nature and have very  Jim Hayes
Technology. On page 15, there is an ar-  high optical power levels. The typical  Fotec Inc.
o
SPUN ALUMINUM MEANS:
¢ ACCURACY
* GAIN
e QUALITY
¢ RELIABILITY
We Have What You Need!
¢ FC/APC intermateable with BOTH Seikoh Our Mounts:
Giken (JDS-Fitel) & NTT Compliant o Fixed AZ-EL
« -70dB typical back reflection il
* Horizon-To-Horizon

* Operational at BOTH 1300 & 1550 nm

» FC/APC, ST/APC, SC/APC, EC &
Super PC assemblies

* FC adaptors for “D” hole mounting
* Pole-mount splice box

¢ Indoor splice and patch centers

RADIANT COMMUNICATIONS CORP.
¢ 1-800-WOW-FIBR
\O In NJ (908)757-7444 » FAX: (908)757-8666
P ° P.O. Box 867 » South Plainfield, NJ 07080

o Dual Powered AZ-EL

Satellite

600 N. Marquette Rd.

Prairie du Chien, WI 53821 U.S.A.
Telephone: (608) 326-8406

Fax: (608) 326-4233
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Light up your fiber with the hest
broadcast quality video possible.

With 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-2508B 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.

DX

ANTENNA
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NEW YORK — Time Warner an-
nounced it will build a two-way electron-
ic superhighway into the home, in sub-
urban Orlando, FL. The company plans
to demo the network by this year-end
and have it operational for some 4,000
residential customers by early 1994.
The service is subject to federal and
state regulations.

According to TW, the network will
offer interactive full-motion video educa-
tional services in conjunction with local
schools and universities; full video-on-

TW to build “superhighway"” system

demand including movies, sports, cul-
tural events and documentaries; inter-
active video games; and full-motion
video interactive home shopping.
Programming will come from many
sources, including all TW businesses
— publishing, filmed entertainment,
programming and music.

In addition, TW applied to the FCC
for an experimental license to test PCS
in Orlando. As well, long distance
phone access and picture phone ser-
vices will be available.

Home wiring: Cable Act update

WASHINGTON, DC — The FCC an-
nounced that because of time constraints
imposed by Congress in the Cable Act, it
would limit home wiring rules to the lan-
guage of the statute. Therefore, under
the new rules effective this month, sub-
scribers must be informed of the option
to acquire their home wiring when they
voluntarily terminate service — at a per-

If the sub refuses the offer, the cable
operator may remove the wiring within 30
days. If the operator doesn’t remove it
within 30 days, no subsequent attempts
may be made to remove the wiring or re-
strict its use. If the operator does remove
the wiring, it must do so at no charge and
must pay for any damage.

All this applies to cable operator-in-

foot replacement cost of the cable only.

stalled wiring in the sub’s individual unit

and not “loop-throughs” in MDUs, even if
they run through an individual's unit. The
demarcation point to charge from is de-
fined as at (or about) 12 inches from out-
side of where cable enters the premises
or unit. As well, once the operator no
longer provides service, it has no liability
for signal leakage.

New council for CATV:

Indy contractors

ALEXANDRIA, VA — The Power &
Communication Contractors Association
established a new division for indepen-
dent contractors involved primarily in
cable TV construction and mainte-
nance, called the Cable Television
Contractors Council. The first meeting
was held last October in Atlantic City,
NJ, prior to the Atlantic Cable Show.
The CTCC will have a discussion forum,
“Constructing the cable system of to-
morrow,” April 21 in Orlando, FL, just
prior to the SCTE’s Cable-Tec Expo.
For information, contact the PCCA,
6301 Stevenson Ave., Alexandria, VA
22304; (800) 542-7222. -

Finally! One Tray For All Applications
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56 Park Rd., Tinton Falls, NJ 07724
Tel: 800-883-8378 Fax: 908-389-3746

UF0-0
Universal Fiber
Optic Organizer

«Fits all closures
and cabinets

12 MARCH 1993
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[l-Inclusive...Siecor's 2001HR High Reso- ost -effective...Premium features for a rea-

Iutlon OTDR features a standard built-in disk  sonable price makes our OTDR an excellent
drive, single or dual wavelength modules, and ~ value. Its 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 2001 HR. Experiencing the Siecor 2001HR is EASY
B AS ABC. Call us at 800 SIECOR 4 to set up a

asic.. The 2001HR 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. It's 143/2295 Postfach
EASY to understand and use the 2001HR. 2348, D-8510 Furth. SIECOR
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will be shared by up to 500 homes. A
converter box outside each customer’s
home will convert incoming signals to
voice or video and connect these to the
existing telephone or coax wiring.

AT&T Networks Systems is supplying
the entire network from Pacific Bell's cen-
tral offices to the customer’s premises.
The coaxial network will feed into an in-
telligent network interface unit (NIU) on
the side of a home or an office. Since the
NIU is an active component, Pacific Bell
will be able to determine an outage im-
mediately.

Keith Cambron, director of loop ac-
cess engineering for Pacific Bell, said
that the company chose to build the net-
work based on analog technology be-
cause it is user-friendly and can handle a
wide variety of services. Cambron ex-
plained, “The fact is there are 200 million
TV sets and some 30% do not have set-
top boxes in their home. It is important to
be able to hook your customer up to
cable-ready sets. That says you need
analog.”

Furthermore, as technology improves,
new services can be modulated onto the
analog system without changing out all of
the equipment. Cambron said, “The ana-
log network is a linear network, so that if
someone invents a new service or way of
modulating, you can put it in the analog
envelope. Digital transmission is impor-
tant when you are doing long-haul. With
analog, every time you regenerate a sig-
nal, you suffer distortion. But if you keep
service areas small, you don’t need
much in terms of regeneration.”

Pacific Bell is hoping that this invest-
ment will enable it to beat out potential
cable TV competitors interested in bring-
ing multimedia services to California. Phil
Quigley, president of Pacific Bell said,
“We are committed to bringing real prod-
ucts and services to California first. This
is the best marketplace in the world and
we expect our competitors to target large,
cluster markets. QOur rapid investment
and deployment will significantly reduce
our costs of providing telecommunica-
tions service, position us as an agile
competitor, and help us meet growing
customer needs for video, multimedia
and wireless communications.”

US West, another big telephone com-
pany, also has announced plans to bring
the multimedia revolution home to its
subscribers. In addition to its work with
Time Warner, it has committed to spend-
ing $750 million over the next two years
toward building multimedia networks.
The architecture it is considering also
looks remarkably similar in some re-

26 MARCH 1994

Although many are
predicting that
applications such as
video-on-demand
(VOD), home shop-
ping, gambling and
gaming will bring
fortunes to its
founders, billions will
probably be lost
before the real
winners are found.”

spects to what cable companies have
been planning.

The architecture is a cross between
fiber-to-the-node (FTN) and a hybrid
fiber/coax approach. For video, a DFB
laser operating at 1,310 nm will be cou-
pled into four fibers, which each feed up
to 400 homes via a coax bus. For tele-
phony, a fiber carrying a digital signal will
feed only eight homes via a curbside
pedestal.

Each coax bus will feed dozens of
curbside taps so that both coaxial cable
and twisted copper pairs will emanate
from these pedestals toward each home
or office. John Boe, who does wireless
and broadband planning for US West,
said that in Omaha, both analog and digi-
tized video will be carried to the pedestal
exclusively via the coax bus, and voice
via the fiber. However, in subsequent tri-
als that may change as new commercial
technology emerges.

Bringing the coax through the
pedestal provides some interesting archi-
tectural advantages. For starters, the
pedestal includes a video interdiction
unit, which is capable of preventing video
pirates from watching a signal without au-
thorization, since no signal makes it to
their home.

Secondly, the video distribution sys-
tem that Scientific-Atlanta is supplying for
the project enables power to be carried
on the coax. So US West does not need
to run a separate powering system to
each curbside pedestal.

Within the next two years, US West
plans to complete networks based on this
architecture in Omaha, Minneapolis-St.
Paul, Denver and Boise, ID. By next
year, it plans to announce another 20
cities slated for construction.

None of the local telephone compa-
nies are likely to stand idly by and let the
digital revolution pass them by.

COMMUNICATIONS TECHNOLOGY

ADSL

Figure 1 (page 25) shows Bell At-
lantic’s future network architecture. Build-
ing a completely new infrastructure is
costly and takes time. Bell Atlantic is
looking at jump starting its entrance into
interactive services through asymmetrical
digital subscriber line (ADSL) service.
This technology can place 6 Mb/s of data
on the 24-gauge twisted-pair copper lines
now in use for telephony over a distance
of up to 12,000 feet. It will enable Bell At-
lantic to provide VCR-quality movies-on-
demand and data services operating at
144 kb/s or 384 kb/s.

In Alexandria, VA, Bell Atlantic has al-
ready launched a trial of the service to
the homes of selected employees. It also
is planning a major build to 300,000
homes in the Washington, DC, area.

According to John Hildebrand, vice
president of operations at USA Video
Corp., ADSL equipment costs as much
as $10,000 per subscriber today. That is
expected to drop considerably as manu-
facturers begin to mass produce the
ADSL modems.

Bell Atlantic has selected Westell Inc.
of Oswego, IL, to supply its Flexcap
ADSL modems for part of its market trial
in Washington. “Westell has the world's
first completely operational and deploy-
able ADSL system,” boasted Gary Sea-
mans, Westell’'s chairman and CEO. The
product uses AT&T Paradyne’s carrier-
less amplitude and phase modulation
(CAP) line coding technology to deliver
data at 1.544 Mby/s. It is currently working
on an enhanced version that will support
up to 6.912 Mb/s on a single copper pair.

The beauty of ADSL is that it is tem-
porary technology that can be moved
around as a more bandwidth-intensive
architecture is put into place. Once Bell
Atlantic builds a broadband network in
the Washington area, it can move those
modems to other markets and continue
to bring in revenues until those markets
are rebuilt as well.

Wireless cable

Cable companies face threats from
others besides the phone company.
Wireless cable systems capable of sup-
porting bidirectional traffic could be in-
stalled for less money than the fiber/coax
hybrid networks now being installed. For
multichannel multipoint distribution sys-
tems (MMDS) the FCC has allocated 33
channels per city (with some restrictions)
within the 2.5-2.7 GHz spectrum band. If
converted into a digital format, this could
carry from 100 to 300 channels, depend-
ing on the quality desired. -
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Take a close look at the new force
in telco fiber optic interconnects.

High performance

_ return loss of 50dB
Complete line of

ST II* FC and SC
connectors

Meet BellCore
TR-326
Specifications

Super PC Polishing
Equipment £or sub-micron
control of fiber end-face
profile and fiber protrusion

Fiber Optic
Interconnect
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molex’
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' Fund set up for

hospitalized engineer

DENVER — John
Figal, a 42-year-old
cable TV engineer, has
been hospitalized here
since early December,
after the rupture of an
aortic aneurysm and a
. subsequent cardiac ar-
John Figal rest. Emergency repair
of the aneurysm required 44 units of blood
that the Denver cable TV community re-
placed with a special blood drive at TCI.

Improving slowly, John continues to
make progress. Side effects of some of the
life-saving medications compromised cir-
culation to his extremities and his lower
legs have been amputated. The cost of
medical treatment at Porter Hospital is
rapidly approaching $1 milllion, the limit of
John's health insurance. Further surgery
and extensive rehabilitation will be needed.

John, his wife Barbara, 16-year-old
Jeremy and 13-year-old Brianna have a
home in Highlands Ranch, south of Den-
ver. A “Figal Family Caring Fund,” has
been started at Norwest Bank, 66 W.
Springer Dr., Highlands Ranch, CO 80126;
(303) 791-0344. This is an opportunity for
the cable industry to help one of its own in
an emotionally and financially devastating
situation. Your support could help relieve
some of his family's concern.

John started with CableCom General
in the late 1970s and moved to United
Cable Television in the 1980s and on to
United Artists after the merger. In 1991, he
joined Sychronous Communications. He
is a member of SCTE and IEEE. His con-
tributions to our industry include measure-
ment techniques resulting in more mean-
ingful equipment specifications and test-
ing, improved hardware/firmware tech-
niques for addressable converters making
sophisticated features more user-friendly,
and in general helping to raise the techni-
cal conscience of the industry regarding
realistic expectations from CATV equip-
ment systems.

= James Moulin, a 30-year cable veteran
and member of the Cable Television
Pioneers since 1982, died in December.
He was the distributor sales manager for
Gilbert Engineering.

< Tom Osterman, formerly director of
R&D for Alpha Technologies Inc., estab-
lished a manufacturer's rep firm for the
Pacific Northwest. Technical sales and
power system consulting will be empha-
sized by the Seattle-based Comm/net
Systems Inc.

COMMUNICATIONS TECHNOLOGY



“Hey,what’s
this battery
for anyway?” |

The Grea ontest

W Can You Find the Battery that' Right for Cabie?

Test your cable battery knowledge. Here are four typical batteries now being used for standby powering
purposes in the cable industry. Only one battery meets the demanding needs of cable. Can you find the cable
battery—and match up the others with their intended uses? If you can (and we promise, it's not hard) you
could be the iucky winner of a Macintosh® PowerBook™ 145 or an NEC® Ultra Lite™ SL-20 laptop computer

(contest details below).

| il .

Dynasty Gel Batteries ™ —Valve regu-
lated, low maintenance gelled electrolyte
dissipates internal battery heating, pro-
vides immobilization for installation
safety. Designed for float charging and
exceptional setvice life. Chosen by more
MS0's world-wide than any other. Has
lowest cost-per-year.

Delco ™—Low-cost liquid battery, de-
signed for starting, lighting and ignition.
Offers shorter service life in hot- weather.
Since electrolyte is not immobitized, can
be safety hazard in transportation and
installation in aerial plant.

Cable Sentry ™—Uses “AGM" (absorbed
glass mat) construction, suited to constant
temperature applications, typical of equip-
ment rooms. May be subject to thermal
runaway when used in outdoor environ-
ments, particularly in southern locations.

MK Battery ™ —A sealed gelled electrolyte
battery designed for deep-cycle applica-
tions such as marine cranking. Low main-
tenance. Phosphoric acid used as additive
in gel to aid in deep cycle performance,
but at the price of reduced setvice life on
float charge.

> Cable battery life is an important issue for
cost-conscious cable operators. That's why Alpha

Technologies and Johnson Controls have been working to-
gether to meet the demanding requirements of standby power
applications. Dynasty Gel batteries supplied by Alpha with

your answers Q

Cable—Long ‘idle times'; float

charging typical; not a cycling appli-
cation. Long periods between perfor-
mance checks by maintenence per-

sonnel. Requires four to five years of
service for reasonable payback on
upfront battery costs.

UPS—Long ‘idle times’; normally
room-temperature operation in com-
puter rooms, headends or offices.
Lower-cost batteries which are not
suited for extreme environments
may be used.

Marine—Typical deep-cycle require-
ment; discharge to “flat” levels fre-
quently; requires phosphoric acid to
resist internal stresses. Cranking
service common. Low cost, con-
sumer product.

Automotive—Cranking service; use
of thin plates to deliver high dis-
charge currents for short period.
Typically cycle-charged and low cost.
May be sealed or refiliable liquid.

Contest Rules—Enter the “Hey, what’s this battery for anyway?"
contest and you could win your choice of a Macintosh® PowerBook ™
145 or an NEC® Ultra Lite™ SL-20 laptop computer! Just fax or mail a
photocopy of this ad with the correct answers in the boxes and a com-
pleted entry form to Alpha Technologies at (206) 671-4936. Or drop by
our booth at the show and fill one out. The winner will be drawn at the
SCTE show in Orlando (need not be present to win).

single-source convenience, fill the unique needs of cable like Name
no other. That's why cable operators continue to specify Company.
Johnson Controls and Alpha Technologies. Address
City/State/Zip Tel:
Alpha Technologies CONTI%@LS | I r|
US 3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936 E !
Canada 5700 Sidley Street, Burnaby, B.C. V5J 5E5 Tel: (604) 430-1476 FAX: (604) 430-8908 ALPHA] |TECHNOLOGIES

Delco™ is a registered trademark of General Motors Corp. Cable Sentry™ is a registered trademark of Power Battery Co. MK™ is a trademark of MK Battery Co.

Powerbook™ is a registered trademark of Apple Computer®. Ultra Lite™ is a registered trademark of NEC®.
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Certification program incentive update

In September 1992 the Society of
Cable Television Engineers asked its
membership to submit information on
incentives their companies were offer-
ing to encourage participation in the
Society’s Broadband Communications
Technician/Engineer (BCT/E) and
Installer Certification Programs.

It received notification of the fol-
lowing such incentives:

* Rita Erickson of Jones Intercable
in Albuquerque, NM, reports that her
system has had an incentive program
in place since 1989. “Any associate
who passes a BCT/E or Installer
Program examination is awarded
$100 for each test passed,” she com-
ments. “| am pleased to be associat-
ed with SCTE and Jones, both of
which are organizations dedicated to
educational advancement in the in-
dustry.”

* TCI Cablevision of California,

based in San Mateo, CA, recently
announced an incentive program
aimed at further motivating its em-
ployees to, according to Director of
Engineering Mark Harrigan, “become
fully certified at the Technician,
Engineer and Installer levels.” Not
only will TCI of California pick up the
costs of application, testing and sem-
inars, but it will provide the following
bonuses: Installer Certification — an
SCTE jacket and $50; for the first
category passed at the Technician
level — an SCTE jacket and $50; for
each additional category passed at
the Technician level — $75; for the
first category passed at the Engineer
level — an SCTE jacket and $75; for
each additional category passed at
the Technician level — $100; Seven
Technician categories passed and
full certification — $250; and for
seven Engineer categories passed

and full certification — $400.

“To really get the program kicked
off right,” Harrigan adds, “the bonus
program has been made retroactive
for those who have moved forward
with certification on their own. This
will greatly increase the program’s vi-
ability.”

* Continental Cablevision of St.
Paul, MN, offers a generous incentive
program to its employees. The com-
pany awards its employees a $50
cash bonus per BCT/E category
passed at the Technician level, plus
an additional $150 bonus when full
certification is achieved. For employ-
ees enrolled in the program at the
Engineering level, Continental offers
$100 per category passed and $300
for full certification. The company also
pays 50% of the annual SCTE mem-
bership dues for each individual en-
rolled in the BCT/E Program, and
100% of the dues for employees who
are fully certified in the program at ei-

SAFER

AERIAL INSTALLATIONS

SMOOTHER

CABLE INSTALLATIONS

Tension Master™

and coaxial cable from...

...over-tensioning and
maximizes pull distances.
For safer aerial installation
productivity, crews need
to continuously monitor
and record tensions from
the bucket—and on the
ground. Using the TM-
315A Hydraulic Tension
Module and the TM-175
Electronic Tension
Controller results in fewer
assist or figure-eight locations, safer
lower costs.

contact your ARNCO rep, or call:

1-800-321-7914

Aerial Pulling Systems protect fiber

For further information and a copy of our bulletin,

pulls and

Hydralube® F-150 cuts friction
over 40%"* on difficult cable pulls

A high performance
lubricant incorporating
tiny silicone spheres,
F-150 is particularly
effective on longer cable
pulls. It is compatible with
all types of cable and
duct including factory
lubricated types. *Unlike
water based lubricants
with fatty acids that
remove factory lubrication
from duct, F-150 delivers consistently faster, smoother,
longer pulls under the most demanding conditions.
Also, it's safe and non-toxic to workers and the
environment. For state-of-the-art cable pulling, specify
Hydralube F-150 by ARNCO.

Contact your ARNCO rep or distributor for complete
*Test Results and the Hydralube brochure. Or, call:

ARNCO CORPORATION

TELEX: (910) 240-8273
C-2017-ARN

860 GARDEN STREET » ELYRIA, OH 44035
PHONE: (216) 322-1000 * FAX: (216) 323-7111

€-2035 ARN

BARNCO

ARNCO CORPORATION

860 GARDEN STREET » ELYRIA, OH 44035
PHONE: (216) 322-1000 » FAX: (216) 323-7111
TELEX: (810) 240-8273

1-800-321-7914
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SONY. FOR.A

AUDIO/VIDEO PRODUCTS

* Studio Equipment
* Ad Insertion
* Automated Playback

Panasonic VIDEOTEK"*  Design and Installation
B A o Dl oy * Call 1-800-628-0088

JVC

MEMBERSHIP APPLICATION
Make check payable to SCTE. APPLYING FOR: { INDIVIDUAL @ $40 U SUSTAINING @ $250
Mail to: Please print or type information. Data will be used exactly as it is submitted here.
E‘I’E'—‘ P SCTE
669 Exton Commons D MR. D MRS. D MS. TITLE:
Exton, PA 19341

a NAME: = e TEL.# e R Gad

1 hereby apply for membership in the al o Last ude Area Lode
Sodiety of Cable Television Engineers, Inc, EMPLOYER: FAX #
and agree 1o abide by its bylaws. Addditional Company Name Include Area Code
member material will be mail to me .
within 45 days. Payment in the U.S. funds is Sehiiebiilss s Street/PO City Stale Zip
enclosed. | understand dues are billed
annually. USE HOME ADDRESS?.

StreeVPO Cy State o
Q please send me further information on .
the Society of Cabie Television Engineers. Mo eI AU 23
Complete the information. Enclose full payment or charge to MasterCard/Visa shown below.
SCTE is a 501 (c) (6) non-profit professional NAME ON CARD: EXP.:
membership organization. Your dues may be ’ ’
tax deductible. Consult your local IRS office ~ MASTERCARD NO.:
or your tax advisor. VISA NO.:
SIGNATURE FOR CHARGE AUTHORITY:
Application without payment will be returned. applications from outside U.S., enclose additional $20 (U.S.) to cover mailing expenses.
{J 1am also an SCTE Installer Member. My Member Number is #
* %% SPONSORING CHAPTER OR MEETING GROUP: *%% CT 3/93

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable
preparation and meter reading, as well as a written examination on general installation practice. The program is being
administered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates
for certification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE
Installer Manual.

00 Please send me information and an application for the SCTE Installer Program.

Name
Address
Phone () FAX( )
CT 3/93
® ot
SETE The Society of Cable Television Engineers Is\déx';!éo.

“Serving the Broadband Industry's Technical Community” 669 Exton Commons, Exton, PA 19341
OR FAX TO: (215) 363-5898
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Name.
Company, Place
Address Stamp
City State __Zip Here
Phone
Fax
Yl =000 000
803 Forest Ridge
Suite 108
Bedford, TX 76022
Place
Stamp
Here
®
SCTE Y scre
669 Exton Commons
Exton, PA 19341
Place
Stamp
Here

SELTE Y scre

669 Exton Commons
Exton, PA 19341
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ther level. Personnel enrolled in the
Installer Certification Program must
pay the initial $25 fee, but the compa-
ny awards them a $50 cash bonus for
full certification in this program.

* Monmouth Cablevision Asso-
ciates in Belmar, NJ, certifies all of
its installers through the Society’s
certification program, and uses it as
a “stepping stone” to the BCT/E
Program. “Our goal,” says Technical
Operations Manager Frank Dagliere,
“is to certify all 42 of our technical
employees. Prior to being enrolled in
the Installer Program, each of our

employees must complete interactive
programs produced by Jones Inter-
cable (installation) or ATC (service).
To date, we have certified 10 em-
ployees in the Installer Program. We
give thanks to SCTE for continuing
to train and educate industry employ-
ees.”

These programs add to certifica-
tion incentives previously announced
that include:

* Columbia International, San An-
gelo, TX — $200 cash bonus for com-
pletion of Installer Program. BCT/E
Technician level: $50 for first exam

WE HAVE CONNECTIONS

il
= e e -

e Lo

Pyramid/Cabelcon
Conneciors

Ll

B [ S —
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passed, $100 for second, $150 for
third, $200 for fourth, $250 for fifth,
$300 for sixth and $350 for seventh.
BCT/E Engineer level: $100 for first
exam passed, $200 for second, $300
for third, $400 for fourth, $500 for
fifth, $600 for sixth and $700 for sev-
enth. Categories can be passed in
any order.

* Cardinal Communications, Co-
lumbus, IN — Presents each employ-
ee who is certified in BCT/E Program
with a personalized SCTE jacket em-
blazoned with a set of BCT/E patch-
es.

* Cochran Communications, Ca-
thedral City, CA — Personalized
SCTE jacket provided to each em-
ployee who is certified at the
Engineer, Technician or Installer lev-
els.

* InterMedia Partners, Santa Clara,
CA — Installer Program: salary raises
of 20¢ an hour per exam completed
and 60¢ an hour for full certification;
BCT/E Technician: salary raises of
20¢ an hour per exam completed and
$1.40 an hour plus payment of SCTE
dues for full certification; and BCT/E
Engineer: salary raises of 25¢ an
hour per exam completed and $1.75
an hour plus payment of SCTE dues
for full certification.

* Northtand Communications, 35
systems in United States — $1,000
bonus to any employee who passes
all seven categories of BCT/E Pro-
gram.

* Simmons Cable TV, Long Beach,
CA — Salary incentive offered to em-
ployees who are certified in the
Installer Program.

* TCI of Washington — $100 bo-
nus per BCT/E category passed to
TCl employees in the state of
Washington.

Many major multiple system opera-
tors and state cable TV associations
have indicated their support for indus-
trywide technical certification by en-
dorsing the BCT/E Program. Among
the endorsees are American Televi-
sion & Communications, Buckeye
Cablevision, Colony Communications,
the Community Antenna Television
Association, Continental Cablevision
of Ohio, Mason Brothers Inc., the
National Cable Television Associa-
tion, the Southern Cable Television
Association, Trilogy Communications
Inc., Viacom Cablevision, Women in
Cable, and the California, New
Jersey, Oklahoma and Pennsylvania
state cable TV associations.

COMMUNICATIONS TECHNOLOGY



RESPOND TO

» Increased competition from
all directions

» The 1992 Cable Act and FCC
regulations

» New market and revenue stream
opportunities

» Complicated franchise renewals
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YOU CAN START NOW

The System Amp 1 is the perfect complement for the network
of the future, whether a rebuild or upgrade.

EFFICIENT - Fewer active locations required, 20% more efficient
power supply, AGC option, common modules and accessories can be
shared with other products.

RELIABLE - Field replaceable unitized module,
Surge Resistant Circuitry (SRC™), optional AC
crowbar circuit.

FRIENDLY - Easy strand engagement, flexible
AC routing, quick fault isolation, side ports and -
through-the-lid test ports available. ]

FUTURE READY - 1.5 GHz platform for bandwidth expansion,
reversible module, and a replaceable lid for flexibilty.

Scientific
Atlanta

Our customers are the winners.

For more information
call 800-722-2009.
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FEg.e  Ourfiber lets you deliver
~JCNN, HBO and MTYV. ASAP
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\ .\X/hen your technicians are under pressure to restore service, the one

% thlgg they don't need is a fiber thats difficult to work with.
. They need a fiber that will help them get the job done as quickly and

@lently as possible. The fiber that fits that description: Corning™ fiber.
;” ¢ Itseasyto work with and splice because of its excellent geometry, and
' # | " because it's consistent—reel after reel, year after year. And it's consistent
¥ 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 S01.

Corning. Fiber you can count on.

CORNING
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ThankYou
With Ev
Hber

Were proud and delighted to
have won the 1993 Award of
Excellence from the Inter-
national Customer Service
Association (ICSA). Nothing
could be more gratifying than
to know our eftorts to give
our customers all the support
they need are truly effective-and
recognized. At Siecor, every-
one takes an active role in
customer satisfaction, always
being solutions oriented in
providing fiber optic expertise
and support.

An international, cross-
industry organization, the
ICSA yearly bestows its one-
of-a-kind award on companies
that have distinguished them-
selves through demonstrated
proactive and forward think-
ing attitudes toward servicing
customers. This is a high
honor indeed-and a terrific
incentive to keep improving.
So we’ll always listen closely
to your requirements when
designing our full line of fiber
optic products. We’'ll be
quick to respond whenever
you need help. And we'll
continue our commitment to
our Total Quality Management
process, now in its 10th year.
The first in the industry to
use this process, we were also
first to initiate rapid delivery
and Customer Feedback pro-

rams which set the standard
or service.

We know the ( \
key to our success B8

lies in anticipatin TR
what you'll Irjleedg oKcsa
tomorrow through listening
and responding to your needs
today. To find out how our
responsiveness can help you,
call 800 SIECOR 4. We'd be
honored to do business with you.

SIECOR
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Fiber routes:
How to plan for success

This article will discuss some of the is-
sues that need to be addressed when
planning fiber-optic cable routes, which
include: node and splice point loca-
tions; reel lengths; future node place-
ments; slack points; aerial and under-
ground construction, accurate maps;
and pre-engineering routes.

By Jeff Weech

Project Manager, Time Warner Construction

et's begin by discussing node and
splice point placements. With fiber

optics you are no longer splicing
off hooks, on a ladder, or in a bucket.
Placement of nodes and splice points
should be where there is access to park
a splicing vehicle.

At this point, the tails can be brought
down or up out of a pedestal and into
the vehicle for splicing. Parking lanes,
side roads, wide right-of-ways, turning
lanes and parking lots are convenient
spots to park a splicing vehicle. Strive
to place nodes and splice points around
these areas.

Future node placements

Keep the following in mind:

1) Beware that there may be a need
for future node placement.

2) If a splice point can be designed
now, then there can be money saved
later.

3) Assess the fiber counts for the
possibility of a future node placement
without running a new fiber back to the
headend.

4) Add a 200-foot slack point near
the future node if a splice point does
not exist.

Reel lengths

It would be great if we could start at
the headend and run a fiber 10 miles
out to a node without a splice, but the
reel would most likely be as big as a
house. A reel with 20,000 feet and 120-
count fiber cable on it can be as large
as 7 feet in height and 4 feet in width.
Therefore, it is recommended that
cable lengths be kept somewhat short-
er so the reels can be handled in a safe
manner.

Another issue to consider is that
anything over 20,000 feet isn’t going to
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“Thorough pre-engi-
neering of the routes
is tantamount to a
successful fiber pro-
ject. Spend the time
now and it will save
you money later.”

be constructed in one day. The reel will
have to be left out overnight. This gives
time for mischief (the copper thieves).
They can make up to two or three cuts
before they realize it is made of glass.
Guards can be hired, but this adds to
the cost of construction.

Slack points

Adding slack points along the routes
is important for many reasons including
pole transfers, road widening projects
and damaged fiber. Slack points can be
delashed and moved to where they are
needed.

If you ascertain that a route chosen
for the fiber is planned for road widen-
ing construction, add more slack points
at approximately every 1,000 to 1,500
feet. A good rule is to have 7% extra on
your fiber order for slack points. Don’t
forget 2% for sag.

Aerial and
underground construction
Accurate maps are extremely impor-
tant. If map footages are incorrect, you
can have enormous problems. If the
fiber that was ordered doesn’t reach
where the node is designed, coax de-
sign will change and will result in coax

construction on a larger scale. You also
might cause the construction crew to go
into cardiac arrest if they fall short of
their final location during construction.

On aerial fiber routes review old de-
sign bundles of cable. If they exist, |
recommend rebuilding the cable to
delete excess cable. In the event coax
does need to be replaced, don’t over-
lash it to the fiber because you’ll have
to delash the coax first. As we're all
aware, coax visibly changes once
moved. Take note: Fiber is forgiving
and can be delashed/relashed if neces-
sary.

It is not essential to replace coax
with underground fiber routes unless
there is a design change. However, | do
recommend new conduit for the fiber
only. If two or more cables go through
underground, they wrap together
(which makes it difficult to transfer fiber
when necessary). If it is not possible to
install new conduit, have existing con-
duits blown out and repaired before
construction commences. This will re-
sult in a minimum of down time and
costs.

Pre-engineering

After all issues have been consid-
ered and node locations have been ob-
tained, it is time to finalize routes from
the headend to the nodes. “The short-
est distance between two points is a
straight line” is the rule that applies best
for fiber routes. Obviously, the less fiber
you need the lower the cost.

The following observations should
be made when designing a fiber route:
main roads; alternate roads; obstruc-
tions that would stop construction; and
easy access to the fiber when needed.
Try to keep fiber on main roads for
faster construction and easier access.

As you ride from the headend out,
take note of problems that would halt
construction. For example, if there isn’t
existing plant, can you obtain permits
for new aerial or underground con-
struction? Alternate roads or ease-
ments can be used to move around
any problems that arise on main roads.
Thorough pre-engineering of the routes
is tantamount to a successful fiber pro-
ject. Spend the time now and it will
save you money later. CT
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“Off-frame splicing is really
easy with this FOCUS system
from Porta Systems.”

“And with Aster’s pretested,
preinstalled splitters we’re
actually ahead of schedule

At Porta Systems, our focus is on
B developing products that solve

real problems in the field — like
B the splice tray insert of the
FOCUS® system that unspools
up to five feet from the frame to
provide the craftsperson easy access. And FOCUS trays that
are supplied fully equipped with tested couplers, WDMs,
and angle polish connectors,
resulting in installation savings
and improved system integrity.
For your convenience, Porta Systems
is your "one-stop shop” for fiber
optic products and support
required for even the most ambi
tious installations.

Here's what they're saying about
Porta Systems’ fiber optic products

Universal Housings. Since no two
installations have exactly the same
requirements, Porta Systems’ FOCUS
housings offer modularity, so you
can put the functions you need right where you need them.
One housing can accommodate spliced fibers, couplers, and
pigtails, doing the job of two or three dedicated housings.

Patchcords and Pigtails. Our patchcords and pigtails give
you the reliable performance you need, including super-low
return loss, at the economical price you expect from Porta
Systems. All popular connector types are available, includ-
ing new angle polish connectors (APCs) for analog video.

Syosset, NY « FAX: 516-682-4636 pDTta S\.IStEl;I;\é

and under budget!”

Couplers. Aster, a Porta Systems company, offers
wideband couplers that provide the most stable per-
formance (<3.6dB) over a +40nm wavelength range
at both 1310 and 1550nm, and directivity as good as
<-65dB. These thermally stable couplers can be
provided with angle polish connectors and/or used
for splicing in line, packaged in the FOCUS coupler-
storage system.

Unitary™ Couplers. Our revolu-
tionary design enables just one
unitary coupler to do the job of
seven concatenated couplers. We
can also provide couplers with
identical or varied split ratios for
specialized applications. Smaller
packages, better performance!

Line Terminators. Aster's fiber
optic line terminators effective-
ly absorb the light from open
fiber ports while minimizing
back reflection and protecting
the open port connector and
fiber from damage. In addition to improving system
performance, they contribute to a safe working environ-
ment. And for increased economy, Aster's line termina-
tors are reusable.

So talk to us. We listen. To
order the literature on Porta
Systems' full line of fiber optic
products, call 1-800-93PORTA.

IA\STER Hopkinton, MA . FAX: 508-435-0220
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Up-front planning
can ease crisis of )
emergency restoration

By Billy Pyatt
Sales Engineer, Siecor Corp.

aving an emergency restoration
H plan in place to address fiber-optic

cable damage or cuts can make
repair work simpler and quicker to com-
plete. More and more cable operators
are taking the time in advance to develop
a step-by-step plan of action, prepare
their staff, and have the appropriate
equipment and materials available to an-
swer emergency calls. Quick response
time often can be credited to up-front
planning.

Ideally, the planning for emergency
restoration should begin prior to installa-
tion of the cable plant to ensure products
are used that meet industry standards
and are designed to function consistently
and reliably over the expected lifetime of
the system. Standards for optical fiber,
cable and associated products have
been in place in the telecommunications
industry for over 10 years. In addition to
the fiber-optics products, the system de-
sign can impact long-term reliability.
Features to consider include advanced
monitoring and control systems, backup
systems, diverse or redundant cable
routes, and 1xN laser protection with op-
tical switches.

Once the system is designed and in-
stalled, attention should be given to a
maintenance and restoration plan, which
defines procedures, equipment, material
and personnel required to respond quick-
ly and efficiently to an emergency out-
age. Once written, the plan should be
evaluated regularly and updated as sys-
tem changes occur. The plan may in-
clude such items as:

1) Procedures to notify key person-
nel.

2) Location and means to access
needed equipment and materials.

3) Detailed troubleshooting proce-
dures to locate the cable fault.

4) Proper handling and operation of
equipment.

5) Priority for restoring fibers in a
multifiber cable.
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“Personnel should
practice ... skills fre-
quently to ensure a
restoration can be
completed expedi-
tiously in the event of
an emergency.”

6) Temporary and permanent repair
procedures.

7) Testing and documentation proce-
dures after the repair is made.

8) An evaluation method to identify
the cause of the damage, prevention
steps to take, as well as the restoration
procedure itself.

The plan should be treated as a work-
ing document, not simply a formality. On-
going activities should include preparing
employees, maintaining equipment in
proper working order and keeping materi-
als on hand that are designated specifi-
cally for emergency restorations.

Personnel

The importance of training and prac-
ticing emergency restoration techniques
cannot be overemphasized. Initial train-
ing should include safety, use of cable
system-designated splice methods and
hardware, proper use of an optical time
domain reflectometer (OTDR) to test and
document the system, operation of an
optical power meter, handling and instal-
lation of fiber-optic cables and connec-
tors, knowledge of system documenta-
tion procedures, troubleshooting and
restoration methods.

However, initial training isn't enough.
Personnel should practice these skills
frequently to ensure a restoration can be
completed expeditiously in the event of
an emergency. Refresher training can be
accomplished during internal quarterly
and semiannual external training ses-
sions. Mock emergency drills permit
hands-on experience.

Personnel should be given specific
assignments to serve a particular role

during emergency restorations. Cross-
training can help ensure adequate per-
sonnel in any emergency situation. For
example, specific personnel should be
assigned to maintain test and splicing
equipment in good working order, others
can ensure adequate materials are al-
ways in place, and certain personnel can
be assigned specific restoration tasks in-
cluding troubleshooting and the actual
restoration.

In addition, a call list should be devel-
oped for the emergency plan. After all,
highly trained personnel are of little use if
they cannot be summoned at a mo-
ment's notice. The list must be checked
regularly and mock call-ins should be
conducted to determine the accuracy of
the plan.

Equipment and materials

Equipment and materials should be
set aside specifically for emergency
restoration. This ensures supplies are al-
ways available. Commercially available
restoration kits including preassembled
closures and spare cable help expedite
the repair procedure. Mechanical splices
or connectors, splice trays, splicing tools,
materials and test equipment such as
OTDRs and power meters should be
available. Use of a fusion splicer is pre-
ferred for permanent repair. However,
one can be used for emergency restora-
tion if available and conditions allow.

It also is of value to have miscella-
neous supplies collected. These include
attenuators, jumpers, closure re-entry
kits, cotton swabs and isopropyl alcohol,
compressed air, safety equipment and
two-way communication equipment. The
restoration materials and equipment
should be inspected regularly to ensure
proper and adequate operation.

Housed with the restoration equip-
ment should be the as-built documents of
the system(s). These documents, which
are instrumental in isolating problems,
should be accurate and readily available
to restoration crews.

(Continued on page 47)
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The world’s first
500 channel laser
has anived.

Harmess the power of a star.. Jerrold’s
STARFIRE 750 laser is now available for your
network. 500 channels!

The STARFIRE 750 provides a 750 MHz
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
to an analog/digital channel line-up. It5 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).

4 - 750

@ General Instrument
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System upgrade for
increased bandwidth

Table 1: Hybrid test results of channel loading vs. composite

triple beat
Level +48 dBmV +48 dBmV +48 dBmV +48 dBmV
flat level flat level flat level flat level
Hybrid 34 dB/300 MHz 34 dB/400 MHz 34 dB/450 MHz 34 dB/450 MHz
7-pin hybrid 7-pin hybrid 7-pin hybrid 7-pin hybrid
power doubler
Channel
loading
20 -68 dB @ -66 dB @ -75dB @ -77dB @
Ch. 11 Ch. 11 Ch. 11 Ch. 11
25 -64 dB @ -64 dB @ -71dB @ -76 dB @
Ch. 11 Ch. 11 Ch. 11 Ch. 11
-63dB @ -64dB @ -72dB @ -77dB @
Ch.M Ch.M Ch.M Ch.M
30 -60 dB @ -62dB @ -68 dB @ -74dB @
Ch. 11 Ch. 11 Ch. 11 Ch. 11
-58 dB @ -60 dB @ -68 dB @ -74dB @
Ch.Q Ch.Q Ch.Q Ch.Q
35 -58 dB @ -62 dB @ -66 dB @ -72dB @
Ch. 11 Ch. 11 Ch. 11 Ch. 11
-56 dB @ -59 dB @ -65dB @ -71dB @
Ch.W Ch.W Ch. W Ch. W
40 -56 dB @ -60 dB @ -65dB @ -71 dB @
Ch. 11 Ch. 11 Ch. 11 Ch. 11
-53dB @ -55dB @ -64 dB @ -69dB @
325.25 MHz 325.25 MHz 325.25 MHz 325.25 MHz
45 -57dB @ -64 dB @ -69dB @
Ch. 11 Ch. 11 Ch. 11
-53 dB @ -63dB @ -67 dB @
355.25 MHz 355.25 MHz 355.25 MHz
50 -56 dB @ -63dB @ -68 dB @
Ch. 11 Ch. 11 Ch. 11
-50 dB @ -60 dB @ -66 dB @
385.25 MHz 385.25 MHz 385.25 MHz
55 -54 dB @ -62dB @ -67 dB @
Ch. 11 Ch. 11 Ch. 11
-44 dB @ -57dB @ -65dB @
415.25 MHz 415.25 MHz 415.25 MHz

Note that -77 dB is the absolute measurement limit. Actual CTB level is normally much lower.
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By Fred J. Rogers

President, Quality RF Services Inc.

he past two years have noted a
I distinct change in CATV system
bandwidth upgrades as fiber op-
tics becomes a new tool. The problems
encountered in modern system band-
width upgrades are as individual as the
systems. This article will attempt to touch
on re-equalization of amplifiers as trunk
cascades are reduced, the use of mini-
line extenders (LEs) to solve low tap lev-
els and fixed equalizers to replace one
popular trunk amplifier's variable style.

Most systems today use amplifiers
with hybrid IC technology in push-pull,
power doubling or feedforward versions.
Many cable plants use high power mi-
crowave or fiber-optic cable to reduce
trunk cascades and consequently their
distortions.

Often, the trunk portion of a cable
system can achieve higher usable band-
width via fiber to reduce cascades by
half or less the number of trunk ampli-
fiers. As trunk cascades are reduced, re-
placing pads and equalizers will allow
higher bandwidth and more channels
within the system’s distortion budget. At
this point, the high level feeder part of
the plant often limits how many addition-
al channels can be added.

In the trunk section, most hybrid IC
amplifiers can be made useful to 450
MHz by replacing the RF hybrids,
changing a few key passive components
and realigning for extra bandwidth. A
complete circuit board replacement may
be required for the 300 MHz quad ampli-
fiers and trunk modules using single
ended input sections. Additional gain
also can be accomplished with either
style upgrade by proper hybrid selection.
Often, new modules can be purchased
that plug directly into existing housings
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for additional gain, bandwidth and distor-
tion improvements. If a bandwidth of 500
MHz to 750 MHz will be desired, a series
of new modules that replace the mother
board as well as RF modules may be re-
quired. The series and vintage of the
equipment will dictate the needed elec-
tronics. The goal will be reusing the ex-
isting housing at original system loca-
tions with high gain, high level amplifier
modules.

To better understand how many
channels can be added by re-equaliza-
tion, one must analyze the CATV ampilifi-
er and its major building block, the IC hy-
brid. Most amplifiers are not limited by
bandwidth but by input and output distor-
tions. Hybrids manufactured in the
1970s and early 1980s are limited by
higher frequency distortions.

A modern day amplifier rated for 400
MHz may have 550 MHz hybrids and
can easily operate to 450 MHz. For am-
plifiers using 10-year-old hybrids rated
for 400 MHz, it would be optimistic to
consider adding even a few more chan-
nels.

Replacing IC hybrids with modern
super hybrids or using power doubling
technology often will resolve additionat
bandwidth needs. The key here is to de-
termine the amplifier's distortions under
proposed full channel loading to see if IC
hybrid replacement will be required. This
will take the guess work out of equalizer
bandwidth selection and resulting picture
quality. (See Table 1.)

Mini-LEs to the rescue

The mini-LE has found a new “niche”
when used to increase tap levels in the
high level feeder portion of a cable sys-
tem. Many times the trunk portion of a
cable system can achieve higher usable
bandwidth incorporating power doubling
or feedforward amplifiers or by reducing
cascades using fiber. A simple solution
for the feeder portion has been more
elusive due to the higher levels required
to overcome cable attenuation, tap loss
and drop loss encountered with greater
bandwidth.

The following problem is all too com-
mon to the operator considering band-
width extensions: Only a portion of the
system had low tap levels due to an
older style, higher attenuation cable
used in that portion. A complete rebuild
of the older section could not meet cost
and time requirements. The levels to
subscriber had to be increased quickly
and in a cost-effective manner while
maintaining amplifier levels compatible
with the rest of the system. The best so-
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Figure 1: Feeder designs

Existing feeder design

N
vV

Upgraded design

N

NS
Vo

lution is the mini-LE.
Figure 1 illustrates a | Table 2: Mini-LE addition calculations
feeder design con-
cept involving mini- CTB (in dB)
mal resplicing to in- 'érr%nkecr:ascade gz (precalculated)
P ] -
corporate a mini-LE (Pregline extender CTB) ---—r----—-- - -59.35 dB
that serves to more
evenly distribute the Line amp #1 -66
required gain. (CTB at first line extender)--------- > -56.03 dB
The mini-LE re- | Lineamp#2 6
quired 17 dB gain |  cascade result-—-wm-romoooroees > -53.64 dB
with plug-in pad,
plug-in equalizer Mini-line extender -80
and plug-in thermal
control. The unit Add to cascade result--------------- > -53.23 dB
had no gain and tilt CTB contribution from mini-LE ---> -0.41 0B
control circuits to
ensure maximum

carrier-to-noise ratio and no field adjust-
ment requirements. The mini-LE used a
different housing than the original line
extenders to ensure field personnel
would not attempt to interchange low
gain and high gain line extenders.

The mini-LE allowed minor relocation
of existing line extenders while maintain-
ing the same input and output levels as
the remainder of the plant. Tap levels
were designed to meet the required
higher levels. The distortion addition of
the mini-LE was negligible. Table 2
shows the addition calculations of a typi-
cal upgraded system that added a mini-
LE operated at near trunk levels. The
bottom line of the table is a minimal dis-
tortion contribution.

Are all equalizers equal?
In the past 10 years several CATV
operators have requested fixed value

Figure 2: Fixed and SEP
equalizers

/

| SEP equalizer Fixed equalizer
| and adapter board 2

equalizers for use in Jerrold “SJ” Series
trunk amplifiers. Until this year, only the
variable trunk “SEP” style existed. Figure
2 shows the newer fixed equalizer and
adapter board combination, and the

(Continued on page 48)
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Microwave

antenna prealignment

The following was one of the entries for the Society of
Cable Television Engineers’ 1991 Field Operations
Award. It is reprinted here with permission from the
September 1991 “Interval.”

By Mike Wohrle

Microwave Technician, Falcon Cable TV

ty to its final position during installation could save
you time and money later. A simple mathematical
calculation using a Texas Instrument calculator TI-30SLR
or equivalent can give you an elevation angle in degrees.

Using a topographic map, determine both site eleva-
tions and the total path length in miles. Add the antenna
mounting heights to each site elevation then subtract the
smaller number from the larger of the two to determine
the elevation figure to use in the formula. Convert the el-
evation number to miles by dividing by 5,280. Figure 1 ii-
lustrates this process. Divide Side A by B to find the
angle (1.01 = 22.12 = .0457). Push the invert key to con-
vert the angle to degrees, then push the tangent key.
Your final figure in this example is 2.6°.

Listed in the accompanying table are actual calcula-
tions, the final angle readings from each path and the
error in degrees between the two from on-site construc-
tion. From the previous example, the 2.6° derived from
the calculations would represent a down angle at the
transmit antenna and an upward angle at the receive an-
tenna. These calculations represent an optical or line-of-
sight adjustment; no correction for earth curvature is
taken into account.

Using an inclinometer as shown on the feed assembly

P lacing a microwave antenna within a close proximi-

(Continued on page 49)

Figure 1
Transmitter elevation 8,492° Receiver elevation 3,184°
Antenna height + 60’ Antenna height +35°
8,552 3,219°
8,552°
-3,219°
5,333 + 5,280 = 1.01 miles
Side A = 1.01 miles
Side B = 22.12 miles
Tx
Angle 6
Side A /
elevation
RBx
Side B
distance

Comparing calculations to final angles

Path Length Calculation Final Error
1 2212 26 1.4 1.2
2 21.30 2.8 3.5 T
3 7.96 59 5.5 4
4 25.60 1.2 1.0 2

Figure 2: using an inclinometer to adjust
elevation
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Q U A L 1

NOT ALL CABLE MANUFACTURERS

TREE & BRANCH
New build, Rebuild. Upgrade

EQUIPMENT OR THE KNOW-HOW

Souf ul
C.A.N. Rebuild, Upgrade

TO BUILD, REBUILD OR UPGRADE

F.T.F. New Build, Rebuild, Upgrade

NETWORK. AT C-COR, OUR FULL PRODUCT LINE

GUARANTEES BOTH COST

FLEXIBLE New Build, Rebuild, Upgrade SUPER DISTRIBUTION
New Build, Rebuild, Upgrade

AND POWER EFFICIENCIES. CALL C-COR...

F.LT.T. Rebuild, Upgrade

Bl FOR SYSTEM SOLUTIONS (§

« 60 Decibel Road
S.S.B. New Build, Rebuild, Upgrade eco Statg College L .
S.B. » Rebuild, Upg ELECTRONICSINCW g44.938-2461 / 800-233-2267

TODAY!
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To catch a cable thief

By Don Shackelford
Vice President, Engineering & Technology
Memphis Cablevision, Time Warner Cable

dustry of needed revenues while at the same time de-

priving the community awarding the franchise of the rev-
enues generated by cable customer income. Unfortunately,
many people do not think of cable signal theft as a crime nor
do they realize the economic impact that it has on their com-
munity and on their cable rates.

In fact, over a period of 12 months, the Memphis Division
conducted an aggressive field audit and conversion program of
170,000 of its more than 300,000 passings. The results were
astounding. Greater than 13% of passings audited were found
to have some form of unauthorized services. This equates to a
potential of lost revenue greater than $3 miillion annually. The
conversion of the unauthorized viewers to paying subscribers
exceeded 39%.

Any cop will tell you that crime is a full-time business requir-
ing full-time vigilance. Since 1991, Memphis Cablevision has
had its own specialist in the continuing war on cable service
theft, which last year resulted in millions of dollars of lost rev-
enue to the cable industry.

Since the inception of its theft-of-service program, the
Memphis Division has succeeded in catching 20 cable thieves.
Eighteen have been prosecuted and two others are awaiting
trial dates thanks to the investigative talents of Gerald Bullard,
system security specialist for the Memphis Division.

“We're only interested in prosecuting the ones who are try-
ing to make a living connecting illegal service,” explains
Bullard. “There are many others who have just hooked up
themselves, so we send them letters and disconnect them.”
Follow-ups at these addresses are made at least every three
months.

This is not a job for the faint of heart. “Most of the ones we
go after are not just involved in theft-of-cable service,” Bullard
said. “They'’re half crazy. They're usually into drugs, forgery,
burglary and various other crimes.”

c able signal theft is an insidious crime. It robs the cable in-

It’s a team effort

It's not just a one-man operation. The division works very
close with local law enforcement and other revenue protection
organizations.

In 1984 the Tennessee legislature passed the Unauthorized
Access to Cable TV Services Bill set forth in 39-3-1136 of the
Tennessee Code Annotated. This statute sets forth both crimi-
nal and civil penalties for obtaining or attempting to obtain
unauthorized cable TV service; assisting or instructing any
other person in obtaining or attempting to obtain such service;
making or maintaining a connection or connections for modifi-
cation or alteration to any device installed by the company.

All Memphis Division service personnel have in their pos-
session a company identification card with their name and
photo on it. Any person soliciting for a cable hook-up or making
any type of hook-up on the cable without such identification
card is acting unlawfully and without authority from the compa-
ny.
Whenever a violation of the state statute is reported to the
local police department, a warrant is immediately processed
and executed by a company-retained attorney under the direc-
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“We’re only interested in
prosecuting the ones who are
trying to make a living
connecting illegal service.”

tion of Bullard. This entire process is usually completed in
less than 24 hours.

Because of the tremendous backlog in the court system
for more serious crimes and the overall lack of jail space,
theft-of-cable service is not given a high priority by judges.
Sentences usually amount to court costs and either a small
fine or a few days in jail. “But they're put on probation for 11
months and 29 days as a misdemeanor offense,” Bullard
said, “which means many don’t do it again. For others, it’s
just a matter of time.”

On Monday, Oct. 5, 1992, the cable re-regulation bill be-
came law. In addition to the regulatory language in the law,
commercial theft-of-cable TV service was upgraded from a
misdemeanor to a felony. The law also makes the manufac-
ture or sale of each device used to assist theft-of-service a
separate offense.

The tools of the trade

Bullard has all the equipment he needs to be a good in-
vestigator: an unmarked surveillance truck guaranteed to fit in
with any neighborhood, video and still cameras, and some-
times a partner to help with night surveillance. Dwight Davis,
damage claim investigation specialist for the Memphis
Division, is usually more than eager to assist.

Many times a theft-of-service investigation reveals exces-
sive vandalism damage to expensive cable equipment.

Thieves are operating later than they used to according to
Bullard. “Most of the ones we're after operate between mid-
night and daybreak.” He and Davis take the cameras and
shoot video of a thief breaking into an apartment lock-box or
underground pedestal and running the cable to individual
houses or apartments. This provides indisputable evidence to
the police and helps expedite the warrant.

Along with pirating cable, these entrepreneurs are crooked
in other ways. One stunt is to go back a couple of weeks after
connecting a household to the cable system and disconnect
it. Then they will go to the customer and say “l understand
Cablevision made a sweep of the neighborhood last week
and unhooked you. For another 50 bucks, we'll hook you
back up again.”

During the day Bullard does a lot of driving. He sometimes
catches people in broad daylight running a cable to their
homes. At other locations he looks for signs of reconnection
at addresses where he knows they’ve been disconnected. He
also follows up on tips he receives from informed sources:
relatives, neighbors who are paying for their service and cus-
tomer service representatives.

With the addition of the smaller systems recently acquired
by the Memphis Division, Bullard now must cruise significant
parts of Arkansas, Tennessee and Mississippi looking for var-
ious types of theft-of-service. That's a full-time job consider-
ing the division’s cable system now encompasses more than
3,800 miles of cable plant serving more than 170,000 (pay-
ing) customers. CT
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BOTTOM LINE

CONTEC" Converter Service Makes You Money...

Let’s face the facts... the longer a cable converter provides
uninterrupted service to your subscriber... the more money

you make.Breakdowns mean customers complain,
trucks roll, and time evaporates... sound familiar?

At CONTEC, we specialize in building
“strategic service partnerships”
with cable operators... NATIONWIDE.

By exceeding OEM standards, our
quality repairs withstand the test of time...
and so do our business relationships.

CONTEC LEADERSHIP PROVIDES:

(0 Computerized tracking of repairs
by serial number.

[J Experienced, factory trained technicians
[J Stringent quality control procedures

[J Security clearance of each shipment

] Efficient customer service

[J Fast turnaround and delivery

BOTTOM LINE, CONTEC service centers
/all work in harmony to keep your converters
where they belong... in subscriber homes...

And, that makes you money!

CALL TODAY
1-800-382-2723

+* CONTEC's Jerrold compatible replacement remote control units,

THE LEADER IN CONVERTER TECHNOLOGY ¥+

1023 State Street, P.O. Box 739, Schenectady, NY 12301-0739
Phone: (518)382-8000, FAX: (518)382-8452
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Figure 2: Interaxx machine
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Nordberg Capital Inc., based in New
York, is predicting that the market for
wireless cable will grow from 500,000
subscribers today to between 5 million
and 10 million by the year 2000. Today
wireless cable companies earn $100 mil-
lion in revenues. That growth could trans-
late into $1 billion-$2 billion in revenues
— some of it at the expense of cable
companies.

In the past, it was difficult for wireless
cable operators to receive programming,
thus limiting their potential market. They
often had to pay higher prices than wire-
line cable operators. But the 1992 Cable
Act eliminated this obstacle, by requiring
that programmers sell to all at a fair and
reasonable price.

The key to wireless cable’s growth will
come from its lower startup costs, which
could enable it to sell services at a lower
price. People’s Choice Television has es-
timated the incremental cost of adding a
new subscriber is about $525 vs.
$1,000+ for wired cable operators when
building a new system. (Editor's note:
Some MMDS operators can add sub-
scribers for as little as $150 to $450
each.)

Wireless cable providers also have
lower operating costs since they do not
have an extensive cable plant to main-
tain. Nordberg Capital believes these fi-
nancial advantages can enable wireless
to offer services for approximately 25%
the cost of wired cable. The top 50 U.S.
markets could have wireless cable ser-
vice within the next three years. This
would give wireless cable a potential
reach of 100 million people. As well, the
FCC has licensed some spectrum for re-
tum path communications.

Videotron, based in Montreal, has
been pioneering bidirectional services on
traditional cable systems and is looking at
adapting its technology for wireless sys-
tems. For wire-based systems, it has de-
veloped an addressable box capable of
supporting impulse pay-per-view (IPPV)
and over 100 different games. It is now in
almost 300,000 homes around the world
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event, read news,
get weather reports, or gamble in the in-
teractive casino. In Canada, users pay
only $7.95 per month for all of these ser-
vices and $18.95 per month for one pay
TV service, which has a take-rate of
60%.

The growth rate for Videotron has
been phenomenal. In Canada it achieved
a 20% market penetration after only two
years of commercial implementation.
Now it is looking at expanding across the
United States. Videotron has purchased
80% of a wireless system in Tampa Bay,
FL, Transworld Wireless TV, which now
has 5,000 subscribers and annual sales
of $1 million. It also has launched a ven-
ture with Transworld Telecommunica-
tions, the Tampa company’s parent, to
buy and develop other wireless systems
in the United States.

Of course, there are limitations to
wireless cable. Best reception requires
line-of-site between the transmitter and
the receiver. It is estimated that this clos-
es off the possibility of service to about
20% of all potential subscribers in any
given market.

28 GHz

Another potential competitor may
come from new ventures planning to
offer services in the 28 GHz region. The
FCC has announced plans to award two
1 GHz licenses of spectrum in each
metropolitan area. With compression, it
could enable operators to offer hundreds
of channels in each service area.

Perry Haddon, a vice president of
GHz Equipment Co. Inc., believes that it
can install basic service for about $600
per subscriber, which includes about
$300 for the broadcast station/transmitter
and $300 for the antenna, downconverter
and set-top box. A master headend will
cost about $750,000 and each additional
cell will cost about $300,000.

GEC'’s research indicates that each
cell site could cover a radius of about
six miles, without being adversely af-
fected by the rain. This would enable
each metropolitan service area to be
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supported by three to four transmitters.

For another $300 per subscriber, the
system also could support bidirectional
telephony. Using normal TDMA tech-
niques, Haddon believes that such a sys-
tem could support 146,000 simultaneous
phone calls.

However, there are still some doubts
that a cellularized 28 GHz system will
work as well as anticipated. Only one
large scale system is currently in opera-
tion. It is run by CellularVision in New
York, and uses only a single cell. (For
more on wireless cable and CellularVi-
sion, see Lawrence Lockwood's “Corre-
spondent’s Report” on page 20.)

Compact discs

Compact discs are achieving a high
level of penetration among personal
computer owners. The development of
the marketplace offers a glimpse at how
interactive applications can develop.
They can now support voice, video and
text applications in an interactive mode.
However, the data rate on most PC-
based CD players is only 150 kbytes/s
(1.2 megabits/s), which provides border-
line quality video at this point.

Compression techniques such as
MPEG and fractal technology developed
by Iterated Systems in Atlanta, have
made this medium a reasonable delivery
system for video. Philips is even selling
CD-l, a home entertainment unit that
uses MPEG compression to place up to
74 minutes of compressed video onto the
discs.

Since the beginning, CDs have been
sold like any other software. Recently,
companies like Blockbuster have started
to rent them out. A new development for
the industry is advertising-driven CDs
that are sent out free.

Last Christmas, Apple worked with
EDS and Redgate Communications
Corp. to launch En Passant, a CD-based
home shopping catalog. Retailers, includ-
ing L.L. Bean, Land’s End, Patagonia
and Horchow all had sections. The CD
was distributed to a random sample of
30,000 Apple customers.

Pacific Bell is planning a network
equipment directory service based on
CD, called RE:Source. Its first issue is
slated for this month. Advertisers will pay
$1,000 for a single panel ad, and $8,400
for up to 30 seconds of video.

A Miami company, Interaxx Television
Network Inc., is hoping that the CD will
enable it to jump start the development of
interactive applications to the home. The
set-top device (Figure 2) uses a CD play-
er attached to a 486 computer to store



Conditional access

via digital compression

By Graham Stubbs

Consulting Engineer, Graham Stubbs Associates

ith the initiative spearheaded
W by CablelLabs, followed by an-

nouncements by Viacom and
TCI, the cable industry is clearly com-
mitted to adopt a digital approach to sig-
nal distribution. The use of digitally com-
pressed video signals has the potential
to dramatically improve the security of
cable programming, but only if condi-
tional access systems using digital en-
cryption are properly implemented. The
notion that digital encryption itself as-
sures piracy-proof security is false.
Much of the recent activity regarding
digital compression has rightly focused
on compression methods and standard-
ization of compression algorithms. The
cable industry should not assume, how-
ever, that settling on a particular ap-
proach to compression also resolves the
approach to security. The concepts —
and technologies — are largely separa-
ble.

The Advanced Television Systems
Committee has examined conditional
access for digital high definition TV
(HDTV), and in May 1991 published a
list of desirable attributes and features."
This listing was intended to provide a
first checklist for the development and
evaluation of a possible voluntary stan-
dard for conditional access for HDTV.

The same kind of thinking can be ap-
plied to digitally compressed cable sig-
nals. With the delivery of digitally com-
pressed programming to consumers still
two years (or thereabouts) away, the in-
dustry has an opportunity to determine
what it needs in terms of conditional ac-
cess, and to evaluate the security of
proposed approaches. These tasks can
be accomplished separately from selec-
tion of compression technology.

A comprehensive listing of desirable
attributes and features for conditional
access and security for digitally com-
pressed cable programming should be
developed along with a methodology for
thorough evaluation of the security ele-
ments. This work should be spearhead-
ed by the operators and programmers
who will use (and pay for) compression
systems.
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“The process of evalu-
ation and selection of
a secure conditional
access methodology
should start with the
assertion that this is
a decision completely
separate from selec-
tion of compression
technology.”

Opportunities and goals

Compression appears likely to be de-
ployed during 1993 for satellite feeds to
cable headends. However, compression
to subscribers’ homes may be two years
away. This time frame should provide an
opportunity for thorough examination of
conditional access and security issues
before equipment designs are frozen.

In the past, proprietary scrambling de-
signs have largely controlled the market-
ing of set-top converter equipment. In the
case of digital compression, there is no
technical or application reason that this
should be the case; it should be important
to the cable industry, in fact, to ensure
that it does not recur.

Eventually, it may be possible to build
decompression technology into TV re-
ceivers. With the appropriate develop-
ment of standardized interface specifica-
tions, it also would be possible to build
into TV sets the more costly elements of
conditional access control systems, leav-
ing external only those elements critical to
security at the discretion of operators and
programmers.

The cable industry may not achieve
this worthwhile goal, however, without a
consolidated effort to define the objec-
tives and to hold proposed conditional ac-
cess systems up to scrutiny against the
long-term goals.

Definitions of terms

Some of the terms used in relation to
addressable systems employed to secure
cable programming have changed in
meaning from time to time. In its HDTV
recommendations, ATSC has tended to
follow CCIR definitions of terms.2 The fol-

lowing are representative of current CCIR
usage and may be helpful to understand-
ing continuing discussion of these topics.

« Conditional access system: within a
TV distribution system, the means to se-
lectively provide TV programs to specific
individual subscribers. The system in-
cludes means to track access for ac-
counting purposes. There are two distinct,
and in many cases independent, compo-
nents in a conditional access system —
scrambling and access control — each of
which is a distinct information process.

» Scrambling: alteration of the charac-
teristics of a broadcast video/sound/data
signal (i.e., TV program or service) in
order to prevent unauthorized reception
of the information in clear form. The alter-
ation is a specific process under the con-
trol of the conditional access system
(sending end). The terms scrambling and
descrambling are applicable to programs
and services in both analog and digital.

» Access control: the function of the
conditional access control at the sending
end is to generate the scrambling control
signals and the provision of information to
enable authorized users to descramble
the program or service. The availability of
this information is controlled by the condi-
tional access system, between the trans-
mitter and receiver(s). Thus, information
is structured in secure messages multi-
plexed with the signal itself. At the receiv-
ing end(s), these messages are interpret-
ed by the access control system in order
to control descrambling of the signal in
authorized receiver(s).

* Encryption and decryption: terms
used for methods to protect (encrypt) and
interpret (decrypt) some of the information
within the access-related messages that
are transmitted from the sending end of
the conditional access control to the re-
ceiving end of the conditional access con-
trol. (This specific usage of the words en-
cryption and decryption is a substantial
departure from the broad meaning the
terms acquired during the past several
years. In the past, they have had mean-
ings ranging from protection of individual
digital messages to provision of security
to for an entire TV service).

+ Security: the degree of difficulty en-

(Continued on page 50)
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outage management,
Part 4: Outside plant and
headend protection

The following is copyrighted by Cable
Television Laboratories Inc.

The CableLabs Outage Reduction
Task Force was organized by several
MSOs and the CableLabs staff to ad-
dress the issues that stem from cable
system outages. The intent of the de-
veloped solution to outage problems
was that it would be fully supported by
CableLabs’ member companies.

CableLabs published the document
“Outage Reduction” as a summary of
the Outage Reduction Task Force’s
work. This part details fusing policies
and deployment of surge protection
that provides a significant reduction of
plant outages.

The Outside Plant Protection Sub-
committee members of the task force
were: Roy Ehman, retired from Jones
Intercable; Tom Osterman, Alpha
Technologies; Bob Rapp, Lightning &
Grounding Systems Inc.; Ray Rohrer,
Warner Cable; and Austin Coryell,
American Television & Communica-
tions.

ableLabs’ Qutage Reduction

Task Force conducted a consid-

erable amount of research into
practical solutions to cable system out-
age reduction. Part 1 of this series of
articles provided an agreed-upon defi-
nition of an outage, customer accept-
ability, and an outage detection and
tracking specification. A critical thresh-
old of no more than two outages in a
three-month period (0.6 outages per
month per subscriber) was suggested
as a target for cable operators to
achieve and maintain. This threshold
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will likely be a “moving target” in the fu-
ture, since it is an entertainment model
that may not be valid for other services.

Part 2 discussed reliability modeling
of cable systems. (The CableLabs doc-
ument also includes a Lotus 1-2-3
worksheet on an accompanying
diskette that can be used as a tool for
system reliability analysis.) Part 3 cov-
ered plant powering, including reducing
power supply cascades, incorporating
hardened trunk techniques, under-
standing and working with the local
electric utility, and optimum use of
standby powering.

To further reduce the incidence of
outages, this installment will focus on
outside plant protection. It is important
to understand that reducing system
outages is a multifaceted issue, requir-
ing consideration of a number of items.
The Plant Protection Subcommittee re-
searched equipment fusing, surge pro-
tection and bonding/grounding prac-
tices. A number of recommendations
are provided, including outside plant

“Reliability analysis
has shown that
overall cascaded
equipment failure
rates must be at or
better than 7% per
year to achieve
outage performance
that is acceptable to
subscribers.”

voltage and current protection. While
all of the topics and recommendations
of the task force are important, the
group feels that implementing effective
fusing policies in conjunction with the
deployment of surge protection that
meets the criteria described later in this
article will provide a significant reduc-
tion of plant outages related to nui-
sance fuse blowing and equipment
surge damage.

System reliability

Cable system reliability depends di-
rectly on the reliability of the compo-
nents that make up the system, includ-
ing those in the headend and outside
plant. Reliability analysis has shown
that overall cascaded equipment failure
rates must be at or better than 7% per
year to achieve outage performance
that is acceptable to subscribers. This
figure includes blown fuses, cut cables
and outright equipment failures.

While there may be little that system
personnel can do to prevent a backhoe
operator from inadvertently cutting a
buried cable, achieving a 7% or lower
cascaded equipment failure rate to a
large extent requires effective protec-
tion from excessive voltages and cur-
rents. Of the many things that cause
outages, these two are among the eas-
iest to prevent.

Excessive voltage conditions are
typically of extremely limited duration,
for example, surges or transients. They
are generally caused by:

® Lightning.
® Operation of power utility protec-
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tion/switching equipment such as vac-
uum breakers, as well as utility switch-
ing faults.

* Operation of industrial loads such
as arc furnaces, switching of large
pumps, motors, etc.

* Operation of other moderate-to-
heavy loads such as elevators, air
conditioners, compressors and electric
appliances.

Excessive current is created by
short circuit conditions that are usually
of longer duration than transients or
surges. A common cause is an electri-
cal short between the coaxial cable
sheath and center conductor due to a
cable cut, maintenance activity or an
electronic component failing in a
shorted condition. A number of defi-
ciencies in existing voltage and cur-
rent protection practices have been
found to be contributing to reduced
system reliability.

Common practices

Many of today's commonly accept-
ed overvoltage and overcurrent pro-
tection practices are causing more
problems than they solve, either be-
cause of incorrect application or actual

deficiencies with those practices. The
Outage Reduction Task Force has re-
viewed several areas, and found the
following problems:

1) Surges or transients blow fuses,
resulting in nuisance fuse blowing.
Fuses are technically overcurrent pro-
tective devices, intended to protect
equipment or components from exces-
sive current as a result of short circuits
or overloads. Fuses are not intended
to protect from voltage transients or
surges. It is not unusual to find cable
system outages caused by simple nui-
sance fuse blowing because of a lack
of adequate surge protection or incor-
rect fusing.

2) The life of some surge protection
devices is considerably less than am-
plitier life, with no practical means to
detect device failure. Some types of
surge protection devices installed
across a line or circuit being protected
can fail open. When this happens,
there is usually no indication of the de-
vice's failure until a subsequent surge
damages or destroys the equipment
that was supposed to be protected.

3) Some surge protection devices
have questionable ability to handle a

series of voltage surges, for example,
five to 10 surges in less than a sec-
ond. Certain devices may easily sur-
vive one or two closely spaced surges,
or perhaps several that occur over a
relatively long period of time. But mul-
tiple surges over a very short period of
time may result in device destruction.

4) Fast-blow fusing is used for pro-
tection against long-duration high cur-
rents. Equipment or situations that ex-
perience long-duration high currents
or temporary inrush conditions should
be protected by time-delay (also
known as slow-blow) fusing.

5) Excessive use of fuses, such as
for routing power. Many active and
passive components in cable systems
provide fusible links for power routing.
Excessive use of fuses for applica-
tions such as this merely creates more
opportunities for outages due to nui-
sance fuse blowing and the availability
of too many “weak links in the chain.”
Power routing in many cases can be
accommodated with simple buss bars
when overcurrent protection is avail-
able elsewhere in the network.

From this, you can see the need to
implement effective surge protection
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and good fusing practices in cable
systems. With regard to these, the im-
mediate question is: “What methods
will work the best?” Since CableLabs
does not endorse or recommend any
specific products or manufacturers,
the Outage Reduction Task Force set
out to establish a recommended prac-
tice that can be used as a guideline by
cable operators and equipment manu-
facturers for surge protection and fus-
ing. The recommendation — detailed
later in this article — is twofold, with
surge protection in the first part and
fusing guidelines in the second.

Surge protection background
Different types of surge protection
are available to the cable industry,
each suited for specific applications
and each varying in its effectiveness
for the intended application. As part of
the development of a recommended
practice for surge protection, Cable-
Labs commissioned independent labo-
ratory testing of several of the most
commonly used protection devices, in-
cluding metal oxide varistors (MOVs),
gas-filled surge arrestors (gas tubes),
silicon avalanche diodes (for example,
ruggedized zener diodes) and crowbar

devices (circuits that incorporate
thyristor-type semiconductors such as
SCRs or TRIACs in a crowbar configu-
ration).

Metal oxide varistors and silicon
avalanche diodes are basically volt-
age-limiting devices, while gas-filled
surge arrestors and crowbar devices
operate by clamping circuit voltage to
a reduced value (in some cases they
clamp to ground).

The laboratory testing was done to
establish a repeatable measurement
procedure that is representative of
conditions that might be experienced
in outside plant operation and can be
used by operators and/or manufactur-
ers to compare the relative effective-
ness of various surge protection tech-
niques.

Plant voltage and current
protection recommendations
Based on the outcome of the test-
ing, it is the opinion of the task force
that use of the ANSI/IEEE (formerly
C62.41-1980 Category B2) C62.41-
1991 Categories B3 or C1 (6,000 volt,
3,000 ampere) standard is appropriate
and useful for cable operators to de-
termine the effectiveness of surge

suppression equipment. The task
force recommends the use of this test
in simulated plant configurations and
further recommends that cable opera-
tors should ask equipment manufac-
turers to certify that their equipment
meets or exceeds recommended per-
formance criteria set forth in the fol-
lowing recommendations.

Further, it is the task force’s opinion
that deployment of surge suppression
equipment that meets or exceeds the
recommended performance criteria, in
conjunction with implementing the rec-
ommended fusing policy, should signifi-
cantly reduce limited-duration overvolt-
age and overcurrent related outages.

Cable operators are encouraged to
implement the following voltage and
current protection guidelines. The rec-
ommendation is based on analysis,
surge testing and very successful field
testing.

Surge voltage

protection: New equipment
Vendor is to certify amplifiers to the

following:

1) Amplifier passed five 6,000 volt
impulses (3,000 amperes) per
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ANSI/IEEE C62.41-1991 Categories
B3 Or C1 test. Amplifier tested in con-
figuration simulating cable plant instal-
lation.

If surge protection device(s) and/or
input current carrying capacity is
changed, the equipment is to be
retested.

Vendor to certify this item in writing
and to provide detailed testing docu-
mentation/report upon request.

2) Operating characteristics of the
surge protection device(s) will not ma-
terially change when subjected to 10
voltage surges of Item 1 previously,
spaced 1 millisecond apart.

Because this condition is difficult to
test, certification can be achieved by
engineering analysis. The analysis is
to account for, among other things,
voltage drop across the device, subse-
quent heat buildup and associated de-
vice operating characteristic changes.

Vendor to certify the previous in
writing and provide detailed testing or
analysis documentation/report upon
request.

3) Certify the number of (“impulse
life”) 6,000 volt impulses (3,000 am-
peres) per ANSI/IEEE C62.41-1991
the surge protection device(s) can
withstand. The recommended mini-
mum is 5,000. Certification to be
based on published device specifica-
tion or specific life tests.

Vendor to certify this item in writing.

4) Vendor to state normal and over-
load current carrying capacity for am-
plifiers, including surge protector de-
vices, wiring, PC board traces, etc.

Surge voltage protection:
Existing amplifiers

This is recommended for all trunk
amplifiers and line extenders where
there is a known surge problem.

1) Install solid-state surge protection
where the surge protection is certified
by the vendor to meet the following:

a) Pass five series of 6,000 volt im-
pulses (3,000 amperes) per ANSI/
IEEE C62.41-19910 Categories B3 or
C1.

b) Vendor to certify surge protection
device minimum “impulse life” as per
listed previously.

2) Remove gas tube surge sup-
pressers.

Note: Most amplifier manufacturers
have developed kits or optional factory-
installed components that will meet the
recommended criteria. Additionally,
other vendors have equipment or kits
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“Many of today’s
commonly accepted
overvoltage and
overcurrent protection
practices are causing
more problems than
they solve, either
because of incorrect
application or actual
deficiencies with
those practices.”

available to back-fit surge protection,
for example, in line power inserters.

Excessive current protection:
New and existing equipment

1) Plant AC power supply output
protected at 150 to 200% of power
supply output rating with time-delay
(slow-blow) fuse.”

2) Trunk amplifier power supply
module (power pack) input protected
just under current carrying capacity of
amplifier with time-delay (slow-blow)
fuse.”

3) Feeder protected at 150% of
normal operation with time-delay
(slow-blow) fuse.”

4) Line extender power supply input
protected just under current carrying
capacity of amplifier with time-delay
(slow-blow) fuse.”

5) Fuses used for power routing to
be replaced with buss bars except
feeder routing port in trunk housing
(dead short in feeder should not take
trunk station down).

* Note: If a circuit breaker is used
instead of a fuse, its rating is to be as
noted previously and opening/trip
characteristics are to be those of a
time-delay (slow-blow) fuse.

Grounding and
bonding background

Most cable TV engineers would
agree that the industry would have
fewer problems with voltage surges,
transients and sheath currents if the
cable system could remain isolated
from the utilities. Nevertheless, there
also is agreement that this is not pos-
sible because it would create a safety
problem.

This section covers the require-
ments, methods, costs and recommen-
dations for bonding and grounding.

Bonding to the utilities is a require-
ment for safety as delineated in the

National Electrical Safety Code
(NESC). Pole attachment agreements
or local authorities also may establish
specific requirements for bonding.

Problems from bonding include the
following:

* Sheath currents — Bonding to the
power neutral reduces the ground po-
tential differences that would be a
safety hazard. But this also creates a
problem for the cable system because
it shares the power company's neutral
load. This load generates undesirable
longitudinal sheath currents.

* Voltage surges — In sharing the
normal power company neutral load
we also share the fault conditions.
This can result in substantial surges
for extended periods of time.

Grounding is achieved in the bond-
ing process through the common
ground at the structure to which the
bond is attached. Grounding in addi-
tion to the grounds achieved at bond
locations may be desirable in some
situations. These grounds may be at
locations without any other grounding
electrodes. This requires driving a
grounding electrode and providing a
#6 or better copper conductor from the
cable system to the electrode (ground
rod). Additional grounds are normally
placed at an active or before and after
an active component. Too many
grounds, however, also can create
problems for the cable system.

Usually, this type of ground is
added in relatively close proximity to
an active component providing a lower
impedance to earth ground than would
a bond to an electrode located multi-
ple spans away. The lower impedance
provides an alternate path for tran-
sients.

Bonding

The NESC Sections 92C1 and C3
require messenger wires (strand, etc.)
to be connected to grounding conduc-
tors at maximum intervals of four con-
nections in each mile. The require-
ment of four per mile allows some flex-
ibility in selecting which locations to
use unless the pole attachment agree-
ment or local authority has more spe-
cific requirements (e.g., first, 10th and
last). Four connections per mile meet
the bonding requirements for the
NESC as covered in NESC Section 9,
“Grounding Methods for Electric Sup-
ply and Communication Facilities.”
Relevant sections are reproduced as

COMMUNICATIONS TECHNOLOGY
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follows for the reader’s convenience:

92C Messenger Wires and Guys

1) Messenger wires required to be
grounded shall be connected to
grounding conductors at poles or
structures at maximum intervals as the
following list covers:

Where messenger wires are ade-
quate for system grounding conduc-
tors (Rules 93C1, 93C2 and 93C5),
four connections in each mile.

3) Common grounding of messen-

gers and guys on the same supporting
structure.

Where messengers and guys on
the same supporting structure are re-
quired to be grounded, they shall be
bonded together and grounded by
connection to:

a) One grounding conductor that is
grounded at that structure, or

b) Separate grounding conductors
or grounded messengers that are
bonded together and grounded at that
structure.

Bonding costs will vary in different

"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

Helping develop cable professionals for more than 24 years!.

Reader Service Number 32

40 MARCH 1993

parts of the country depending on
labor costs. Material costs will differ
only slightly. As of late 1991/early
1992, estimated cost for labor and ma-
terial for bonding at strand level is
about $7 per bond. To bond at the
electrode requires a separate down-
lead and exposing and cleaning the
electrode. This costs about $20 for
labor and material.

If minimum bonding is completed
by bonding to the power company ver-
tical grounding conductor at strand
level, the cost for four contacts per
mile would be about $28 per mile. On
the other hand, if the preferred
method of adding a new downlead is
used to bond at the electrode, the cost
would be about $80 per mile.

Local regulatory authorities or the
pole attachment agreement may have
other specific requirements. These
may require the bond wire to be a #4
rather than #6 specified in the NESC,
or some specific requirement of where
to bond (at strand level, at the elec-
trode), or specify the type of connec-
tions to use.

Bonding should be avoided at pole
locations where the electric utility has
spark gaps, lightning arrestors or pri-
mary switching. These locations have
the capability to discharge extremely
high electrical potential. A significant
portion of that discharge could be
transferred to the cable plant. Bonding
also should be avoided at locations
that indicate a high current in the
bonding conductor.

The ideal location for bonds is
where the power company has 1 Q
grounds because 80% of the load im-
balance would be dissipated through
the ground return. While we are not
likely to find many locations where the
power company has 1 Q grounds, it
does show that we should attempt to
place bonds at the best power ground
locations. With lower ground resis-
tance, less neutral load is transferred
to the cable system.

The preferred method of bonding is
to use a separate #6 copper downlead
connected directly to the power elec-
trode. This procedure needs to be
cleared through the engineering ad-
ministrator of the pole attachment
agreement and may raise the question
of creating a hazard by not bonding at
strand level. A downlead would typi-
cally be 25 feet long plus 25 feet back
up the power ground lead for a total
length of 50 feet of #6 copper or larg-
er. Number 6 copper has a resistance
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of 0.3951 Q per 1,000 feet. Fifty feet
of #6 copper would have a resistance
of 0.02 Q, hardly enough resistance to
create a hazard.

Parallel leads do not represent
much improvement in resistance but
do provide a lower impedance for tran-
sient-type events. Important in the

T

bonding process is the attachment. |

The cable industry has been using
split bolts and other screw-type de-
vices. Most power companies have
discarded those devices and are using
compression-type connections that
are more reliable for a much longer
period of time.

Grounding

Grounding, in this case, is the use
of additional grounding conductors
and electrodes for the cable system.
Additional grounding at or near ampli-
fiers will provide a lower impedance
ground and a better path to ground for
high rise time transients. This type of
additional grounding may be useful in
lightning-prone areas although recent
experience has demonstrated that if
surge protection and fusing recom-
mendations of the previous sections
are followed then additional grounding
is probably not required. If additional
grounding is used then these should
be periodically checked to ensure the
ground resistance levels have not sig-
nificantly changed over time. Howev-
er, grounding beyond the bonding re-
quirements may have limited effect in
reducing sheath currents.

To meet the code for bonding to the
multigrounded power system, the
cable system has four bonds or
grounds per mile. Adding another four
grounds per mile to the existing
grounded bonds totals eight grounds
per mile. If we assume the grounds
each measured 20 €, the neutral load
carried by the cable system would be
reduced by only about 6% and there-
fore may be of limited value.

If used, additional grounds should
be placed near an active device. This
could be the pole before, pole after
or the pole at the active device. How-
ever, grounding before and after an
active may provide a “safe area” at
the amplifier, although recent field
experience has shown if the recom-
mended surge protection and fusing
is implemented, this grounding is
probably not needed. Additional
grounding could be beneficial if a
transient is induced at some location
beyond the ground and the ground
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does in fact have a low impedance.

Surprisingly, the additional ground
may provide very little protection
against sheath currents. Normally a
ground is considered good if it has a
20 Q resistance. When we compare
this with the parallel resistance of one
span, 200 feet of .750, .500 and
strand at 0.024 Q, the ground’s effec-
tiveness at shunting sheath currents is
questionable, especially if lower resis-
tance grounds or bonds exist farther
upstream or downstream from this
point.

Number 6 copper wire is used from
the strand to the ground rod, placed in

a straight line with no sharp bends.
The strand attachment needs to be a
bimetal connection (with the press-
type preferred). The ground rod at-
tachment needs to be a solid connec-
tion to a clean surface. (Exothermic
welding to the rod will be best.) Any
resistance at the connections will re-
duce the effectiveness of the ground.
If an existing ground is in place, it is
preferable to use a separate downlead
and bond at the ground rod. The par-
allel downleads will provide a lower
impedance path for higher frequency
transients. This needs to be approved
by the administrator of the pole attach-
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ment agreement. Should this location
be a problem area, the ground resis-
tance could be reduced by the addi-
tion of another ground rod. The
ground rods are most effective when
separated by a distance of 2.2 times
the length of each rod. Separate
ground rods need to be bonded to-
gether with #6 or larger copper wire. If
possible, all connections (except to
the strand) should be done with an
exothermic process.

Grounding should be avoided at
pole locations where the electric utility
has spark gaps, lightning arrestors or
primary switching. These locations
have the capability to discharge ex-
tremely high electrical potential. A sig-
nificant portion of that discharge could
be transferred to the cable system.
Grounding also should be avoided at
locations that indicate a high current in
the grounding conductor.

Grounding costs will vary in differ-
ent pans of the country depending on
labor costs. Material costs differ only
slightly unless there is a requirement
for exotic types of grounding such as
chemical rods or extremely long rods.

Costs for labor and material for
grounding to an existing electrode in-

cluding a separate downlead and ex-
posing and cleaning the electrode to
make the bond are about $20 for labor
and material. Driving an additional
separate grounding electrode can
have a wide range of pricing. If access
is available to drive a normal ground-
ing electrode, labor and materials cost
about $30.

If minimum grounding is completed
by installing a downlead and using
the power company electrode, the
cost for four contacts per mile is
about $80 per mile. On the other
hand, if a downlead and newly driven
electrode are required, the cost could
be $120 per mile or more. These prices
were typical as of late 1991/early 1992,
and do not consider the cost of re-
moving sections of concrete and then
repairing the opening after the
grounding is complete, nor do they in-
clude the use of exothermic welding
(if applicable).

Any area that experiences multiple
failures that may be due to power-related
problems needs to be investigated. ltems
to check include:

* Grounds should be tested using
an earth null tester.

I cable prep-

BEN HUGHES COMMUNICATION PRODUCTS CO.

207 MiopLesex Avenue, P.0O. Box 373
CHesTER, CONNECTICUT 08412-0373
(203) 5264337 FAX [203) 526-2291 (800) 394-4046
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* Sheath currents should be mea-
sured.

* Bonds should be measured for
current flow.

* Bonds should be lifted if high cur-
rent is present.

Problems of high currents or high
ground resistance should be referred
to the power company and assistance
requested to resolve the problem. Im-
proving the ground resistance and
lowering neutral current flow is a ben-
efit to both the power and cable com-
panies. If the power company is un-
able to provide the assistance needed,
the bond could be relocated to another
location. The important requirement is
that four bonds per mile remain.

Longitudinal sheath currents

Longitudinal sheath currents (LSCs)
are an unwanted electrical energy in-
duced on the messenger and sheath of
the cable. This is the result of bonding
to the power company multigrounded
neutral.

Most of the power distribution sys-
tems today are wye-configured four-
wire primary and three-wire secondary
with one of the wires being the com-
mon neutral. When all the loads are
perfectly balanced, there is zero cur-
rent flowing in the neutral. The proba-
bility of all loads being perfectly bal-
anced is unlikely. As a result, there is
usually some neutral current flowing
most of the time. The consequence of
being bonded to the multigrounded
neutral is sharing the current flowing
in the neutral system.

It is not unusual to find from 50 to
150 amperes of neutral current under
normal conditions and well in excess of
300 amperes in a fault condition. The
strand and coaxial cable system that
has multiple cables will carry a sub-
stantial portion of the neutral currents.

Load sharing

Not only will the cable company
share the load, in many cases it will
carry the major portion of the load.
The typical trunk/feeder system may
be strand, .750 and .625 cable, with a
total parallel resistance of 0.099 Q per
1,000 feet. The power company neu-
tral may be a 4/0 aluminum, which
also would have a resistance of 0.1 Q
per 1,000 feet. With the same resis-
tance in each path and both paths
bonded to the same grounding elec-
trodes, the neutral currents would be
shared equally. The cable system with
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a 1-inch supertrunk, .750 trunk and
.625 feeder on quarter-inch strand will
have a resistance of 0.037 Q per
1,000 feet. Comparing to the 0.1 ohm
of 4/0 aluminum, the cable system
would be carrying over 65% of the
total neutral current.

A typical system without su-
pertrunk, but with four bonds to power
per mile with grounds at about 20 Q
each, results in the cable system car-
rying 41.5% of the load, a power neu-
tral of 41.1% with 4/0 aluminum, with
17.4% dissipated to ground.

The ratios will change if the power
neutral changes, the ground resis-
tance changes, the number of ground
rods change or the cable plant
changes.

By changing the grounds from 20 to
5 Q, the percentage of the load dissi-
pated to ground changes from 10.3 to
45.7%. The same change also would
occur if the number of 20 Q grounds
were increased from four per mile to
16. A greater percentage of the load
can be dissipated by adding additional
grounding electrodes or reducing the
resistance of the electrodes, although
portions of the cable system could
possibly be subjected to fairly sub-
stantial neutral currents.

Another important component to
the mix is what the power company is
using for a neutral conductor. Chang-
ing from a 4/0 aluminum neutral to 4/0
copper at 20 Q, the percent of load
carried by the neutral changes from 41
to 59%. Conversely, if the neutral
were changed from 4/0 aluminum to
#4 copper the neutral load would
change from 41 to 22% and the cable
load would increase from 41 to 55%.

It is worthwhile to calculate all
these numbers to understand the pos-
sibilities. However, it does not reflect
the real world. All grounds are not 20
or 5 Q. There are different combina-
tions of cables and there may be dif-
ferent combinations of power compa-
ny neutral conductors. Other differ-
ences are changing power loads and
load balance. For the cable system to
carry 60% of a 5 ampere neutral load
would probably not be a problem, but
60% of a 300 ampere or greater fault
condition load is a serious problem.
Because of this, unless absolutely
necessary, bonding or grounding the
cable plant more than required by
NESC is not recommended.

The headend
No discussion of outside plant pro-

COMMUNICATIONS TECHNOLOGY

tection would be complete without
comments about the headend. While
efforts to reduce outages in the sys-
tem will have obvious results, the fail-
ure to do so in the headend also will
have obvious results. Because head-
end outages affect all subscribers, it is
of equal importance to take appropri-
ate steps to minimize headend out-
ages, including those that affect single
channels as well as those that affect
all channels.

As is the case with the cable net-
work, particular attention must be
given to headend surge protection and
grounding and bonding practices.
Headends (except for in the smallest
systems) should be configured with
on-line backup power so the headend
does not go down because of loss of
commercial power. Very small sys-
tems should have ready access to a
standby generator that can be made
operational in 15-30 minutes.

Surge protection

All lines entering or leaving the
headend are potential paths for dam-
aging surges and transients to reach
equipment in the headend. Because of
this, steps must be taken to ensure

that each of these paths has suitable
protection.

Internally generated transients from
air conditioners, power tools, pumps,
motors, elevators, office machines and
various appliances also present risks
to headend equipment. Here, too, pre-
ventive measures are important.

Any of several manufacturers can
provide suitable surge and transient
protection devices. It is not the intent
of CableLabs or the Outage Reduction
Task Force to recommend specific
products, but rather to encourage the
use of effective protection in the first
place. System staff should take care
to consider all possible headend
input/output lines that represent likely
paths for surges and transients.
Among these are the following:

* Power line.

* Telephone/data lines.

* Feed from backup generator.

* Qver-the-air antenna downleads.

* Rotor control lines for search an-
tenna.

* TVRO feeds.

* Two-way radio or repeater anten-
nas.

* Tower lighting wiring. -
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Figure 1: Typical bulkhead panel system, inside view
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Figure 2: Guy wire grounding detail
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It is important not to be lulled into
a false sense of security after pro-
tecting one or two lines (for example,
power and over-the-air antennas)
that may have been the only source
of surges in the past. Any of the re-
maining lines can become the new
weak links and produce entirely new
problems.

A transient-suppression plate
(bulkhead) is recommended as a
surge/transient “shock absorber.”
The plate must be in common with
the equal potential grounding system
as well as the outer shields of all in-
coming/outgoing cables. Center con-
ductor protection of these same ca-
bles is most effective at a sub-chas-
sis or sub-bulkhead attached to the
inside of the primary bulkhead. Tele-
phone/data, power and other line
protectors also should be mounted
on this sub-chassis. (See Figure 1.)

Headend
grounding and bonding

Transient and surge protection,
(as well as lightning protection) will
be ineffective without the implemen-
tation of good grounding and bonding
practices. The concept of common-
point grounding to form an equal po-
tential grounding system at the head-
end is very important, especially with
regard to protection from lightning.
While no form of complete protection
from a direct lightning strike is avail-
able, high-quality grounding/bonding
practices will be a good place to
start.

At the very least, a perimeter
ground system (ring) around the
headend building can serve as the
basis for creating an equal potential
grounding system. It should be
buried at least 12 inches to keep it
below grade, and deeper if neces-
sary to place it below the frost line.
(Frozen earth is a poor conductor.)
All building, tower, antenna, power,
bulkhead and other grounds must be
bonded to this perimeter ground. It is
recommended that all outdoor
grounding attachments, especially
those underground, be done using an
exothermic process instead of me-
chanical connections. Ground rods
should be spaced periodically (about
2.2 times the length of a single rod)
along the perimeter ring, with con-
nections between the ring and the
rods via an exothermic weld process.

In some cases tower manufactur-
ers will void wind-load certifications
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or structural warranties when ground
attachments to the tower legs are
done using exothermic welds. It is im-
portant to discuss this with the manu-
facturer of your tower beforehand. If
this is the case, the tower manufac-
turer may be able to recommend or
provide suitable alternatives. If
exothermic welds will be used for
tower grounding connections, remem-
ber that the area of each leg where
the attachment occurs must be
cleaned to bright steel before the
welding process. After welding, the
weld areas must be protected with a
cold galvanize compound, and the
tower ground connected to the com-
mon perimeter ring.

if the tower is guyed, the guy
wires also must be grounded (avoid
the use of dissimilar metals when
making the ground attachments to
the guy wires) to the common sys-
tem. (See Figure 2.) The grounding
conductor will be attached to the guy
wires with suitable mechanical con-
nections, but where it attaches to the
ground rod(s) and perimeter ground-
ing system exothermic welds should
be used.

Wiring and cable grounds (shields)
on the tower must be bonded to the
structure at the top and bottom using
suitable grounding kits, and every
100 to 150 feet in between where ap-
plicable. Metallic security fencing
around the headend also must be
bonded to the common grounding
system. Here, too, exothermic weld-
ing is recommended for permanent
connections.

Ground wires should be large and
run as straight as possible and sepa-
rated from other conductors by 6 to 8
inches. Ground wires should not be
run inside or through a conductor or
metallic conduit unless bonded to it
(preferably at both the entrance and
exit). For metal walls, it is recom-
mended that the ground wire be
bonded to the wall on both sides
rather than passed through it.

There is generally no need to run
ground wires up the side of a tower
because the resistance difference
between copper and galvanized steel
becomes negligible as a result of the
difference in inductance because of
each one’s surface area. Even a sep-
arate grounding conductor for tower-
mounted lightning rods will likely arc
to the tower unless spaced about 24
inches from the tower leg. In any
case, bare copper wire should never
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come in contact with galvanized steel
because of the dissimilar metals cor-
rosion that will occur.

Buried ground radials extending
away from the perimeter ring and the
tower(s) should be connected to
ground rods (5/8 inch x 8 feet mini-
mum) that are spaced 2.2 times their
length apart. For example, if 8-foot
rods are used, they should be
spaced about 17.6 feet apart. The
more radials available, the better the
grounding system.

When soil conductivity is poor, the
use of chemical ground rods is rec-

ommended. These are hollow pipes
with weep holes that allow replace-
able chemical salts inside the rod to
leech out into the soil and improve its
conductivity. The salt mixture inside
the rod has to be replaced every two
to five years. Chemical rods are con-
siderably more expensive than con-
ventional rods, but they will work
when poor soil conditions are pre-
sent.

The objective is to achieve an
overall grounding system resistance
of 5 Q or less. This can be measured
with an earth null tester. -
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Backup power

An easy solution to loss of signal
due to commercial power outages at
the headend is to provide backup
power, usually in the form of a stand-
by generator with an automatic trans-
fer switch. This arrangement will
sense the loss of commercial power,
start the generator, then switch to the
generator for electrical power for the
headend. Some packages include
provisions for automatic operation of
the generator to periodically exercise
the equipment and ensure that it
works correctly.

While very effective as an alterna-
tive to the complete loss of headend
operation, there is usually a brief pe-
riod — perhaps only a few seconds
or so — between the failure of com-
mercial power and the availability of
electrical power from the generator.
In addition to being a source of irrita-
tion to subscribers, these brief losses
of power are believed to contribute to
reduced life with some types of head-
end equipment.

The task force therefore recom-
mends that an uninterruptible power
supply (UPS) be incorporated in the
headend to maintain operation during

the brief switch-over between com-
mercial power and generator opera-
tion. The UPS only needs to have
sufficient reserve for perhaps 15 min-
utes of backup, which is enough to
allow the standby generator to stabi-
lize before being switched on-line.

In any event, consideration should
be given to some form of status mon-
itoring to allow system personnel to
know when the headend is operating
on standby power. This is especially
critical for remote or rural headends,
where extended commercial power
outages could exceed the fuel capac-
ity of the standby generator. As with
other headend inputs and outputs,
the generator lines should be
equipped with suitable surge/tran-
sient protection.

Summary

The reduction of outages in
today’s cable systems is a goal that
must be on every operator's agenda.
Achieving the recommended target of
no more than 0.6 outages per month
per subscriber will require that a
number of important tasks be com-
pleted. Among the easiest is outside
and headend plant protection.

While the operator must under-
stand the definition of an outage and
have effective outage tracking proce-
dures in place, the simultaneous de-
ployment of solid-state surge protec-
tion that meets the guidelines pre-
sented in this article, and implemen-
tation of the task force’s recommend-
ed fusing practices, will result in a
fairly significant reduction in out-
ages. The recommendations for
headend protection also should be
performed, because headend prob-
lems will affect all subscribers simul-
taneously.

Although not directly related to
outside plant protection, headend
and system maintenance practices
that result in system downtime on
one or more channels need to be co-
ordinated and scheduled in a manner
that will cause the least disruption to
customers, particularly in prime view-
ing times. Even maintenance down-
time is perceived by the subscriber
as a form of an outage. Proper
scheduling of maintenance “outages”
can become part of a system’s out-
side plant protection practices, con-
tributing to the overall reduction of
system outages. CcT
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Emergency restoration
(Continued from page 24)

Restoration procedures

If an emergency occurs, what should
happen to expedite restoration?
Generally, there are four key steps to
follow when an outage is reported.

» Step 1 — Troubleshooting: The
headend technician should inspect the
appropriate system electronics for fail-
ure or problems. If none is found, the
next step is to inspect the optical cable
system.

» Step 2 — Testing the cable sys-
tem: The technician can use an OTDR
at the headend and obtain an OTDR
trace of the optical fiber. This trace is
compared to the original signature trace
to locate any abnormalities, and isolate
which cables and fibers are affected. If
a fault is found, the OTDR will give an
approximate distance from the headend
to the fault, giving you a head start in
finding the problem. The designated
restoration team is then notified.

» Step 3 — Evaluating the site: The
emergency restoration team goes to the
site with a restoration kit, safety equip-
ment, etc., to find the cause of the prob-
lem and prepare for repair.

« Step 4 — Restoring the cable: The
restoration team inspects the cable, re-
moves the damaged section and be-
gins the repair. The cable ends are pre-
pared for installation into the splice clo-
sure and buffer tubes are routed into
the splice trays. The highest priority
fibers are spliced first, as defined by the
restoration plan. Then the crew checks
with the headend technician that the
status monitoring alarm has cleared.
Once cleared, the remaining active
fibers plus a few spares are spliced and
the closure is temporarily sealed.

Restoration plans in action

Do emergency restoration plans real-
ly work? According to system operations
personnel with Cablevision Systems,
the answer is yes. Jack Eiseman, senior
engineer at Cablevision Systems, indi-
cates that having a formal policy in
place is essential to quickly restore both
fiber and coaxial cable plants when
damage occurs.

At Cablevision Systems, designated
fiber-optic cable lengths are prepared
and stored for use in emergency
restoration situations. Normally,
Eiseman orders 5 to 10% above the re-
quired lengths for cable spans when
the initial cable order is placed. The ex-
cess cable lengths from the highest

fiber count cables are then prepared
with a mechanical splice and reserved
for use to temporarily restore a cable
until the permanent length can be fu-
sion spliced in place. They keep the
highest fiber count cable on hand,
which enables technicians to restore
any cable within the system. That way,
no last-minute rush orders have to be
placed to repair fiber-optic cables with-
in a system.

In addition, Cablevision Systems
builds in 100- to 200-foot loops within
the aerial spans. This cable slack can
be used for restoration if required.
Documentation is a critical element to
all fiber systems. “On every project, the
installers are required to provide sys-
tem and corporate documentation on
everything that's done — the splicing,
where the splice points are located, and
what fiber counts are used,” Eiseman
explained. “Every system keeps maps
of the fiber run and lengths between
splices and nodes, as well as over-
length locations.”

An initial OTDR trace is taken when
the installation is completed to serve as
the as-built records. The records are
used to compare with traces taken at a
restoration site to isolate problems or

determine the extent of damage by
comparing “before” and “after” system
records. Once the permanent restora-
tion is completed, new traces are taken
and kept on file as permanent records.

Mechanical splices installed onto the
spare cable length create restoration
“jumpers.” This ensures that the repair
can take place without complications.
“It's simple and quick to activate the
fibers for temporary restoration,”
Eiseman said. Once the final, perma-
nent restoration is performed using low
loss, low reflection fusion splicing, the
“jumper” is disconnected and placed in
a specially designated area, should
other restoration needs arise.

Often, the damaged cable will be
sent to the supplier for evaluation.
Cablevision Systems also incorporates
personnel training and safety proce-
dures in its formal restoration plan.

Summary

While fiber-optic cables are designed
to be rugged and withstand natural and
man-made elements, there are times
when damage will occur. By having a
formalized, standard restoration plan in
place, cable repair can be completed
quickly and efficiently. CT
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Figure 3: SEP equalizer
adjustments
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System upgrade

(Continued from page 27)

older SEP type. The SEP was designed
for use with trunk modules not contain-
ing tilt controls. Since more than one ad-
justment was required to set the equal-
izer for proper tilt and frequency re-
sponse, a system sweep was required
to initially “set up” this style equalizer.

Start = 50 MHz Stop

PV =6.3dB

=450 MHz

Figure 4: Sweep reponse of trunk with equalizer misadjustments

2 dB/div.

|
l 400 MHz

and the controls most often adjusted.
Improperly aligned equalizers usually
resulted in a severe roll-off from Ch. 2
compared to Ch. 6. Another symptom
was the mid-band channels “humping
up” above the high end frequencies of
the system. Many times both “low end
roll-off" and “mid-band humping” existed

Figure 3 illustrates an SEP equalizer

due to misaligned SEP equalizers. Even
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when the system was properly balanced,
the temptation to reset equalizers by
maintenance technicians using only a
level meter often eroded system flatness
of response. Figure 4 represents a typi-
cal sweep response of a trunk cascade
where equalizer misadjustments result-
ed in an unacceptable peak-to-valley.

The solution was to develop an
adapter board that would accept a fixed
value equalizer originally manufactured
by Jerrold. The fixed value equalizer se-
lected was commonly available in 2 dB
steps from 0 dB to 26 dB cable equaliza-
tion up to at least 550 MHz (lower fre-
quency values, i.e., 450 MHz and 350
MHz, also were available). Although only
a limited number of SEP equalizers have
been replaced with the combination
adapter board and fixed equalizer to
date, this new product seems to resolve
the SEP equalizer flatness problems.
Ironically, the combination adapter board
and fixed value equalizer (two separate
boards) cost less than a new SEP equal-
izer.

Conclusion

Fiber optics has become a great new
tool for upgrades to reduce trunk cas-
cades. The hybrids within the system
amplifiers also play a critical roll in addi-
tional usable bandwidth. The use of
power doubling, feedforward, super low
noise figure input hybrids and quad
power (dual power doubling) in conjunc-
tion with re-equalization are all tools to
add system channel capacity. As well,
mini-LEs can be used to solve low sub-
scriber tap levels in the feeder plant.
Every tool will be required to meet to-
morrow's technical demands. CT
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Figure 3: Adjusting the azimuth
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Microwave antenna prealignment
(Continued from page 28)

in Figure 2, adjust the elevation arm to the calculated fig-
ure. Next, we need to determine an azimuth (left-right)
adjustment. Flash the path with mirrors so each tower
can be accurately located or use the azimuth numbers
from the path calculations and align with a compass. Be
sure to adjust the readings from true north to compass
magnetic. Refer to the site topographic maps for the cor-

“Remember, if you are 15-20 dB
low from the calculated output you
are probably off on a side lobe.”

rection figure. Place a 1/2"x3" bolt on the top rim of the
antenna at the vertical most position as shown in Figure
3. Now position yourself as far out behind the antenna as
possible and center the wave-guide port up with the bolt
pointer. Swing the antenna around so it is aimed directly
at the other end of the path. Lock down the adjustment
arm. Complete the rest of the installation with wave-
guide, grounding, LNA, etc. Duplicate this procedure at
the other end as required. Activate the transmitter per
your owner's manual and set the transmitter power level.

Now at the receiver, complete the activation proce-
dures and then connect your SLM to the no-AGC VHF
output, do not connect to the -20 test point because the
signal is too low for path alignment. Signal should be
present at pilot tone but it may be a very low -15 to -40
dBmV so look closely and use a sensitive meter. Now
loosen up the receive antenna and do an azimuth swing
to peak up on the main signal lobe. Next, make an eleva-
tion adjustment and again peak up on the main lobe. Re-
peat this procedure while adjusting the transmit antenna.
Remember, if you are 15-20 dB low from the calculated
output you are probably off on a side lobe.

When the signal is peaked up to a maximum level (per
path calculations) have the transmit antenna crew begin
lock-down procedures while the receiver crew monitors
signal level. When completed at both ends, the no-AGC
carrier level should be no more than 1 dB less than the
pretightening sequence level.

There are many benefits to doing this type of prealign-
ment work. One is to prevent interference into existing
CARS stations in close proximity to yours. Or to keep a
new licensee coming on line from interfering with your
existing system. Another is to more accurately place the
waveguide routing to the antennas. CT
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Conditional access
(Continued from page 32)

countered by an unauthorized user in at-
tempting to gain access to the service.
Security may be breached in two ways,
representing two aspects of difficulty:

1) Descrambling the signal without
reference to the access control process.
This is a function of the nature of the ser-
vices and the scrambling method.

2) Obtaining access control in an
unauthorized manner. This is a function
of the security of encryption algorithms
used to protect access control messages
and the method of key distribution.

Security issues

The cable industry has been using
security methods of one kind or another
to protect cable programming for almost
20 years. For close to half that time,
satellite-delivered programs have been
secured using technology that includes
the application of encryption of digital
signals. As cable engineers are well
aware, each technology in turn has at-
tracted the attention of “signal pirates,”
who have in almost every case found it
relatively easy to circumvent the security
— in many instances in simple ways
never envisioned by the system design-
ers. One thing seems to be certain, the
greater the attraction and value of the
programming and the larger the target
audience, the more resources are
brought to bear on “cracking” the sys-
tem. Issues raised by the past perfor-
mance of security systems are worth dis-
cussion in order to set establish goals for
the next generation technology.

Almost any proposed system is sub-
ject to the possibility of being broken at
some point in time. The goal of the sys-
tem operator and system provider is to
make the cost of piracy very high com-
pared with the perceived value of the
targeted programming — and to do this
with affordable security equipment.
Nevertheless, anticipating that the secu-
rity of a system may eventually be bro-
ken, system design should permit recov-
ery from compromise with minimal cost,
perhaps by exchange of a plug-in com-
ponent (e.g., a smart card).

In the past, a common method of at-
tacking a conditional access system has
been to purchase authorization of a sin-
gle service and then by modification of
decoder hardware to gain access to all
other services. A superior system will
not allow the security of any one service
to be dependent upon any other.

Most equipment vendors have (and
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rightly so) tried to keep detailed informa-
tion about scrambling/descrambling
technology out of the hands of would-be
pirates. However, even the most com-
plex systems have been quite readily re-
verse-engineered. Even when all details
of how a system works (including circuit
and semiconductor details of set-top de-
coders) become public, it must still be
possible to maintain system security.

Modern data encryption technology
has progressed to the point where, with
proper design, it can be made impossi-
ble to decrypt data messages or pro-
gramming in real-time without access to
decryption keys. However, the state-of-
the-art in high-speed processing contin-
ues to advance; encryption algorithms
must be selected to be well beyond any
projected future ability to crack encrypt-
ed coding in real-time.

The most common methods of com-
promising existing cable and satellite TV
security systems have involved modifi-
cation of set-top decoders already pro-
vided to the public — in many cases in
surprisingly easy ways. Attention to the
physical aspects of security will still be
important. To the extend that security
may intentionally be designed to reside
in replaceable components (e.g., smart
cards) the industry must be satisfied
that the cost of cloning and distributing
unauthorized devices is extremely high
— or provision should be made for elec-
tronic countermeasures sent over some
path (e.g., telephone lines) other than
the cable delivery system.

Desirable attributes list

This suggested list is provided in two
parts. First is a list of primarily security/
performance attributes that should be
considered fundamental for all services.
Second is a list of desirable features and
other questions that should be addressed
case by case dependent upon specific
programming service and other business
considerations. These lists are suggested
as a starting point for industry discussion.

A) Desirable attributes

1) System security

a) General — The system security
design should provide:

- System security entirely con-
tained in the delivery and processing
of encrypted keys; it should permit re-
covery from any security compromise.

- That access to any one program
service (whether by authorization or
compromise) should not facilitate unau-
thorized access to any other service.

» Secure operation even when threat-

ened by a party with total system informa-
tion; i.e., the system must be secure even
if all details of how the system operates
should become public.

- To the extent that withstanding piracy
threats over a long time may require the
periodic exchanging of some key compo-
nents of consumer conditional access
equipment, this capability for changes
should be provided in a way so as to min-
imize the costs of such exchanges.

« Images and audio of transmitted sig-
nals should be unrecognizable when re-
ceived and displayed by receivers not au-
thorized to receive the scrambled pro-
gramming.

» Non-feasibility of recovering the clear
signal by inspection of the scrambled sig-
nal and performance of any reasonable
processing on the information contained
therein.

- Secure transmission of ancillary ser-
vices.

b) Physical — Physical security
measures should:

» Preclude a typical consumer with
household tools from defeating any se-
curity function.

 Preclude a commercial enterprise
from making cloned units or modifying
legitimate units such that security mea-
sures are defeated. The cost of cloned
devices should be much greater than
the value of the deferred service cost.

2) Signal quality

a) Under perfect signal conditions:

- There should be no perceptible ar-
tifacts in video caused by the scram-
bling/descrambling process.

« There should be no perceptible ar-
tifacts in audio (or data ancillary ser-
vices) caused by the scrambling/de-
scrambling process.

3) Signal robustness

a) The effect of noise or signal degra-
dation on reception and descrambling of
scrambled signals should be no greater
than the effect of such signal-path imper-
fections on nonscrambled signals.

B) Desirable features and other consid-
erations

1) Addressability and tiering

a) Pre-authorized tiers

» Number available

» Independent control of audio, data
and text

b) Addressability
« Size of the universe (per operator/
system)

COMMUNICATIONS TECHNOLOGY
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- Data space required per address-
able consumer terminal

+ Universal key and fail-safe modes

* Interface to automatic ordering
systems

2) Subscriber and pay-per-view
a) Lock-out functions

» By rating (parental control)

+ By channel or time of day

* By pay-per-view

b) Program tracking

c¢) Transactions per month

d) Impulse pay-per-view: increment/
decrement function

¢e) Return loop provision

f) Multiple operator pay-per-view

g) Consumer-friendly operation.

3) Multiple operator use and control

a) Feasibility of simultaneous multi-
ple operator use

b) When encrypted signals are de-
livered to cable headends, provision for
local cable system intervention to man-
age conditional access control and key
distribution within the cable system.

c¢) Separate billing systems for multi-
ple operator use

d) System capacity: multiple si-

multaneous billing systems

4) Ancillary services

a) Control of multiple sound channels

b) Teletext/captioning capability

c¢) Allocation flexibility for ancillary
services

Evaluation and selection process

The process of evaluation and selec-
tion of a secure conditional access
methodology should start with the asser-
tion that this is a decision completely sep-
arate from selection of compression tech-
nology (or selection of compression sys-
tem vendors). It is suggested that devel-
opment of a list of requirements, desirable
attributes, features, etc., be the subject of
a broad effort by program suppliers and
system operators, with input from and re-
view by compression and encryption sys-
tem suppliers. Would-be suppliers should
be urged to reveal all details of proposed
systems, including the results of indepen-
dent security and analyses, and including
details of potential threats.

A key ingredient of a successful pro-
gram (one that results in conditional ac-
cess technology that will survive security
challenges over the lifetime of compres-
sion systems and hardware) is likely to be

the inclusion of independent outside ex-
pertise, especially experts who can focus
on the programmatic methods favored by
those engaging in signal piracy.

Conclusions

Although the cable industry appears to
be moving rapidly to adoption and stan-
dardization of compression technology, it
should separately assess the long-term
requirements for conditional access and
security. Opportunity exists to put togeth-
er the most representative listing of desir-
able attributes and to organize the thor-
ough, independent evaluation of pro-
posed security elements before designs
for consumer decoder decompressors
are frozen.
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Video-on-demand

to the desktop workstation

Senior Communications Designer . .
Sverdrup Facilities Corp. tOday, can p"?V'de voice, data
and video services to each desk-
top workstation. All that is required for

By Richard L. Allison T he intelligent building design of

the video service is the installation of a
video matrix switch and a networked
video server. A user at a workstation
may schedule/view videotapes, over-

Figure 1: universal wire topology
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BLONDER'S VIEW (ﬁ\

Intellectual property — Its role in HDTV

By Isaac S. Blonder
President, Blonder Broadcasting Corp.

ntellectual Property (IP) is an all-inclu-
I sive term covering patents, trade-

marks, copyrights, trade secrets and
know-how. As an engineer with 36
patents and 40 years of manufacturing
behind me, | can relate to the importance
of IP to the inventor, manufacturer and
user of technology, especially when it is
made mandatory by govemment edict.

On the one hand, U.S. citizens pay roy-
alties and conduct their affairs in relatively
precise paths according to the legal stric-
tures set in place by laws and customs.
On the other hand, govemment agencies
seemingly ignore the very rules they have
set in place for civilians to deal with each
other on IP matters, and use privately
funded IP without open and clearly de-
fined compensation to the inventors.

The FCC may be the most frequent
pilferer of IP among all of the govemment
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agencies. | well remember the BTSC
Committee on which | served. If ever we
needed an inspired invention to serve the
American public, that was the right com-
mittee. But what awaited the inventor in
his fabled garage? Was he assured a se-
cure license, at a reasonable rate, to re-
ward him for his lonely and usually under-
financed efforts? Of course not! What he
faced was the need for deep, deep pock-
ets to pay incredibly high priced lawyers
to fight interminable battles in courts.

Now, it’s HDTV

Now the commission has sounded a
clarion call for an American solution to the
HDTV quagmire. What incentive, other
than good citizenship and a pat on the
back is offered to the winner? Let us as-
sume another Armstrong appears with the
perfect HDTV system. If he is lucky, he will
not have to commit suicide, he may only
face a minor jail term (perjury), or take
cover under the friendly legal blanket of
Chapter 11. Apparently, once the commis-
sion has decided to accept a specific tech-
nology and issue precise, unyielding
guidelines for a new service to be operat-
ed in the public interest, the inventor is on
his own to profit from his invention and
must sue everyone for whatever royalties
his lawyers can scare out of the users.

The Constitution, Article 1, Section 8,
gives Congress the power to award
patents that, in tum, give the inventor ex-
clusive right to the income derived from li-
censing the invention to others. There
should be no reason (this non-lawyer
speaking) why the FCC couldn’t require
the users of the new technologies to pay
a prescribed royalty, and virtually pre-
empt any legal battles by assigning to the
inventors their fair share of the income ac-
cording to the value of their contribution.

To me, a tattered victim of many legal
battlefields, the stench of the oncoming
HDTV courtroom slaughterhouse is plain-
ly clouding the landscape. Here are a few
of the issues on which the legal beagles
will pile up their briefs:

1) No agreements have been signed
by the proponents that they will abide by
the technical judgments of the Advanced
Television Test Center (ATTC).

2) No royalties in amount or extent
have been specified by the FCC.

3) Every proponent has to be assured

that he was treated equally by the testers,
both in time, equipment and tolerance for
defective equipment hindering his presen-
tation.

4) Every disclosure of technology has
to be kept absolutely confidential so that
patentability is not affected.

5) Each proponent must fully docu-
ment the source of any inventions so that
no one can appear after the tests and
claim priority of the technology.

And the winner is ...

Progress in science is well known to
be imprecise. Out of the many HDTV sys-
tems to be tested by ATTC, it is highly un-
likely that a clear winner will emerge. Is
the committee that has been designated
to choose the winner from a pack of
question marks, likely to escape intense
questioning about their morals and mo-
tives in a court of law? Haw! Probably the
FCC commissioners themselves will be
forced to make the final choice. The in-
evitable delay in sorting out the pitfalls
and options will put 1993 in the ash can.

Finally, it has been suggested by
some individuals, mostly from the aca-
demic world, that all the parties get to-
gether and divide up the patent pie and
present the commission with a pretty so-
lution. | have never seen this kind of an
antitrust situation settled amicably and
without a courtroom full of “you know
who.” (read lawyers) Time is not on our
side.

Is there an answer? “Muddle through”
is about all. CT
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Fiber-optic cable

designs advantages

and disadvantages

This article, which is reprinted with per-
mission from the “1991 NCTA Techni-
cal Papers,” presents an objective view
of the different fiber-optic cables being
offered to the CATV market and the
advantages and disadvantages of
each. Different basic designs such as
loose tube, central core tube, slotted
core, and tight buffer are discussed.
The advantages and disadvantages of
dielectric vs. armored, and steel bear-
ing cable also are examined. In addi-
tion, a short discussion on future devel-
opments in fiber-optic cable design is
presented.

By John C. Chamberlain
Fiber Optics Product Manager
Comm/Scope Inc.

ithough fiber-optic cable is rela-

tively new in the CATV industry it
has been a commercial venture in the
telephony industry for over ten years.
This mature fiber-optic cable industry
offers a number of cable designs for
different applications.

Design objectives

The design objectives in fiber-optic
cable are fairly simple. The first con-
cern of the cable designer is to protect
the glass fiber from the outside envi-
ronment. The fiber must be protected
from the physical rigors of being in-
stalled and placed for up to 20 years in
the outside plant. These include forces
such as impact, tensile, twist and com-
pressive loads. In addition, the fiber
must be protected from any moisture.
The fiber itself is degraded by mois-
ture and if water were to get into a
cable and freeze, it could physically
crush the fiber. Probably the most criti-

cal design parameter is temperature
performance.

The typical specified operating tem-
perature range of fiber-optic cable is
from -40 to +70°C. The design problem
is that the fiber has a coefficient of ex-
pansion on the order of 1077, while the
majority of the plastics used in fiber-
optic cable design have coefficients of
expansion on the order of 10'5. There-
fore, when the cable is subjected to
temperature extremes the plastics ex-
pand and contract 100 times more
than the glass fiber. If the fiber-optic
cable is not designed correctly this co-
efficient of expansion differential could
impart forces onto the fiber that would
manifest as drastic increases in atten-
uation or, in the extreme case, fiber
breakage.

The cable designer offsets this dif-
ferential in coefficient of expansions
with high modulus, low coefficient of
expansion materials such as fiber-
glass reinforced plastics and steel.
The cable designer gives room for
the fiber to collapse and expand like
a spring by placing it in a loose tube.

In addition to the above technical

“Because of field
performance and
ease of handling, the
predominant cable
designs being offered
to the CATYV industry
are the loose tube
and central tube
types with bundled
fibers.”

design problems, the fiber-optic cable
must be easy for the craftsman to
work with. It should be easy to ac-
cess and identify the fibers, as well
as lightweight and small.

Fiber-optic cable designs

There has been a number of differ-
ent solutions to the design problems
just discussed. For the purpose of
this paper, tight buffer, slotted core,
loose tube and central core cables
are discussed. But because loose
tube and central core cables are the
products being offered to the CATV
industry, the comparison sections of
the article will be limited to those two
designs.

Tight buffer cables are called so
because a layer of plastic is extruded
directly onto the acrylate-coated fiber,
thereby creating a tight structure
around the fiber. The advantages of
such a design are in handling. Each
fiber unit is larger and less sensitive
to handling mishaps because individ-
ual fibers have a relatively thick plas-
tic protection covering them. Although
these products have been used in
outside plant environments, largely in
the past by the Japanese, they are
not well-suited for those applications.
The first problem is that whatever
compressive or tensile forces are ex-
perienced by the cable also are expe-
rienced by the fiber. This means a
large amount of high modulus, low
coefficient of expansion materials,
such as steel and aramid yarn, must
be used in order that the fiber not see
high strain levels. In addition, tight
buffer cables become comparatively
large and difficult to design when
fiber counts exceed 24.
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Figure 1

Slotted core cable is employed a
great deal overseas and was used ini-
tially to some extent in North America.
Slotted core cable consists of a cylin-
drical plastic core with longitudinal
slots cut into it. The fibers are then
placed into these slots. After the fibers
are placed into the core any number of
a variety of armors and jacket layers
can be applied. In some applications
this design fell out of favor because of
the difficulty in handling when the jack-
et was stripped off. Also the difficulty
in filling and placing the fiber into the
slots made for an expensive product.
Slotted core cables combined with
fiber ribbons are again gaining some
popularity, especially in Japan, due to
the high density of fiber that can be at-
tained in such a configuration. (See
Figure 1.)

Loose tube cables are one of the
two most popular designs offered in
North America. One to 12 fibers are
placed within a gel-filled tube for pro-
tection. The tubes are then stranded
around a dielectric or metallic strength
member. The combination of the loose
tube around the fibers and the strand-
ing pitch of the tubes creates a tensile
and contraction window. This window
allows for the cable to contract and be
elongated on the order of 0.3% while
imparting no stress on the fiber. The

Single fiber
(6 per slot)
Slotted core

cable therefore can be designed such
that at specified temperature extremes
and tensile loads little or no strain is
experienced by the fiber. This fiber-
optic cable core then can be protected
by any number of different sheaths,
depending on the application. This
product has been very successful be-
cause of performance in the field and
handling issues for fiber counts over
72.

The central tube fiber-optic cable is
the other popular design in North
America. In this design the fibers are
all encased in one large tube. The
fibers are separated into groups either
by ribbons or fibers bundled by col-
ored ID threads. The ribbon design is
applicable for high fiber count cables
that are being put into systems that do
not require low splice losses. These
cables can be shipped preconnecter-
ized with easily used array splices, al-
though the losses of the array splices
can be sporadic and relatively high for
single-mode fiber. The fiber bundles
have up to 12 fibers per bundle. Each
individual fiber and binder thread is
color-coded. In fiber counts higher
than 72 it can sometimes be difficult to
manage all the fibers in one tube. In
some sheath designs for this core a
number of steel wires or small dielec-
tric rods are used for strength and

Strength member

. Za » R
o '__: u}w HITY, M0,

4-Fiber ribbon
Strength member

& & . e
O’ '— Polyethylene slot
S NS

temperature compensation. These
“cross-ply” sheaths are very environ-
mentally stable but also very difficult to
enter. A recent innovation to make
these cable designs more user friendly
is to armor the core and place either
six dielectric or two steel strength
members 180° from one another longi-
tudinally along the tube. After jacketing
the cable, additional armoring and
jacketing can be applied. This design,
like the loose tube design, allows a
contraction and tensile window for the
fiber. Again, the cable can contract or
elongate on the order of 0.3% with no
effect on the fiber. (See Figure 2.)

Because of field performance and
ease of handling, the predominant
cable designs being offered to the
CATV industry are the loose tube and
central tube types with bundled fibers.
These two cable designs are them-
selves offered in a variety of different
configurations. The remainder of this
article will compare and contrast these
two cable designs and the different
configurations of each.

Existing fiber-optic
cable specifications

There are a number of existing
fiber-optic cable specifications for the
telephone industry that are used for
the CATV and other industries. The

Figure 2

Central member
Fibers
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temperature bend

Bend radius = 20 x cable OD

EIA-455 Mechanical
Test specifications requirement
Tensile FOTP-33 600 Ib,
strength
Compressive FOTP-41 1,000 Ib, total load
strength
Cable twist FOTP-85 +180" twist, 10 cycle
Low and high FOTP-37

Bend radius = 15 x cable OD
4 wraps ea. at -20 F, 140°F
Bend radius = 15 x cable OD

52 ft Ib, impact, 25 cycles

1 hr. min. freeze at -2°C

Cyclic flex FOTP-104

Impact FOTP-125

resistance

External FOTP-g8

freezing

Temperature TR-20 -40 to +70°C, 4 cycles
cycling

Tep1peralure TR-20 +85°C, 5 days

aging

Table 1: Mechanical and environmental tests

Optical
requirement

<0.1 dB increase
@ 1,550 nin

<0.1 dB increase
@ 1,550 nm

<0.1 dB increase
@ 1,550 nin

<0.1 dB increase
@ 1,550 nm

<0.1 dB increase
@ 1,550 nm

<0.1 dB increase
@ 1,550 nm

<0.1 dB increase
@ 1,550 nm

100% <0.2 dB/km Increase
80% <0.1 dB/km increase

100% <0.2 dB/km increase
80% <0.1 dB/km increase

Design Construction
Loose Steel core, no armor
tube

All-dielectric

Dielectric core, armored
Central All-dielectric
tube

Dielectric core,

steel armored

Diglectric core,
copperclad steel armored

Table 2: Lightning and rodent testing

Lightning Rodent
resistance resistance
80 kA Poor
N/A Poor

150 kA Excellent
N/A Poor
105 kKA Excellent
150 kA Excellent

most common specifications are writ-
ten by GTE, Sprint, REA and Bellcore.
Bellcore’'s TR-20 is in most cases the
more comprehensive and difficult
specification to meet. TR-20 covers
cable qualification tests, material quali-
fication, mechanical and environmen-
tal tests with allowable decreases in
performance for each test. It is impor-
tant to note that all measurement
methods in Bellicore TR-20 are reter-
enced to an ASTM or EIA-455 test
procedure standard. Some tests that
to date have no standards such as
lightning and rodent tests are spelied
out in detail in the document. A sum-
mary of the mechanical and environ-
mental tests with their corresponding
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allowances is listed in Table 1.

As just mentioned, two of the more
important tests — the lightning and ro-
dent ones — have no standard testing
procedure per se. Although specifica-
tions do not require that certain test
levels be met, they do require that the
tests be performed and the level of re-
sistance reported. Each cable con-
struction of the two designs being dis-
cussed must be tested in every one ot
these tests because the result de-
pends upon the core and sheath con-
struction. Typical classifications of the
results of these two tests are listed in
Table 2.

It is important to note that all suppli-
ers of fiber-optic cable to the tele-

phone industry must meet these speci-
fications in order to be a supplier. Con-
sequently. the performance of any
cable that meets Bellcore TR-20 will
be about the same as any other cable
that meets that performance standard.
Characteristics of handling, weight,
lightning and rodent resistance that
are dependent on the construction of
the cable should be considered, but
each supplier has an option available
10 satisfy these requirements.

Comparison of loose
tube and single tube
constructions vs. specifications

For each of the two designs being
discussed there are a number of
sheath designs. Each sheath design
has cost/benefit trade-offs.

For the central tube cable there are
basically two different cable construc-
tions. Both constructions, by the defini-
tion of this design, have a dielectric
core. This is important in the case of
lightning protection. If the purchaser of
the cable is concerned about lightning
protection, it is important that no
metailic mernber be within the fibers
such that a high current surge could
short to that member and destroy the
fiber in its path. The cable can have no
metal in it at all if lightning is a serious
concern or it grounding of any metallic
members could be a problem. In this
case the strength members in the
cable would be some combination of
aramid yarn, fiberglass roving and
fiberglass reinforced plastic (GRP or
FRP). On the other hand, an all-dielec-
tric cable has almost no protection
against rodents.

When rodent protection as well as
some lightning protection is desired,
an armored version is available. In this
case the dielectric core is surrounded
by an armor sheath. Strength mem-
bers inside the armor are generally di-
electric and those outside the armor
can be metallic. If additional rodent or
lightning protection is needed, different
configurations of armors and jackets
can be used to give the necessary
protection. (See Figure 3 on page 58.)

In the case of loose tube cables,
solutions to the above listed problems
also exist. The most inexpensive loose
tube cable made has a steel central
member and no armor. This is a dan-
gerous design in that it yields both
poor lightning and rodent protection. In
a loose tube cable a dielectric core
should be specified when lightning is a
concern. An ali-dielectric construction
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Figure 3: Center core tube constructions

Centraltube. 96

is completed with aramid yarn for
strength and a PE jacket for protec-
tion. When rodents are a concern, an
armor sheath and additional jacket can
be added. If both lightning and rodent
resistance are desired, an armored
cable with a dielectric central strength
member should be specified. (See Fig-
ure 4.)

Since the performance of all cables
meet the same specification, the only

comparisons to be made between the
two types of products are that of what
construction is best suited for each in-
dividual application. Table 3 shows a
summary of the best options available
and their relative costs based on ma-
terial usage for the loose tube and sin-
gle tube designs. Handling issues are
essentially a matter of fiber identifica-
tion, sizes, weights and personal pref-
erence.

PE jacket
: 2nd steel armor
PE jacket PE jacket PE inner jacket
St.eel armor — Ripcord Steel ‘armor
Ripcord Ripcord
Wire strength Dielectric member Wire strength
member member
Core tube Core tube Core tube
12-fiber bundles 12-fibe! I
foertaipdies 12-fiber bundle
All-dielectric
Dielectric core
double armor
Summary
Table 3: Cable construction comparisons All suppliers of fiber-optic cable to
o the Bell system must meet TR-20
or Sonstraciion ngi::n:‘ng R?‘:°:::e - specifications. The product they sell
oo ongivcen TOISANES e = to markets other than Bell companies
Loose tube Steel core, no armor Poor Poor 1 do not necessarily meet_a“ TR-20
All-dielectric Best Poor 2 specifications. Therefore, it is impor-
Dielectric core, armored Excellent Good 3 tant that either a well-written specifi-
Centralcore  All-dielectric Best Poor 2 celtet g Uttt Jel FeTONCr il
Dielectric core, armored Excellent Good 1 specification such as TR-20 or equiv-
alent be referenced in a request for
el i quotation. When another existing
4 elg specification is referenced, any spe-
Design count obdn, (e RUecL) cial considerations that may be re-
Dielectric core, armored 48 0.49 105 Excellent quired for CATV installation must be
Loose tube 96 0.59 150 Excellent included, since all existing specifica-
Diolabl botar ovsd @ B 7 T tions have been written for the tele-
Dielectric core, 0.74 230 Good phone industry with digital transmission

in mind.

If the fiber-optic cable meets the
specification then the important is-
sues are attenuation levels, lightning
resistance, rodent resistance and per-
sonal preference. All of these issues
are addressed equally well by differ-
ent methods.

There is no one design best suited
to the CATV market. Both central
tube and stranded loose tube products

(Continued on page 62)

PE jacket

Aramid yarn
Fibers

Loose tube buffer

Steel central
member

Figure 4: Loose tube construction

PE inner jacket

Aramid yarn
Fibers

member
Steel armor
PE jacket
Dielectric core/
armored

Loose tube buffer
Dielectric central

PE jacket

Aramid yarn
Fibers

Loose tube buffer

Dielectric central
member

All-dielectric
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Splicing applications
for fiber-optic cables

By Randy Reynard
Manager of Training
Optical Networks International

plicing of fiber-optic cables has been
one of the most challenging aspects
of the use of fiber since its inception.
Achieving low loss, low reflection, high
strength splices that are environmental-
ly stable and long lasting has created a
whole new discipline of the art. The en-
tire process centers on getting the 8 to
10 micron core of one fiber precisely
aligned with the similarly sized core of
another fiber, and keeping it in align-
ment over a long period of time. This
article will explore the three most com-
mon types of splicing now in use.
Mechanical splicing of fiber has
taken two basic forms: cleave and me-
chanically retain (e.g., 3M’s Fiberlok,
AT&T's CSL, etc.) and engineered
cleave (e.g., AT&T's Rotary Mechanical
Splice). The cleave and retain methods
are generally the quickest to accom-
plish and in some cases yield very good
loss characteristics. These also tend to
have very good reflection characteris-
tics if the cleaves are of high-quality.
The engineered cleave methods involve
inserting the fiber ends into some sort
of mechanical holder that becomes part
of the splice. Once the fiber is secured
in the holding device, the end is pol-
ished in two or more steps to achieve a
properly treated end. These generally
can be optimized with the assistance of
an electronic measurement device.
Fusion splicing has become the
most widely used method in CATV due
primarily to the low per splice cost in
systems where there is a high volume
of splicing to be done. Fusion splicing
yields very high-quality splices with al-
most no reflection (in a properly per-
formed splice). Fusion splicing equip-
ment is considerably more expensive
upon initial investment but if there are
as many as 900 splices to be done in a
year, the fusion splicer will pay for itself
in the first year. To put this in perspec-
tive, more than 900 splices will be per-
formed if an operator is using 48-count
cable and there are as few as 19 splice
locations. With the increasing use of
connectorized jumpers at the transmit

and receive locations, many operators
are fusing premade jumpers onto their
field cables to terminate them, increas-
ing the splice count considerably.

General considerations

Probably the most important aspect
to any type of splicing is the need to
have an appropriate work space. Al-
though many splices have been accom-
plished in the back end of a pickup
truck with a camper shell, the techni-
cians that have done this will readily
agree that there must be a better way.
Ideally, a van (or trailer) should be out-
fitted with the proper necessities to per-
form the splices. If fusion splicing is to
be done, the facility should be clean
and have at least basic heating and
cooling.

Some operators have found that out-
fitting a van with an RV air conditioner
and heater, lights and a generator
works well. One of the aspects of get-
ting consistent high-quality splices is to
provide a good working environment for
the person doing the splicing. This ap-
plies to both mechanical and fusion
splicing. The work is somewhat meticu-
lous and requires long periods of high
concentration. In any case, at least
basic environmental control is neces-
sary. A trailer can be similarly outfitted.

The factor that contributes the most
to fusion splicing and cleaved mechani-
cal splicing is the cleave. Generally, the
better the cleave, the better the finished
splice will be. Cleaving has been done
with tools ranging from as simple a tool
as a “Swiss Army” knife (not very suc-
cessful) to the most advanced electron-
ic ultrasonic “automatic” cleavers. The
best compromise lies somewhere in be-
tween these (although more toward the
higher end). A good cleaver should be
able to repeatedly yield cleaves of less
than 1° variation from perpendicular to
the axis of the fiber with no chips or
“hackles.” (Good luck doing this with
the old pocket knife!)

Another significant factor involved in
the splicing of fiber is cleanliness. For
this reason, some recommend doing
the cable break out and housing instal-
lation with a separate vehicle or at least

“Any of the quality
splices that are
available will work
satisfactorily if
the system is de-
signed with the
characteristics of
the splice to be
used in mind.”

at a separate time and cleaning up the
vehicle before it is to be used for the
final splice operation. Any filling com-
pound and sheath materials should be
disposed of and the fibers cleaned and
sorted in the housing before returning
to do the final splice.

There are many concerns about how
fragile the fibers are and how much
care must be exercised when handling
them. While it is true that a degree of
care must be used, the fiber is actually
quite tough as long as the coating is still
on it. Once the coating is stripped off
and cleaned with alcohol in preparation
for the final splice process, the fiber be-
comes fairly delicate (but anything
would be that is 1/8 millimeter in diame-
ter). The modern housings and splice
trays that are being used are designed
to assist the splicer in the handling and
storage of fiber.

Applications

There are two basic situations
where splicing will be done. First is the
initial installation “permanent” splice.
This is done in a production-type envi-
ronment. It needs to be as perfect a
splice as can be done with the avail-
able equipment. Most operators are
specifying a splice of no worse than 0.1
dB average loss for a permanent
splice. (This has come a long way from
less than 10 years ago when we con-
sidered any splice better than 1 dB to
be a good splice, and we were over-
joyed with splices better than 0.5 dB.

(Continued on page 62)
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A quick check for
substitution carriers

By Mark Harrigan
State Engineer
TCI Cablevision of California

For some unknown reason the fire
alarm in the motel | was staying in
went off at 3 a.m. Ugh! Unable to get
back to sleep, | turned on the TV set
and was greeted by pictures complete-
ly wiped out by beats — and the cable
system supplying signals to the motel
was my company’'s. The next morning
they were back to being just fine. | had
my suspicions so | went directly to the
system’s headend that morning where
I checked the substitution carriers’ lev-
els, all of which where way out of
whack and unfortunately one of them
was used as the system’s amplifiers’
high pilot automatic gain control
(AGC).

Asking why they let their substitu-
tion carriers go so long without being
checked, | was told that they did not
want to disrupt pictures during the day,
and with the high pilot AGC taking its
reference from one of the processors,
they were concerned that also would
be disruptive.

While visiting our Merced system

last year | came across a very simple
innovation brewed up by Steve
Pacheco. He had installed spring-load-
ed switches on each of his processed
channels that connected each unit's
substitution carrier activation terminal
on the rear panel to ground, thus al-
lowing him to instantly and very briefly
(usually around 2 seconds) activate
the substitution carrier during weekly
level checks. This made it a snap to
compare with the channel's normal
output level and all with minimal dis-
ruption. (It could even be done during
commercials.)

| won't try to get into the specifics of
which terminal each manufacturer
uses to manually activate their substi-
tution carrier, but a quick manual
check will bring the answer. The key is
the switch, which must be spring-load-
ed. (In other words, it cannot be left on
without someone applying pressure to
it.) Most of the systems in my state
have installed these switches any-
where from groups on a blank rack
panel to individual buttons installed in
the front panel of the substitution carri-
er model itself. BTB

FO designs advantages

and disadvantages
(Continued from page 58)

meet the same specifications and
each design has a construction that
can meet the demands of almost any
environment. BTB

References

1) Bellcore TR-TSY-000020 Issue 4.

2) “Compact Lightguide Cable De-
sign,” P.D. Patel, C.H. Gartside Ill, In-
ternational Wire & Cable Proceed-
ings, 1985.

3) “Optical Stability of Single-Mode
Fiber in Loose Tube Cable Designs,”
K.A. Emig, et al, IWCS Proceedings,
1985.

4) “Qualification Testing of Fiber-
Optic Cables,” R. Ohlhaber, et al,
IWCS Proceedings, 1984.

5) “Multi-Hundred-Fiber Cable

62

Compared to Optical Fiber Ribbons
Inserted Tightly Into Slots,” S. Hata-
noetd, IWCS Proceedings, 1986.

6) “Lighting Considerations in Opti-
cal Cable Design,” J.A. Olszewski,
J.B. Masterson, IWCS Proceedings,
1986.

7) “The Effect of Temperature-De-
pendent Materials on Fiber-Optic
Cable Design,” K.L. Coupe, et al,
IWCS proceedings, 1986.

8) “Qualification Procedure for
Fiber-Optic Cable Design,” G. McKay,
et al, IWCS Proceedings, 1986.

9) “A High Performance Non-
Metallic Sheath for Lightguide Ca-
bles,” C.J. Arrogo, A.C. Jenkins,
P.D. Patel, IWCS Proceedings,
1987.

10) “LXE - A Fiber-Optic Cable
Sheath Family with Enhanced Fiber
Access,” P.D. Patel, M.R. Reynolds,
IWCS Proceedings, 1988.

Reader Service Number 21

Splicing applications
(Continued from page 60)

Now it would be very hard to accept a
splice loss of that magnitude.) The
measurement of these splices should
be done with a two-way optical time
domain reflectometer (OTDR) plot and
the loss of each point averaged be-
tween the two directions (EIA/TIA
standard practice). This is the type of
splicing where fusion really shines.

Second is the restoration splice.
This generally is done after a “back-
hoe fade” or some other type of catas-
trophic damage to the cable occurs.
The restoration splice typically is per-
formed under considerable pressure,
in considerably less than ideal splice
conditions and the loss is not nearly
as critical. There is plenty of time to
come back after the initial emergency
and perform a permanent high-quality
splice. It is in the area of restoration
that the quick mechanical cleave and
retain type of splicing is in its best
light. Someone who has done very
few mechanical splices can simply
break out the cable, clean it, cleave it
and place it in the mechanical splice
sleeve and fix it in place. This process
takes very little time. and with the po-
tential of thousands of subscribers out
of service, time is the most significant
factor.

As a matter of interest, with most
AM optical receivers, a 1 dB change in
optical power results in a 2 dB change
in RF levels. Thus, if you increase the
loss of a given fiber route by 0.5 dB
due to quick restoration splicing, there
will be only a 1 dB change in RF lev-
els at the receiver. This should result
in no more than a 1 dB reduction in
the carrier-to-noise ratio to the cus-
tomer, which is considerably more de-
sirable than a long outage.

Plan for success

The type of splicing to be done in a
given system is very much a matter of
choice of the engineers designing the
system. Any of the quality splices that
are available will work satisfactorily if
the system is designed with the char-
acteristics of the splice to be used in
mind. The important thing to consider
is that the personnel doing the splicing
are properly trained and that the docu-
mentation of the system is complete.
The best splicing products will yield
poor results if the persons doing the
splicing don't utilize proper methods
and care. BTB
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REPLACEMENT EQUALIZERS
FOR QUALITY RF SERVICES, JERROLD,
TEXSCAN / SYLVANIA PATHMAKER AND RCA

EQUALIZER FOR JERROLD JLX

+eonNEW+++ QLXK+ o onEW S 4 4

W g
T

(450 AND 550 MHz)

Available in 2 dB Cable Equivalent Increments
0 to 24 dB Fixed Values

NOW AVAILABLE 600 MHz

6.75

QEP Trunk Equalizers (Replaces SEP by Jerrold)
(ST 20 and SJ Chassis Compatible - Available
in one-way or twoway . . . 4’sand 5s)

TL -5thru 11 dB
L -10thru 16 dB
H -16 thru 22 dB
ST -18 thru 25 dB

{300 through 450 MHz Bandwidths)
$15.00 ea. all values.

QEE Line Extender Equalizers (Replaces SEE by Jerrokd)
Values:

Bandwidths

220 MHz 330 MH: 6 dB. 12 dB. 18 dB. 24 dB

270MHz 400 MH:

300MHz 450 MH: $5.00 ea. all values. )

oms

SXP PADS $1.75

(O to 20 dB in 1 dB steps)

PATHMAKER EQUALIZERS
$10.00 EA.

AVAILABLE IN THE FOLLOWING BANDWIDTHS:

300MH2z, 330MHz, 400MHz2. 450MH2

NOMINAL VALUES
4d8. 7dB. 10d8. 13dB8. 16d8. 19d8

¢ RCA EQUALIZERS ¢

Available in 300MHz, 330MHz
and ¢ NEW ¢ 360MHz

$6.50

(800) 327-9767

~e

JXP PADS $2.90

(O to 20 dB in 1 dB steps)

¢4+ *NEW S ¢+

Quality RF Services is not a Sales agent for Jerrold Electronics

850 PARK WAY
JUPITER, FL 33477
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FOR SCIENTIFIC ATLANTA
EQUIPMENT

SXP-TTOPS $1.75

(WITH HANDLE)

PATHMAKER PADS
$4.50 EA.

0 to 6d8
9. 12 AND 15d8

RCA PADS
(Single value O to 20dB in 1 dB steps)

$4.00

QUALITY RF SERVICES, INC.

(407) 747-4998
FAX (407) 744-4618



Calibrators

Sadelco announced two new instru-
ments based on its patented white
noise generator technology. According
to the company, both Models SC600
and SC1000 have flatness specs of
+1/4 dB, calibrate signal level meters
and check the response of all CATV
and local area network distribution
equipment.

Features include: expanded fre-
quency ranges (4.5-600 MHz for Model
SC600 and 4.5-1,000 MHz for Model
SC1000), increased noise output level
to +20 dBmV, a new precision rotary
attenuator, horizontal and vertical sync
pulse modes of the CW signal, switch-
able 1 kHz modulation of the noise and
the facility for inputting external mark-
ers.

Reader service #208

Software

Cable Leakage Technologies re-
leased its new software enhance-
ments. One click of the mouse will pro-

duce the fastest, most accurate |, o,
calculation ever, according to the com-
pany. The user of Wavetracker has the
ability to obtain the total plant miles
driven without having to deal with
odometer readings.

This cable leakage software is now
compatible with LES and CLIDE, which
eliminates the need to input each leak
individually. Also new to the Wave-
tracker package are new GPS algo-
rithms that the company says make
constellation jumps a thing of the past.
Reader service #206

Multimeters

Simpson Electric Co. introduced the
490 Series of hand-held digital multi-
meters designed to combine the high

reliability, range and accuracy of a
high-end professional meter with maxi-
mum usability on the job.

According to the company, Model
494 offers a unique solar recharging
capability, utilizing a solar cell and
rechargeable lithium battery, reducing
the expense of continuing battery re-
placement. Models 493 and 494 fea-
ture a backlit display with large, easy-
to-read numbers.

Features of the 490 Series meters
include: memory and read memory
function; relative value measurement;
maximum and minimum value mea-
surements; hold and timer hold mea-
surements; 3,999 count display (999
for frequency measurements); autopo-
larity and autoranging on voltage, re-
sistance, frequency or capacitance
measurements; and 40 segment bar
graph for peaking or nulling.

Ranges covered by the Model 494
include: voltage to 1,000 VDC and 750
VAC; resistance to 40 MQ; amperage
to 12 amps AC and DC; frequency to
999 kHz; and capacitance to 40 pF.
Reader service #207

Ferrule alignment

Storm Products Co. says its new
fiber-optic coupling adapters provide
precision ferrule alignment and can be
used for both multimode and single-
mode. In addition, performance bene-
fits include elimination of unnecessary
mating losses and improved test mea-
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Cabletek enclosures securely cover
your connections. And they're built
to last. Cabletek stocks both metal
and plastic enclosures in many
sizes and colors. Designed to meet
your specific needs.

\4

1150 Taylor Street » Elyria, Ohio 44035
(216) 365-3889
Toll-free 800-562-9378
Fax (216) 322-0321
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styles are designed for standard patch
panel/bulkhead mount. Temperature
range is -20 to +60°C. Repeatability is
less than £0.2 dB, tested up to 500
matings, according to the company.
Numerous styles are available from
stock.

Reader service #205
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Deoxidizer

DeoxIT, a new one-step treatment
by Caig Laboratories Inc., is a deoxi-
dizing solution that cleans, preserves,

lubricates and improves conductivity on
all metal connector and contact sur-
faces, according to the company.

The company says this new formula
contains improved deoxidizers, preser-
vatives, conductivity enhancers, anti-
tarnishing compounds, arcing and RFI
inhibitors and provides extended tem-
perature range (-34 to +200°C). The
solution also prevents dissolved oxides
and contaminants from reattaching to
metal surfaces, providing longer lasting
protection. It is available in spray, lig-
uid, wipes and pen applicators. Rec-
ommended for use on switches, poten-
tiometers, relays, PCB edge connec-
tors, batteries, faders, interconnecting
cables, plugs, jacks, etc.

Reader service #204

Simulator brochures

KeyTek Instrument Corp. pub-
lished four new brochures describing
the individual pulsed EMI simulators
that form components of the compa-
ny’'s new ECAT expert computer-
aided test system. Each brochure
covers a tester for a different aspect
of pulsed EMI: ESD (electrostatic dis-
charge), EFT (electrical fast tran-
sients), surge and PQF (power quality
failure).

The brochures describe integration
of user-friendly combinations of simu-
lators into a variety of customized
ECAT systems, for testing to meet the
whole range of pulsed EMI threats.
The characteristics of each simulator

are covered, whether used alone or in
combination.
Reader service #203

Optical fiber analyzer

Telecommunications Techniques
Corp. introduced the Fiberscan 1000,
an optical fiber analyzer that functions
as an optical time domain reflectometer
(OTDR), stable source and power
meter. The unit features proprietary
technology that allows the analyzer to
operate in a pulsed OTDR mode or as
a stable CW source. An optical power
meter can be added to complete the
set.

According to the company, this is
the only test set that provides the func-
tionality of a power meter, source and
OTDR in one portable test set. It is de-
signed for the installation and mainte-
nance of fiber-optic carrier, telco and
CATV systems. The unit is designed
for outside plant use and is weather-
tight. It includes an internal charger,
eliminating the need for an external
charging adapter.

Reader service #202

¢ Chair-to-Chair distribution at the
opening session and all the technical
workshops everyday (Cable-Tec Expo only)

Imitation is the Best Form of Flattery...
and Confirmation of Excellence.

Place your ad in the only all TECHNICAL Show Daily!

Closing dates:

Cable-Tec Expo — Monday, April 5th ® National Show — Wednesday, May 19th
Western Show — Monday, November 15th.

Call Now! Charles, Linda, Barbara or Patty at 1-800-325-0156

* Room-to-Room distribution at every
participating hotel everyday for all shows
where the CT Daily is produced!
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*New Agile Processor
*New Stereo Modulator
*Receivers, IRD’s
*Agile Modulators

800-331-5997

VCII PLUS

*UPGRADES & EXCHANGES

+ IRD CARD OR
STANDARD + $269 00

*Must Be Working White Label or IRD

We Fix_ VCI I's

LINE GEAR

1575 N 105th E Ave
Tulsa,OK 74116

TS e
(800) 331-5997
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CALENDAR

March

3: SCTE Desert Chapter semi-
nar, FCC rules, regulations and
testing, San Gorgino Inn, Ban-
ning, CA. Contact Greg Wil-
liams, (619) 340-1312, ext. 277.
3: SCTE Penn/Ohio Chapter
seminar, Instatler exams to be
administered, Pittsburgh. Con-
tact Marianne McClain, (412)
531-5710.

| 3: SCTE Ozark Mountain

Meeting Group seminar, FCC
testing, electronic upgrades and
avoiding rebuilds, Executive
inn, Springdale, AR. Contact
Bob Griffith, (501) 648-1966.

3: SCTE Snake River Chapter
seminar, powering, system de-
sign and reverse path, and
fiber-optic design and powering,
Installer and BCT/E exams to
be administered in all cate-
gories at both levels, Weston
Plaza, Twin Falls, ID. Contact
Mike Dudley, (208) 377-2491.
4: SCTE Heart of America
Chapter, BCT/E exams to be
administered in all categories at
the Technician level, Kansas
City, MO. Contact Don Gall,
(816) 358-5360.

4: SCTE Lake Michigan Chap-
ter, BCT/E exams to be admin-
istered, Morely, MI. Contact
Karen Briggs, (616) 947-1491.
6: SCTE Tip-O-Tex Chapter
seminar, basic electronic theo-
ry, system powering, amplifier

| sweep, test equipment and pro-

cedures, TCI Cablevision, Mc-
Allen, TX. Contact Joe Lopez,
(512) 425-7880.

9: SCTE Desert Chapter,
BCT/E exams to be adminis-
tered in all categories at both
levels. Contact Greg Williams,
(619) 340-1312, ext. 277.

9: SCTE Magnolia Chapter
seminar, equipment repair,
satellite retrofits and trou-
bleshooting, Ramada Coliseum,
Jackson, MS. Contact Steven
Christopher, (601) 824-6010.

9: SCTE Wheat State Chapter
seminar. Contact Lisa Hewitt,
(316) 262-4270, ext. 191.

9-11: SCTE Technology for
Technicians Il seminar for
broadband industry technicians
and system engineers, Hyatt
Regency, Minneapolis. Contact
SCTE national headquarters,
(215) 363-6888.

9-12: Siecor training course,
fiber-optic installation, splicing,
maintenance and restoration,
Hickory, NC. Contact 1-800-
' SIECORH1, ext. 5539 or 5560.

COMMUNICATIONS TECHNOLOGY

10: SCTE Bluegrass Chapter
seminar, hands-on installer and
technician troubleshooting,
BCT/E exams to be adminis-
tered in all categories at both
levels, Howard Johnson's, Eliz-
abethtown, KY. Contact Alan
Reed, (502) 389-1818.

10: SCTE Heart of America
Chapter seminar, Kansas City,
MO. Contact Don Gall, (816)
358-5360.

11: SCTE Satellite Tele-Semi-
nar Program, Customer Ser-
vice and Safety Issues (Part
One), videotaped at Cable-Tec
Expo '92, to be shown from
2:30-3:30 p.m. ET on Trans-
ponder 14 of Galaxy |. Contact
SCTE national headquarters,
(215) 363-6888.

11: SCTE Badger State Chap-
ter seminar, FCC rules and
measurements, Holiday Inn,
Fon du Lac, WI. Contact Gary
Wesa, (414) 496-2040.

11: SCTE Gateway Chapter
seminar. Contact Chris Kramer,
(314) 949-9223.

11: SCTE Penn-Ohio Chapter,
Installer exams to be adminis-
tered, Warrandale, PA. Contact
Marianne McClain, (412) 531-
5710.

15-17: North Central Cable
Television Association con-
vention, Hyatt Hotel, Minneapo-
lis. Contact (612) 641-0268.

16: SCTE Cascade Range
Chapter, Holiday inn, Wilsonville,
OR. Contact Cynthia Stokes,
(503) 230-2099.

16: SCTE Pocono Mountain
Meeting Group seminar, emer-
gency broadcast system, Holi-
day Inn, Hazleton, PA. Contact
Anthony Brophy, (717) 462-
1911.

16-18: C-COR fiber-optics sem-
inar, Sheraton Inn Atlanta
Northwest, Atlanta. Contact
Kelly, (814) 231-4422.

16-18: Philips mobile training
course, RF and video distor-
tions, headend basics, amplifier
applications and operation,
record keeping and mainte-
nance, Mobile, AL. Contact
Yvonne Jordan, (315) 682-
9105.

17: SCTE Golden Gate Chap-
ter seminar, hands-on FCC
proof-of-performance testing.
Contact Mark Harrigan, (415)
358-6950.

17: SCTE Great Lakes Chap-
ter seminar, rebuilds, Holiday
Inn, Livonia, Mt. Contact Jim
Kuhns, (313) 541-4513.



17: SCTE lowa Heartland
Chapter, BCT/E exams to be
administered, Triax, Cedar
Rapids, IA. Contact Mitch Carl-
son, (309) 797-2580, ext. 3700.
17: SCTE Piedmont Chapter
seminar, NEC, NESC and in-
staller certification, Installer and
BCT/E exams to be adminis-
tered, Greensboro, NC. Contact
Tod Dean, (919) 934-9711.

17: SCTE South Jersey Chap-
ter seminar, HDTV and com-
pression, state policy on ex-
panded connection, alternate
access, Ramada Inn, Vineland,
NJ. Contact Mike Pieson, (609)
967-5115.

17-18: SCTE Ohio Valley
Chapter seminar, data/trans-
portation, Cincinnati. Contact
Jon Ludi, (513) 435-2092.

18: SCTE Central Indiana
Chapter seminar. Contact
Gregg Nydegger, (219) 583-
6467.

18: SCTE Lake Michigan
Chapter seminar, construction.
Contact Karen Briggs, (616)
947-1491.

18: SCTE Mount Rainier
Chapter seminar, Eastgate,
WA. Contact Gene Fry, (206)
747-4600, ext. 107.

18: SCTE North Country
Chapter seminar, hands-on
technical training, Hyatt Regen-
cy, Minneapolis. Contact Bill
Davis, (612) 646-8755.

18: SCTE Ohio Valley Chapter
seminar, data networking and
architecture, Cleveland. Con-
tact Jon Ludi, (513) 435-2092.
20: SCTE Cactus Chapter
seminar, hands-on system and
FCC testing. Contact Harold
Mackey, (602) 352-5860, ext.
135.

20: SCTE Cascade Range
Chapter, BCT/E exams to be
administered, Paragon Cable,
Portland, OR. Contact Cynthia
Stokes, (503) 230-2099.

22-23: Scientific-Atlanta train-
ing course, distribution, San An-
tonio, TX. Contact Bill Brobst,
(404) 903-6306.

23: SCTE Chattahoochee
Chapter seminar. Contact Hugh
McCarley, (404) 843-5517.
23-25: Philips mobile training
course, Kansas City, MO. Con-
tact Yvonne Jordan, (315) 682-
9105.

24-26: Scientific-Atlanta train-
ing course, headend and earth
station, San Antonio, TX. Con-
tact Bill Brobst, (404) 903-6306.
24: SCTE Appalachian Mid-
Atlantic Chapter seminar,
audio/video measurements.
Contact Richard Ginter, (814)
672-5393.

24: SCTE Central California
Chapter seminar, back to ba-
sics, Almond Tree, Turlock, CA.

Planning ahead
April 21-24: Cable-Tec Expo
'93, Orlando, FL. Contact
SCTE, (215) 363-6888.

May 2-5: WIC National Man-
agement Conference, Chica-
go. Contact (312) 661-1700.
June 6-9: National Show,
San Francisco. Contact (202)
775-3669.

Aug. 24-26: Great Lakes
Cable Expo, Indianapolis.
Contact (517) 482-9350.
Aug. 25-27: Eastern Cable
Show, Atlanta. Contact (404)
252-2454.

Contact Dave Bell, (209) 667-
5006.

24: SCTE Great Plains Chap-
ter seminar, basic electronics
theory, The Knolls restaurant,
Lincoin, NE. Contact Jennifer
Hays, (402) 334-2336.

25: SCTE Upstate New York
Chapter seminar. Contact
William Grant, (716) 827-3880.

27: SCTE Chaparral Chapter
seminar, headend theory and
maintenance, Albuquerque,
NM. Contact Scott Phillips,
(505) 761-6253.

29-April 2: UNIVentures man-
agement development work-
shop, Radisson Hotel Denver
South, Denver. Contact Donna
Carlon or Candace Fox, (303)
791-7053.

30-April 1: Philips mobile train-
ing course, Dallas. Contact
Yvonne Jordan, (315) 682-9105.
31: SCTE Ark-La-Tex Chapter
seminar, video compression.
Contact Randy Berry, (318)
238-1361.

April

6-8: Philips mobile training
course, RF and video distor-
tions, headend basics, amplifier
applications and operation,
record keeping and mainte-
nance, Albuquerque, NM. Con-
tact Yvonne Jordan, (315) 682-
9105.

8: SCTE Satellite Tele-Seminar
Program, Customer Service and
Safety Issues (Part One), video-
taped at Cable-Tec Expo '92, to
be shown from 2:30 to 3:30 p.m.
ET on Transponder 14 of Galaxy
I. Contact SCTE national head-
quarters, (215) 363-6888.
12-13: Scientific-Atlanta
training course, design consid-
erations and system sweep
and balance, Atlanta. Contact
Bill Brobst, (404) 903-6306.
15-16: Scientific-Atlanta
training course, 8600 System
operation and maintenance
with System Manager 4/5, At-
lanta. Contact Bill Brobst,
(404) 903-6306.
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Bead or Alive

Videociphers
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Processor’s
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WE SELL, REPAIR &
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& LINE EQUIPMENT

WANTED
Line Gear

Receivew's | Processow's | Modularon's] YCI's | SA Lc’s
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Repair Charge
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s 1 00l 00 Including Parts
*Dosen’t Include Line Equipment or Shipping Charges
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(800) 331-5997
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the-air TV and video teleconferencing.

Building blocks

The building blocks for video-on-de-
mand (VOD) at the desktop include:
the Electronic Industry Association
(EIA) Standards 568/569;
unshielded twisted-pair (UTP) cable;

and a universal wiring system (UWS).

EIA standards were developed to sup-
port standard product performance and

Category 5

Figure 2: switched video topology

Work spaces

PC

Telecommunications closet

\—-

guidelines to deliver high-speed data,
voice and other communications sig-
nals throughout a building or facility.

Category 5 is a subset of the EIA
standards that sets operational parame-

ters on the transmission speeds that
can be used on a cable. Category 5 de-
fines a 0-100 Mbps data transmission
speed with a 0-100 MHz bandwidth.
This transmission is maintained over a
multiconductor twisted copper wire gen-
erally consisting of three to six pairs.

Work spaces Telecommunications closet

The UWS topology used by Sver-
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The following is a listing of videotapes
currently available by mail order
through the Society of Cable Television
Engineers. The prices listed are for
SCTE members only. Non-members
must add 20% when ordering.

= BCT/E Certification: An Overview of
Technical Certification and Related
Category Examinations — This tape
features Marvin Nelson and Leslie
Read and is geared toward candidates
in the BCT/E Program and those enter-
ing the program. It provides both an
overview of the requirements for each
category and insight into key topics of
importance. A discussion of the types
of questions that will be found on the
examination is provided, along with a
candid discussion of the types of an-
swers that the respective committees
expect. If you will be taking a BCT/E
exam in the near future, the SCTE
urges you to review this presentation.
(70 min.) Order #T-1115, $45.

& Customer Service: Doing the Job
Right the First Time — This presenta-
tion features Connie Buffalo, Ralph

Haimowitz and Willis Smith. Who in
your system spends the most time
face-to-face with your subscribers?
Who do you think has the greatest im-
pact on the image your subscribers
have of your system? Drawing upon
data from a nationwide survey, this
program provides valuable insight into
how customer-oriented training for
technical personnel can greatly im-
prove relations with your subscribers.
(70 min.) Order #T-1116, $45.

Note: Videos listed this month were
recorded at Cable-Tec Expo '92 in San
Antonio, TX. 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 surface shipping charges within
the continental U.S. only. Orders to
Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to

Europe, Africa, Asia or South America:
SCTE will invoice the recipient for addi-
tional air or surface shipping charges
(please specify). “Rush” orders: a $15
surcharge will be collected on all such
orders. The surcharge and air shipping
cost can be charged to a Visa or Mas-
terCard.

To order: All orders must be prepaid.
Shipping and handling costs are includ-
ed in the continental U.S. All prices are
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE
member prices, a valid SCTE identifi-
cation number is required, or a com-
plete membership application with
dues payment must accompany your
order. Orders without full and proper
payment will be returned. Send orders
to: SCTE, 669 Exton Commons, Exton,
PA 19341 or fax with credit card infor-
mation to (215) 363-5898.

A listing of other publications and
videotapes available from the SCTE is
included in this month’s issue of the
Society newsletter, “Interval.”
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THE WELL- PLANNED VAN

Start With Adrian Steel Modular Components
And End Up With Big Savings.

hen you send your service people out in Adrian-

equipped vans, they’ll get the job done better, faster,
at lower cost. Because Adrian service van interiors keep
tools and equipment organized, improve productivity, reduce
losses. We offer a large selection of pre-packaged interior
arrangements designed for many specific trade applica-
tions. Or you can build your own interior arrangement from
our many standard modular components. Find out how
easily, and economically, Adrian can provide you with the
most efficient service fleet you've ever had. Send for catalog.

@ Adrian Steel Company
906 James St., Adrian, Michigan 49221
(517) 265-6194 « FAX: 517/265-5834

Call for Name of Nearest Distributor

P :—l
-

LADDER RACKS
& ACCESSORIES

Growing since 1953

Reader Service Number 52
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BUSINESS DIRECTORY /CLASSIFIEDS

Contact:

Charles Wright

(815) 698-2541

206 E. Cloke Box 432
Ashkum, IL 60911

T CAD
! DRAFTING
1 SERVICES,INC.

- 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.

— NATIONWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 88, Argos IN 48501

Phone: (219) B92-6537  FAX: (219) B92-5624

Empire CATV & Communications Corporation

* FIBER
« COAXIAL
« COPPER INSTALLATION

COMMITTED TO QUALITY

4506 Vaughan Dr. 800-34 7 -2 605

Rowlett, Texas 75088 214-475-6869
USA 214-475-4296 - FAX

Lo ——— e e

“

o

‘VQ‘A

Robert Marzullo - Director of Cable/Fiber
John Hayes Jr. - Assistant Director

john burns

SCTE MEMBER
construction company

Coaxial / Fiber Optic construction Call for company brochure

Engineering / Splicing / Testing P.0. Box 827
General Contractor / Project Management At S
/| g (708) 479-2143
Rebuilds / Upgrades FAX (708) 479-4956
800-323-0448

MC COMMUNICATIONS
NATIONWIDE CABLE SPECIALISTS
Serving:

Cox Cable - TCI - 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

"We Turn You On*

CeAeTeV
onnhection

A Female Business Enterprise

MDU Engineering + Audits + Drop Rebuilds
Trapping « Drop Installation + Pre/Post Wire

Patricia B. Baldwin, Owner

80 Hwy. 17S.
(919) 270-3111

Hampstead, NC 28443

California E 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

COMMUNICATIONS TECHNOLOGY

FCC COMPLIANCE TESTING

o 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

NS84

CORPORATE OFFICE
Yankton, $.D.
(605) 665 -1393
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TCS CABLE, INC.
Since 1978

- COAXIAL & FIBER CONSTRUCTION

- TECHNICAL SERVICES

- PLANT MAINTENANCE

- RESPLICE/UPGRADE

- SWEEP/PROOF SERVICES

- FIELD ENGINEERING SERVICES

- PROJECT MANAGEMENT SOFTWARE

(813)789-6826
(813) 787-5077 (FAX)
(800) 999-8270

CORPORATE OFFICE
2676 WEST LAKE ROAD
PALM HARBOR, FL 34684

AMS-1 CHARACTER GENERATOR

P
A—

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP!

Dickel Communications Co.
5208 East Hanbury St. / Long Beach, CA 90808

» Character
Generators

* VCR Controllers

» Video Switches

* Custom Hardware
and Software

FAX 310-496-4716
Tel. 310-496-0674

UWhite Sends

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
Fto F,Nto N, BNC, RCA, F-81

Belden
Times
Comm/Scope
Intercomp

Gilbert AHS RG-56
LRC RG-59
Off Shore RG-11
Amphenol RG-213
RG-214

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

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

o

We belicve we can do tis fon Less Yan 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 458209 N. Grand
Schoolcraft, Ml 43087

CONTRACT INSTALLERS,INC.

UHF Radio Equipped Trucks « Uniformed Installers

CONTRACT
CABLE TV
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
P.O. Box 1564
Appleton, Wisconson 54913-1564
(414) 582-7087 - Fax (414) 528-7528

MONTIE FISCHER
P.O. Box 1058
Fort Walton Beach, Florida 32549-1058
(904) 651-5154

SCTE 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
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"Video Poster''™ Page Generator & Controllgr
"New Hi-res fonts” =T T I |§

. . Local Weather
(8% Temp:85 F Humidity 35%
i " Wind from SW @ 5 MPH

e
INTED/RTISTSH
Cauie
Logos can display
on video Poster

Split screen control allows logo
and text to remain on screen

...Scrolling messages...
12:24:30 THURSDAY 3:21:92

Uploaa & Download Control commands &
v pages via modem to Multiple Site Headends

*Hi-Res fonts, Video Page & Character b, 1 n ages
Logos & pictures directly on cartridge *16 colors, 9 letter sizes, Crawl, Flash,
Special effects *Two (240 Itr.) variable size crawls per page 'Accurate real
time clock & date any location *Restores & displays pages, time & date even it
power fails! *Low cost C64 computer (NTSC + Ch 3/4 out) *100 Time and date
event control commands ‘*Infra-red remote option controls up to 8 VCR's
*Upload & Download gageswommands via modem *Controls model "RMAV"
& external relays & V *Generate NTSC color bars + message crawl lines
*User friendly, incl. demo disk with help pages & Instructions on VHS tape

Model * Price * Description ot "Video Poster" ™ Options:

" $289.95; Video Poster; 150 page Battery backed RAM-disk, Video cable & manual
" $349.95; Video Poster; 600 page Battery backed RAM-disk, Video cable & manual
"VIDG"  $189.95; Video Poster; no Ram-disk, Video cable & manuat
64" $159.95; Refurbished compuler, with power supply (1 year warrenty all products)
“"Modem" $ 89.95; 1200 baud Hayes ibie plug-in modem for remote page transter
"BCLK" $69. 95 Battery clock (with RAM) restores time & date if power fails
"PK8™  $159. 95 Controls B relays + DVM2; "WX1" & "WSDM * Inpuls infra-red sender
"WX1"  $189.95; Temp.deg.C.or F. + Humldlly sensors; Req. PK
"WSDM" $279.95; Anamometor Wind speed and directlon; Req. PK
"1541" 5189.95; Optlonal disk drive; external unlimited back up for RAMC/X or VIDG
“"RMAV” § CALL; 2to B 75Q "F" stereo or mono + video AXB switches 3
"DVM2" $379.95; Page controlled Digital audio;10 messages, 2 min. \)(\\e
© o° >
d""ﬂ
o &
5“_«\ 7

“"UPS1™ $279.95; Uninterruptible power supply wllh 5 hour banerles“
WSDM 1 PKS

—_ n

WX1

Engineering Consulting Tel: 714-671-2009 Fax: 714- 255 9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD
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AXSXS

COMMUNICATIONS, INC.
Fiber Optic Systems
Design - Installation
Testing - Turn-key Services

LAURA LEHSTEN MICHAEL A. SOLITRO
Marketing Manager Chief Engineer

20 Biscuit Hill Road + Foster, RI 02825 + USA - (401) 392-0563
Whatever the project size,
let AXSXS make your future brighter with fiber.

BRIDGEPOINT

COMMUNICATIONS INC

Coax and Fiber Construction
Full Installation Services
Subscriber Audits and Sales

(214) 617-8888
DALLAS, TEXAS

|
L

+ Aerial & Underground
Construction

» Strand Mapping

Cablemasters Corp.
+» System Design

» Residential & MDU
Installations

*» Subscriber Audits

Our Name Says It All

Contact:

Bernie Czarnecki
(814) 838-1466

5663 Swanville Road
Erie, PA 16506

* Proof of Performance

» Fiber Optics and L.A.N.
Services

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

LINE TEGRHS

CATV RE-BUILDS - NEW BUILD - SPLICING

DAVID GIESY
PRESIDENT

6624 JEFFERSON
BOX 386
NORTH BRANCH, MI 48461

CABLE SYSTEM
SURVEY CO. SCTE Member

MAPPING m DESIGN u AS-BUILTS » CAD &
DRAFTING SERVICES

Quality Constuction Begins
with Quality Maps

-
126 W. Michigan Ave. ¢ Marshall, Ml 49068 s

(616) 781-3455 o FAX (616) 781-6177 S
A

Start Your Spring With The Company With
The Know-How to Build, Rebuild or Upgrade.
Your Full-Service Cable-Fiber Contractor.

Call for a company brochure,
1-800-642-9621

D.E.A. CONSTRUCTION COMPANY

Laying the Future of Telecommunications

« 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

Inc. ENGINEERING
DESIGN & DRAFTING

Integrated Network Services, inc.

* Design & CADD

* Base and Strand Mapping
* As-Built Mapping

* Fiber Design

* CATV Training

INS offers a complete
service package utilizing
today's technology

to provide customized
solutions at prices to

* Consulting :
* FCC Testing fit your budget.
SCTE Member Contact: Butch Sehorn  404-751-8881

1325 Northmeadow Pkwy., Suite 110, Roswell, GA 30076

COMMUNICATIONS TECHNOLOGY

MARCH 1983 73



Professional Cincinnati, Ohio

Installation & Technical Service, Inc.
An Engineering Services Company dedicated to:

* Proof of Performance Tests

* Sweep and Balance - Splicing

¢ Electronic and Underground Upgrades

* Power Supply Upgrades/Maintenance

* System Maintenance and Repair

* Fiber Optics Testing and Activation

All of our employees are customer conscience, dedicated and experienced

in State-of-the-Art systems. 800-457-4569

(CALAN and WAVETECH equipped)

0y

3 ﬂ NATIONAL
ORGANIZATION
CABLE FOR CATV
TELEVISION CONTRACTORS
CONTRACTORS T
COUNCIL TPopfemtees - lnpurance
Ol o Commuicaon | e 703525 5064

AD Drafting Service

intenance
sign/Map M;?)lo nstruction

% dergroun Call now for
Ael{"a" 8; gnActivaﬁon more information
Sp icin

VOGTMANN

ENGINEERING, INC.
Richard S. Vogtmann

Chief Engineer

125 W. Center St.

Autocad C
System De

New Construction - Installs - Balancing - Splicing

Cable Construction, inc.
Performance Built Our Company

Specializing in Rebuilds and
Fiber Optic Installation

Linwood, MI USA 48634 Harold Bigham P.O.Box 903
FAX: (517) 697-3081 Phone: (517) 697-3807 (800) 772-3972 (904) 932-6869 Guif Breeze, FL 32562
Professional Services/Design/Construction
USGS-CAD Mapping
- Computer Aided System Design Drafting
Rebglld/l.l,?grade - Strand Mapping - AS-Builts
s‘g’; e g’ - Field Surveying
- m Call for new presentation disk
800-448-5087  717-323-9028 COCHRAN
o COMMUNICATIONS
5 CONSTRUCTION
E SCTE Sustaining Member
CABLE TECHNICAL SERVICES » Underground & Aerial Construction
« Commercial/Residential Installations 318 Government Place * Fiber, Audits, CLI, Design
* Underground’/ Aerial Construction Williamsport, PA 17701 ; Maintanance & Repairs

* SCTE Certified INSTALLATION Staff

Serving California & Arizona
CA. Lic. #478543  AZ. Lic. #079518

FOR INFORMATION CALL
(619) 328-6778

« Fiber Optic/Coaxial
« Sweep and Balance
(Tektronix 2721/2722, non-interfering)
» Design/Strand Mapping
+ System Audits/As Builds

Design & Drafting

AJM Deslgn Assoclates
Computer-Aided Design & Drafting
P.O. Box 639

11226 Indian Trail, Dallas, TX 75229

(800) 4864165 - (214) 241-4160 36-630 Cathedral Canyon Drive

Cathedral City, CA. 92234

Tony Messina

Huntingdon Valley, PA. 19006 215-676-9161

MC COMMUNICATIONS NATIONWIDE CABLE SPECIALISTS
Serving:
Cox Cable « TCl - Continental » Warner « Jones Intercable - Daniels
» Prime Cable - Times Mirror - Falcon « United Artist - Prime Star
Installations - MDU's - Audits - Construction - DBS - Converter Recovery

1-800-348-9988
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Career Opportunities

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-
ties “Quality of Life."

Includes business chattles, vehicles, leased office space with receptionist, fully qualified
staff, existing contracts.

Serious cash inquires - Inquiries held in confidence

Respond to:
Box ME
CT Publications
50 S. Steele St. #500
Denver, CO 80209

CATV CONSTRUCTION
MANAGER

We’re warming up to triple our
business in the next few years.

This growth creates an outstanding career opportunity for a
CATV industry-savvy construction pro who can help pave the way
for one of the most successful organizations in our industry

to bring home state-of-the-art service.

We'll rely on you to manage a staff of nine and to oversee a multitude of
contractors responsible for the construction of our aerial and underground
system. You'll get involved with scheduling, invoicing, and tracking of Utility
Make-Ready, as well as Empire City Subway conduit studies. You'll also report
on the progress of the build and control construction costs.

Requirements include 7-10 years of CATV construction experience including project
management relating to new build, re-build, or system upgrades in urban settings.

We offer a competitive salary and excellent company-paid benefits that include
major medical, hospitalization, prescription drug, dental, life insurance, 401(k),
pension, and long-term disability plans. For confidential consideration, please send
your resume with salary requirement, to: Human Resources Department-CMC,
Cablevision of New York City, 930 Soundview Avenue, Bronx, New York 10473.

W CABLEVISION

an equal opportunity employer

SCTE Member

eler

roehlich & Co.

executive search

P.0. 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.

Cable TV Construction

Experienced only. Top Dollars.
Excellent benefits. Long term.
Male/Female. Aerial/lUnderground.
All positions available.

PA - NY - OH - WV,
Cablemasters Corp.
800-242-2522.

PRODUCT LINE MANAGER

Test & Measurement
Instrumentation Group

Nation's leading full-line supplier of Cable TV products is expanding its Instrumentation
Group. Seeks outgoing professional to help manage this expansion. Primary responsibili-
ties include developing business plans and marketing programs, product line management
with P&L accountability, and expanding our supplier partnerships. ldeal candidate will have
the following background:

B Four year degree in engineering or marketing.

B Thorough working knowledge of cable TV industry.

B Minimum five years experience in instrumentation,
including RF and digital technology.

This is a perfect growth opportunity for an enthusiastic, self-motivated individual with the
ability to assume a leadership role in a dynamic and challenging environment.

Excellent company benefits. Salary commensurate with experience. Send resume to:
— .
R ANTEC
WZ= coMMUNICATION SERVICES
Box 393 - 50 South Steele Street + Suite 500 - Denver, CO 80209

Telecommunications
Engineers
Our Specialty

We are focused on global needs
created by the new telecommunica-
tion changes. Whether you have
recruiting needs or want to make an
employment change we are as
close as a phone call away.

» Engineers
software, firmware, hardware

» Contract Engineering
short/ long term assignments in the above

* Engineering Consuilting
fixed bid projects

» Executive/ Corporate Management

SNELLING

Telecommunications Division

Call Tom or Jesse at:
800-275-6712 or 214-701-8080
Fax: 800-275-6710

12770 Coit Road Suite 250
Dallas, TX 75251

COMMUNICATIONS TECHNOLOGY
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Career Opportunities (Continued)

TClI of Northern NJ is soliciting bids for cable T.V. installation contractors.
Must be insured and uniformed to perform house installations,
upgrades/downgrades, run aerial drops, remove/install traps, etc.

No telephone calls please. Send responses to:

Box RME
50 South Steele Street Suite 500
Denver, CO 80209

i%///‘ TCI of Northern New Jersey

Equipment Sales & Service

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

dB-tronics*
Equipment Service and Sales

* Upgrade, modification and repair of
Subscriber, Dist., Headend & Test Equip.

Sales of Re-manufactured Equipment

+ Specialists in SA Addressable
Converter Repair, including Inband

Industry Leader in Quality,
Customer Service and Security

State-of-the-Art Repair Software
Provides Extensive Tracking & Reporting

Free Pickup and Delivery, “True"
Flat Rate Pricing

Voice (800) 356-2730 * Fax (803) 439-7333

For More Information Write To:

dB-tronics Inc., Atin: CT Ad
182 Quinn Road » Wellford, SC 29385

get converted!

Software

CONTACT US FIRST!

SubTRACKER
CATV BILLING SYSTEM

US & International Version

Statements, Database,
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

76 MARCH 1993

{ REFURBISHED / BOUGHT/SOLD

«G.l Video Cipher !l « Standard 32 C/K Rec
- $430 - $265
« Magnavox 5-330 - DX DSM1408 Agile
Trunks -$325 Mod - $315
« Jerrold SJ Trunk - $199 « Standard MT 700 VCII
- $465

* Minimum Quantities Apply
Call for corrplete inventory list:

ARENA SERVICES INC. 90 day warranty

We service what we sell 215-630-0320

USA Fax: 630-8202
WANTED

Headend - Linegear « Converters
\ Magnavox, Jerrold, SA )

HEADEND
EXPERTISE

27 Years of Experience with SA
Headend Equipment

- Proofs . Offsets
- Upgrades/Modifications
- Rebuilds, Realignment

Have a question?
Call and say hello.

Company profile and references
available

John James « CATV Service
(404) 636-1031

ATV TES]
EQUIPYENT

AVANTEK, CALAN,

WAVETEK, SADELCO
AND MANY MORE

Tel: (514) 725-8549
Fax: (514) 725-5637

WE BUY SELL AND TRADE

P00 A IRy =
T IO ) VE=0
R0 U I\ Bl

Monteval Q0 Canada 117102

Specialist in CATV equipment repair and technical services.

Utility and Cable TV
Contractor
- Western Region
Manager

Minimum 10 years management experience
in telephone and/or cable TV construction
with knowledge of fiber optic systems. Must
be willing to relocate and/or travel as
required.

College degree preferred.

Send complete resume to:

P.O. Box 241
Palos Park, IL 60464

CABLE DISTRIBUTORS CO.

IMPORTERS AND EXPORTERS
OF CABLE TV EQUIPMENT
FOR SALE
Hamlin MCC-3000 (as is) .50¢
Scientific Atlanta 6750 .50¢
Jerroid DSX-2 $5.00
Oak RTC-56-3 $15.00
WE BUY SURPLUS CONVERTERS
AND LINE EQUIPMENT
(USA) Phone: 800-554-1215

Wheeler Reeler
HYDRAULIC CABLE REEL TRAILER

Features:
» Easy, One Person Operation

> Dmg\eded\lmCmmo(Gnmy >\’ W
P Very Simple Main m;l‘rmmd%thnfrm

(CIQ  SLABACH CONSTRUCTION COMPANY
2\ 215 14th STREET
[ KALONA 1OWA 52247
&  TELEPHONE (319 6563434
FAX (319) 656-5486

-

4

Emergency Alert
Systems
By

Idea/onics

69 Channels
14 day delivery
Compatible with all neadends

Affordable

24 & 88 Channel units also available
(701) 786-3904
Fax: (701) 786-4294

COMMUNICATIONS TECHNOLOGY




Equipment Sales/Service (cont.)

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

FREE ..conc
CAS bAID

We Need: Magnovox, Jerrold, Scientific-Atlanta
:(X-cess, Used, In Field)

We Pay: Top Prices!!

Wae : Buy-Repair-Sell

ACHIEVE PEAK PERFORMANCE

RASY

1ENGINEERING, INC.
usa

1-800-228-0633 Ph: {408) 7334830 Fax: (408) 773-0937

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

WANTED
ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list
(USA) 714-272-2360 Fax: 714-272-3032

We Buy:

NATIONAL
CABLE TELEVISION
COOPERATIVE, INC.

14809 W. 95th Street
Lenexa, KS 66215 USA
Phone: (913) 599-5900

WHAT'S THE BOTTOM LINE?

Since 1985, the Cooperative has been
saving its members on the products and
services they purchase every month ...
hardware, programming, insurance, etc.
Call to find out how the co-op could be

. .
Fax- 913-599-5903 helping your bottom line!

LEE ENTERPRISE

Female Business Enterprise

1-800-551-0096

Call for Complete Price List

Complete Cable Equipment Repair Facility

*includes UPS return ground shipping and minor parts

NEW: Rack Space Saver VCI|
Chassis Upgrade - $99.50
* VCII Upgrades, Exchanges
& Complete Repairs

623 Fourth Street « P.O. Box 590
Deshier, NE 68340
FAX (402) 365-7228

ADDRESSABLE
CONVERTERS
FROM

$11.95

IN STOCK

FULLY REMANUFACTURED -
90 DAY WARRANTY

List your equipment
for sale with us — computerized
Inventory Locater system —

See our ad in this Issue

_CONTEGC

INTERNATIONAL

800-382-2723

2

Rocky MounTAIN
JUMPER CABLES

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

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

« F Male

P.0.BOX 9707 « HELENA, MT 59604 .8

“PL

Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.

Call for pricing and free sample.

COMMUNICATIONS TECHNOLOGY
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WIRING PRODUCTS
PH. 216/365-3889
FAX 216/322-0321

OVERSTOGK
SPECIAL

RISERS, MOLDINGS, ANCHORS

PART & DESCRIPTION ary PRICE
CT-300A NYLON NALL-INS 600M 2UC
G400D 4 AISEAGUARD BEIGE 3064 10857

BROWN 9§ 106F7
GRAY 2086 106FT
WHITE 208 1087
G-3000 3 FISER GUARD BROWN SO0 FT
WHITE s F7
R-200 r RISER GUARL BROWN 3.064° S0FT
BEIGE 2,040 SO0F1
WHITE 4n s
R-150 BEIGE T4 b
BROWN 720 o
REDWOOD 856 20FT
wHIE 00 WFT
R-100 BROWN 4760 2F7
REDWOO 1576 2
WHIE 1.080°
R5D GRAY 2,684 1
BROWN 1.000 ¥F1
~-22D X2 MOLDING BEGE 4096 WFT
WHIE e AFT
N-2TD BROWM s.24 WFT
BEIGE 1] 0FT
N-150 ’ MOLONG REDWOOD 4032 SOF
WHITE 1584 40FT

M-750D 1" HMOLDING  BEIGE 7000 uF
M-100 1°X1" MOLDING AEOWO0D 3360 2F1
Q-7000 WOk MOLDING BROWN 4240 2F7
Q-700 MOLDING BROWN 6.120° 16FT
C-12000 24° COVE MOLDING  IVORY 10680 WFT
crio t4* CORREG 50 YAl
crn 7 CORREGATE G GRAY ™ ]
Clan BUTTERFLY CLAMPS 50.0000 281
DSW 864V 6°X6"x4" STEEL BOX-VENDING 206 12 S0EA
DSW 24188V 24'X18°X8° STEEL BOX-VENDING k1] 3 00EA
DSW 24145P 24°X14°XS" STEEL BOX-PADLOCK. 28 0 00EA
DSW 24147P 24X14°XT" STEEL BOX-PADLOCK 28 0 O0EA
DSW 24186P 24°X18°X8" STEEL BOX-PADLOCK 226 2200EA
HUIGIE N 16°X14°K8" STEEL BOX-PILOCK 7 1800EA
DB 181581  1°X15°X8" STEEL BOX-MASER 25 27 00EA
D8 151281 15X12°X8" STEEL BOX-MASTER 60 24 00EA
SL2IS N 20X1EXE STEEL BOX-PILOCK 2% 2600EA
SL 10106 N 10°X10°K6" STEEL BOX-PNLOCK 16 I600EA
SLIM2BY 18XIZNS" STEEL BOX-VENDING 26 24 00EA
SLI0I06 Y 10 X10°X6" STEEL BOX-VENDING 58 16 00EA
MTE TXEX1%" PLASTIC BOX-SCREW COVER 1270 1 42EA

Cable Tools
%co/

call for catalog

800-233-8713
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PRESIDENT’'S MESSAGE i’ETE

Cable-Tec ExXpo '93 — Don't miss it!

By Bill Riker
President, Society of Cable Television Engineers
As | write this message, | am trav-
eling to Orlando, FL, to make final
arrangements for SCTE’s 11th annual
Cable-Tec Expo, to be held April 21-
24 at the city's newly expanded Or-
ange County Convention Center.

The entire SCTE national head-
quarters staff is working hard to en-
sure that it will be the greatest expo
ever, and | have been informed that
registrations are “pouring in." This
year marked the first instance that we
printed our “Expo Registration Pack-
age” in full color, and the response to
the brochure, which was mailed to our
entire membership, has been very fa-
vorable. The registration package also
appeared in last month’s issue of
Communications Technology, but if
you want to receive a package, you
can request one by calling SCTE at
(215) 363-6888.

We are glad to know that many
people are excited about this year's
event and are planning to attend. Fol-
lowing up last year's record-breaking
and extremely popular conference,
held June 14-17 in San Antonio, TX,
will not be easy, but | believe we have
assembled a technical program that
will benefit all expo attendees, as well
as a schedule of special events sure
to make Cable-Tec Expo '93 enjoy-
able and memorable — a good time
for all.

Coordinating the plans for this
event brings to mind all of the exciting
training opportunities we will be offer-
ing to attendees of this year's expo.
The entire program has been de-
signed to be the most cost-effective
means of obtaining the maximum
technical training for all levels of tech-
nicians and engineers working in the
field of broadband communications.

What’s in store

The Annual Engineering Confer-
ence, while geared toward engineers,
will contain topics of interest to all lev-
els of SCTE's membership. The con-
ference, to be conducted April 21, will
be packed with six hours of technical
and management papers to be pre-
sented and discussed in a panels
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made up of many of the industry’s en-
gineering leaders. These panels will
concentrate on applications of digital
technology, cable and telephony inte-
gration, and the balancing of revenue
opportunities and network evolution,
new technologies and their effects on
the subscriber, and cutting-edge pay-
per-view technology. Engineers from
the Federal Communications Commis-
sion, National Cable Television Asso-
ciation and technical advisory commit-
tees will discuss current issues that
will impact the future directions to be
taken by our industry.

The Annual Membership Meeting,
to be held at the conclusion of the
conference, will offer attendees the
opportunity to meet members of the
Society's national board of directors.

The expo itself, scheduled for April
22-23, will offer a total of 10 technical
training workshops, focusing on dis-
tortion analysis and troubleshooting,
effective personal communication
skills, fiber-optic architectures and
construction practices, digital technol-
ogy, the new FCC regulations, outage
reduction techniques, safety (including
NEC, NESC and OSHA regulations),
test procedures under technical re-
regulation, the use of basic test equip-
ment, and fiber-optic documentation,
restoration and testing.

No other activities will be sched-
uled during workshop periods in order
to maximize attendance and participa-
tion in the workshops, which have
been geared to offer practical experi-
ence for system technicians and in-
stallers as well as engineers.

Expo '93 will afford attendees the
opportunity to prepare for and partici-
pate in the Society’s Broadband Com-
munications Technician/Engineer
(BCT/E) and Installer Certification
Programs, as testing will be conduct-
ed April 22-24.

The legendary expo exhibit floor
will have its usual focus on education,
as many industry suppliers will pre-
sent live demonstrations of their prod-
ucts, supplies, equipment and ser-
vices used in the design, construction,
installation, repair, maintenance and
operation of cable TV systems. These
exhibitors have been encouraged to

gear their booth presentations toward
hands-on training, and a Technical
Training Center on the floor will offer
additional equipment demonstrations.
At present, booth space on the exhibit
hall is being rented quickly — we an-
ticipate that over 200 suppliers will be
exhibiting this year.

Going, going,
gone — international

Cable-Tec Expo will offer attendees
from other countries special opportu-
nities this year. The International
Lounge will allow attendees from
around the world to socialize, and In-
ternational Cable magazine is arrang-
ing to translate this year's engineering
conference for the first time into at
least two languages: Japanese and
Spanish.

As exciting as the agenda for this
year's event is, we are equally proud
of the fact that registration fees for
Cable-Tec Expo '93 have not changed
since 1986. The fee for registration to
the Engineering Conference and expo
for an active SCTE member remains
$195, which includes a ticket to the
Annual Awards Luncheon set for April
21, as well as admission to the 1993
Expo Evening at Sea World, which
promises to be an enjoyable (and wet)
social gathering.

Always a highlight of any expo, the
Annual Cable-Tec Games will be held
April 21 during the Welcome Recep-
tion. Don't miss this thrilling competi-
tion, which pits industry personnel
from around the country in practical
tests of technical skill and knowledge.

SCTE has arranged discounted
rates for expo attendees at four hotels
in Orlando, a city that offers attendees
and their families a wealth of recre-
ational and entertainment possibilities.
We hope all of you will be able to join
us for Cable-Tec Expo '93 and benefit
from all of the training and education it
will offer. But don’t delay registering
— the deadline for preregistration is
March 15! If you have any questions
about Cable-Tec Expo or any of
SCTE’s programs and services,
please call us at (215) 363-6888 or
fax to (215) 363-5898.

| hope to see you in Orlando! CT
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Save time and money

Every time you test.
...With theA of Information

FEfEEeieg

SPECTRUM GRAPH

FREQUENCY

DISTORTION GRAPH

;.' Cheetah™ saves you time and money because it automatically records test results every
time you test. Doing it the old manual way is just too tedious. Cheetah™ engineers made
automated documentation one of the design goals of the Cheetah™ system. This forethought

¢ saves Cheetah™ users lots of time and money!

Now, more than ever, cable systems are required to perform and document technical
compliance test measurements. The automation of recording documentation is a real
necessity, especially when testing at multiple systems and sites. The Cheetah™ system
provides accurate, printed documentation every time you test, Automatically! As you can
see, Cheetah™ was designed right from the beginning with You in mind.

For more information, call Cheetah™ direct at: (813) 351-6700.

: .‘. WE MEASURE THE BEST!"

™
15555555 SUPERIOR ELECTRONICS GROUP, INC.
‘ 2237 Industrial Boulevard, Sarasota, Florida 34234
Telephone (813) 351-6700  Fax (813) 351-9193
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Because Of Us,
The World Is Talking.

X

We've done what nobody else has. Become the first fiber Not only about Pirelli—but what this registration means

oplic cable manufacturer who's earned 1SO 9001 Registra-  for business. For effective communication, the world
tion from Bellcore Quality Registration Services in the depends on quality fiber optic cable. Without it, you risk
first attempt. system interruption or failure.

We knew we made quality products. We ? Plus with Pirelli, you can tap into world
have for more than 100 years. Pirelli markets that might have been inaccessible
customers knew it too. But now, with ISO I R E .- I- l before. With the knowledge that Pirelli

9001 Registration, the entire FIBER OPTIC CABLES cable exceeds both domestic and

international communications PIRELLI CABLES NORTH AMERICA — COMMUNICATIONS DIVISION  j1ernational standards.
700 Industrial Drive * Lexingtoa, South Carolina, USA 29072-3799

market recognizes the significance. {803) 951-4800 - FAX (803) 957-4628 Call 1-800-669-0808 Because—

13340 - 76th Avenue * Surrey, British Columbia, Canada V3W 2wW1

And. the world's talking, (604) 591:3311 + FAX (604) 591-9874 whatever the language—quality talks.
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The World Leader in Quality Fibor Optic Cable

1993 Pirelli Cable Corporation




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.

L

EVE CHANGED!

ANTEC

COMMUNICATION SERVICES

Marty Ingram N\ | sne L8
iz A ANTEC

4l COMMUNICATION SERVICES

2850 West Golf Road * Rolling Meadows, lllinois 60008 - 708-437-5777

©1993 ANTEC
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